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Isaac Plains Coal Management Pty Ltd 

A.B.N. 76 114 277 315 
 
 

         
Isaac Plains Coal Management Pty Ltd 

(as Manager for and on behalf of the participants 
in the Isaac Plains Coal Joint Venture) 

 

Peak Downs Highway  via Coppabella 
PO Box 635  Moranbah  QLD  4744  AUSTRALIA 

Tel: 07 4958 0888  Fax: 07 4958 0880 
 

23 June 2010 IPCM 20100623 CO DERM Extension of Time Request 
 
Glen Wright 
Department of Environment and Resource Management 
PO Box 906  
Emerald QLD 4720 
 
By Email: To: Glen.Wright@derm.qld.gov.au  
    
 

RE: REQUEST FOR EXTENSION OF ENVIRONMENTAL AUTHORITY TIMEFRAMES 
 

Glen, 
 
Isaac Plains Coal Management (IPCM) wishes to request an extension of the prescribed timeframes 
outlined in Environmental Authority MIN100329505, specifically Conditions F6 and F12. 
 
IPCM has engaged specialist environmental consultants AXM to undertake the works as detailed 
under Condition F6 of the EA. Due to time constraints it is expected that the majority of the field work 
component will be undertaken by the end of June however; reporting will not be completed in time for 
the June 30 completion date.  IPCM is proposing an extension of this date out to the 31st August 
2010. 
 
With regard to Condition F12, IPCM is currently undertaking an extensive review of final landform 
design and has engaged Echelon Mining Consultants to undertake this work. The timeframe for 
completion of these works is expected to be finalised by the 30th September. Once this work has been 
completed any associated design changes can be implemented in the assessment report as required 
under Condition F12. To this end, IPCM is proposing an extension of the prescribed 30th June 
completion date, out to the 31st December 2010.
 
IPCM believes the requested timeframe extensions of the EA will provide sufficient time to complete 
the required works effectively and seek the Departments authorisation at its convenience.  
 
Yours sincerely 
 

 
Phil Nobes  
Operations Manager 
Isaac Plains Coal Management 
 
Tel:   07 4958 0881 
Mob: 
Email: pnobes@isaacplains.com.au 
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4. 100719_Isaac Plains Site Shut Down Procedure..txt
From: Lynden.Cini@jhg.com.au
Sent: Monday, 19 July 2010 12:09 PM
To: Wright Glen
Cc: Cameron.Farrington@jhg.com.au; pnobes@isaacplains.com.au
Subject: Isaac Plains Site Shut Down Procedure.

Attachments: JHM300-ENV-PRO-007_1 - Site Shutdown Procedure.pdf

Glen,

Please see a copy of the Isaac Plains Site Shut Down Procedure (attached), as 
required under Condition B4 of the current EA. Please consider this as formal 
submission of the document to the Department for approval. If a hard copy is 
required, please advise and I will post a copy through. 

As usual, please do not hesitate to contact me if you require any additional 
information in regard to the below document. 

Regards

Lynden Cini 
Environment and Community Officer 
John Holland Group Pty Ltd 
Isaac Plains Coal Mine – Peak Downs Highway (PO Box 181), Moranbah QLD 4744 
Ph +61 7 30042021  |  Mob +61 
› Lynden.Cini@jhg.com.au |  ü www.johnholland.com.au 
P  Please consider the environment before printing this e-mail 

______________________________________________________________________This email
and any information transmitted with it are confidentialand for use by the 
intended Addressee only.  The confidentialnature of the information is not 
waived, lost or destroyed by beingsent to you.Use or dissemination of this 
information by a recipient other than the intended Addressee may cause 
commercial loss or damage for whichyou may become liable.If you are not the 
intended Addressee of this email please immediatelycontact the Sender and 
destroy this 
email.______________________________________________________________________

Page 1
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PREPARED BY: L. Cini 

JJHG 

APPROVED BY: Cameron Farrington, 

 Site Senior Executive Date: 16/07/2010 

Title Date Effective Revision Status Set Review Planned 
Review Page 

JHM300-ENV-PRO-007 
- Site Shut Down Procedure 20/7/2010 1 3 year 01/01/2013 1 of 6 

 

 

 

 
SITE SHUTDOWN PROCEDURE 

EA MIN100329505 Requirement Condition B4 
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1. PURPOSE 

John Holland Group (JHG), Isaac Plains Mine shall; 

 Monitor and appropriately manage dust emissions as a result of mining operations.  

 

2. SCOPE 

This document outlines the procedure for site shutdown at Isaac Plains based on: 

 Continued elevated*1 dust monitoring results obtained from various monitors located 
between the Isaac Plains Coal Mine and the Moranbah Township. 

This procedure must not be implemented by any site personnel without the involvement 
of the John Holland Environmental Representative.   

 

3. BACKGROUND 

1. Amendment to the Environmental Authority 

On the 20th April 2010 DERM approved an amendment to the Environmental Authority (EA) 
which allowed for an increase in ROM coal production and the operation of a dragline at the 
IPCM. A requirement of the new EA, under Condition B3 is that: 

“…..the environmental authority holder must submit to the administering authority a site shut-
down procedure in the event of significant and sustained adverse meteorological conditions 
which may result in elevated dust emissions in the direction of the Moranbah township and be 
based on trends from background and/or ongoing monitoring results in condition B3.”   

 

2. Significant or Sustained Adverse Meteorological Condition 

JHG has defined a significant and sustained adverse meteorological conditions to be, any 
meteorological condition which: 

 Increases or is likely to increase levels of dust, as a result of mining operations and 
meteorological conditions, above the levels deemed acceptable in Condition B2 of the EA, 
at any dust monitoring location between the Isaac Plains Coal Mine and the Moranbah 
Township for an extended period of time. 

 
 
 
 
1* Elevated is defined as dust levels above EA limits detailed in Condition B2 and section 3 Monitoring, of this document. 

RTI D
L R

ELE
ASE - E

HP

13-132  DL DOCUMENTS Page 144 of 351



   
 SITE SHUT DOWN PROCEDURE - UNCONTROLLED COPY WHEN PRINTED 

Title Date Effective Revision Status Set Review Planned 
Review 

Page 

JHM300-ENV-PRO-007 
- Site Shut Down Procedure 20/7/2010 1 3 year 20/07/2013 4 of 6 

 

3. Monitoring 
Dust 

A DRX aerosol dust monitoring station is located between the mining operation and the Moranbah 
Township. This monitor operates 24hrs/day, relaying real time data back to a data management 
system (DMS). The DMS determines compliance with dust levels and sends an exceedence alarm 
back to the Environmental Representative when elevated dust levels are experienced. As per 
Condition B2 of the EA, particulate matter (PM) concentration limits which will trigger this 
procedure are: 

a) PM10 = 50 micrograms per m2 over a 24hr average. 
b) PM2.5 = 25 micrograms per m2 over a 24hr average. 
c) TSP = 90 micrograms per m2 annual average. 

 

 Meteorological Monitoring 

Monitoring of meteorological conditions is primarily undertaken through the Isaac Plains Coal Mine 
on site weather station. Real time meteorological conditions such as, wind speed and wind 
direction are relayed back to a website and can be viewed remotely via the internet. 

 

4. PROCEDURE   

The following outlines the trigger, action and response for this procedure. 

Trigger 

1. JHG Environmental Representative (ER) receives notification through the dust 
management system of continued elevated dust levels as a result of mining 
operations, from the DRX aerosol dust monitor located between operations and the 
Moranbah Township. 

2. ER to confirm elevated dust levels are a result of mining operations by reviewing wind 
direction and wind speed through the Isaac Plains on site weather station. This will 
also be determined through a visual inspection of the monitor where possible. 

Action 

1. Once confirmed, ER to advise the Site Senior Executive (SSE). SSE to initiate a site 
shutdown of all dust generating operations identified as contributing to elevated dust 
results. 

2. Production Superintendent to identify the source of generation and deploy additional 
dust management practices to reduce dust lift off. 
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 SITE SHUT DOWN PROCEDURE - UNCONTROLLED COPY WHEN PRINTED 

Title Date Effective Revision Status Set Review Planned 
Review 

Page 

JHM300-ENV-PRO-007 
- Site Shut Down Procedure 20/7/2010 1 3 year 20/07/2013 5 of 6 

 

3. After operations have been shutdown and recorded dust levels decrease, isolated 
individual operations can restart, keeping note of dust impacts through the real time 
dust management system.  

4. If after a complete shutdown of all operations and implementation of additional dust 
measures, monitoring still indicates elevated dust levels, it will be determined that 
elevated results are not associated with mining operations. Operations will 
subsequently restart with key areas of fleet returning to operations.  

Response 

The ER will record the environmental incident through the John Holland incident reporting 
process and advise the DERM as required. 

The ER and Production Superintendent will investigate the possible cause/s for the elevated 
dust levels and implement appropriate measures to reduce the possibility of a reoccurrence.  

Everyone on-site has a responsibility to report any incidents or emergencies that may impact 
upon the receiving environment. 

 

5. COMMUNICATION / TRAINING 

All Shift Supervisors will advise work crews of this procedure.  

All site inductions cover the environmental responsibilities of site employees, contractors and 
sub contractors including dust management requirements and the reporting of environmental 
incidents. 

In addition, JHG and its major contractors shall keep relevant employees up to date on key 
management requirements. 

 

6. REFERENCES 

  Environmental Protection Act 1994 

 Environmental Protection Regulation 2008 

 Environmental Management Plan (May 2010), Isaac Plains Coal Mine 

 Environmental Authority Number MIN100329505 

 Plan of Operations – 1 December 2009 to 1 December 2010, Isaac Plains Coal Mine 
(ML70342) 
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7. RECORDS 

All records associated with the Site Shut Down Procedure will be maintained and stored in 
accordance with the John Holland systems. 

Records relating to this standard shall be maintained in accordance with JHG’s Document 
Management Standard. 

 

8. RECORD OF REVIEW 
 

Rev Date Revision description By Check Approved 

A 22/12/09 Draft ME SG  

1 01/01/10 Rev 1 JB SG  

2 1/07/10 Rev 2 – complete document change to 
encompass site shutdown not just dragline 

L.Cini C.Farrington 
P. Nobes 
IPCM 

C.Farrington – 
SSE 
P. Nobes - 
IPCM 
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6. 101209_Re Site water information - IPCM.txt
From: Lynden.Cini@jhg.com.au
Sent: Thursday, 9 December 2010 10:05 AM
To: Wright Glen
Subject: Re: Site water information - IPCM

Attachments: Water Balance Information.xls; Site water SITREP 9 Dec 10 DERM.xlsx

Glen,

This is the best I can do with short notice. The attached is a slight variation 
to your original spreadsheet for internal use. Please feel free to give me a 
call if you would like to discuss. I will be off site for the rest of the 
working week. Back on deck monitoring water levels Saturday - midday. 

Regards

Lynden Cini 
Environment and Community Officer 
John Holland Group Pty Ltd 
Isaac Plains Coal Mine – Peak Downs Highway (PO Box 181), Moranbah QLD 4744 
Ph +61 7 30042021  |  Mob +61 
› Lynden.Cini@jhg.com.au |  ü www.johnholland.com.au 
P  Please consider the environment before printing this e-mail 

      "Wright Glen" <glen.wright@derm.qld.gov.au> 
      06/12/2010 03:21 PM 
     To <Lynden.Cini@jhg.com.au>
            cc
            Subject Site waterinformation - IPCM 

Dear Lynden 

I refer to our discussions today regarding the impacts of the recent rainfall 
and flooding on your mining operations, please find the attached spreadsheet for
completion in relation to water storage details and current water management 
arrangements on site for the current 2010-2011 wet season. This information will
assist DERM to understand the capacity of your site water management systems and
any ongoing requirements on your site in relation to water management. It will 
also provide a basis for interaction about water related issues that may arise 
during the wet season, and beyond. 

To accompany this information, please provide a copy of the most recent review 
of your Water Management Plan, required to be undertaken as per 1 November 2010 
in accordance with the conditions of your Environmental Authority. If your site 
is yet to complete this review it must be undertaken immediately.  Please 
provide the completed spreadsheet and Water Management Plan review by COB 10 
December 2010.

If you have any questions in relation to this email please feel free to contact 
me on (07) 4980 6200. 

Page 1
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6. 101209_Re Site water information - IPCM.txt

Kind Regards

Glen Wright 

Senior Environmental Officer, Environmental Services - Mining 

Telephone: (07) 4980 6200, Fax: (07) 4982 2568
Email:glen.wright@derm.qld.gov.au

www.derm.qld.gov.au

Department of Environment & Resource Management 

99 Hospital Road, Emerald, Qld, 4720 

PO Box 19, Emerald, Qld, 4720 

<<Water Balance Information.xls>> 

+----------------------------------------------------------------+

Think B4U Print 

1 ream of paper = 6% of a tree and 5.4kg CO2 in the atmosphere 

3 sheets of A4 paper = 1 litre of water 

+----------------------------------------------------------------+

______________________________________________________________________

This email and any information transmitted with it are confidential
and for use by the intended Addressee only.  The confidential
nature of the information is not waived, lost or destroyed by being
sent to you.

Use or dissemination of this information by a recipient other than 
the intended Addressee may cause commercial loss or damage for which
you may become liable.

If you are not the intended Addressee of this email please immediately
contact the Sender and destroy this email.

______________________________________________________________________
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RTI D
L R

ELE
ASE - E

HP

13-132  DL DOCUMENTS Page 149 of 351



Electrical
Conductivity
(uS/cm)

pH
Suspended
Solids (mg/L)

Sulphat
e (SO4

2)
(mg/L)

1500 6.5 9.0

80th %'ile of
upstream
background

sites

1000

Release Dam 1 Smoky Creek 205 141 64 912 7.23 32 138

RD1 meets discharge water quality limits. Option to discharge at next
flow event or divert to S2 North pit via S2 sed dam fill point if levels
increase to critical. Survey to continue to monitor levels closely over
the coming 5 days. Contingency plan approved by IPCM & JH
management If additional 50+mm of rain falls between now and
finalisation of S1 pit (expected to be finalised within the next 10 days),
pumping will begin from RD1 into S2 pit.

Release Dam 2 Billy's Gully 148 46 102 1600 8.99 11 115 No action required at this stage continue to monitor levels

S2 Sed dam No discharge dam RD2 116 116 0 3200 8.77 15 130

S2 Sed Dam augmented 7/12/10 (small scale earth works no increase
to disturbance within overall footprint) to increase total capacity, next
survey 10/12/10 to identify new capacity. All water carts currently
filling from this point, working towards reducing current volume.
Additional pipe infrastructure relocated to de water into S2 North pit if
required. Survey to continue to monitor levels closely over the coming
5 days.

S1 pit No discharge structure 1100 0 1100 1569 303 1266

Currently active pit. Once operations have ceased, this pit can be
utilised for alternate storage. With sufficient pipe infrastructure all
critical storages / pits can be diverted into S1. Operations to be
finalised shortly.

Isaac Plains Site Water SITREP & Risk Management Register

Water Storage
Receiving water the water
storage will report to if a

release occurred.

Storage
Capacity
(ML)

Current
volume of

stored water
(ML)

Current
available
storage
(ML)

Current Water Quality Total
Combine
d Water
Storage
Capacity
on Site
(ML)

Total
volume

of
combine
d stored
water on
Site (ML)

Total
volume of
Combined
current
storage
available
(ML)

EA discharge limits

469 303 166

Actions required
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Interim Report on Stability Assessment 
Isaac Plains Final Landform 
Isaac Plains Coal Mine, Peak Downs Highway, Moranbah 

1. Introduction 

1.1 Scope of Work 

This report presents the results of a stability assessment carried out for the proposed final landform at 
Isaac Plains Coal Mine, Peak Downs Highway, Moranbah. The assessment was undertaken at the 
request of John Holland Group Pty Ltd. 

It is understood that an assessment of the geotechnical and erosivity stability of the final landform, 
including the final void, is required with reference to the relevant Queensland Mining Guidelines, in 
order to meet the minimum mine closure conditions. It is further understood that “Guideline 18: 
Rehabilitation requirements for mining projects” (Queensland EPA) was to be used as the primary 
review document, although reference should also been made to other relevant documents (as detailed 
in Section 1.2 below). 

The aim of the assessment was to review the relevant documents against the proposed final landform 
and to provide comment on: 

 Erosivity of proposed final landform, any requirement for mitigation including conceptual 
approach; 

 Geotechnical issues, mainly stability, of the final void lowwall and highwall slopes; 

 Any significant knowledge gaps. 

The assessment that follows includes the entire proposed landform within the mine lease boundary at 
its closure, including: 

 In-pit and out-of-pit dumps; 

 Final void including lowwall and highwalls; 

 Infrastructure and dams. 

It should be noted that flood levees were not included as part of this interim final landform assessment 
because it is understood that the area surrounding Smoky Creek and the final levees are still in 
preliminary final landform design phase. 
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1.2 Reference Documents 

This stability assessment of the final landform is based on information provided by John Holland 
Group Pty Ltd and their third party consultants. The following documents were provided to DP, by 
John Holland Group Pty Ltd, for review: 

 Environmental Authority (Mining Activities) Non Code Compliant Level 1 Mining Project Permit 
Number: MIN100329505 - Isaac Plains Coal Mine, ECOACCESS Environmental Licences & 
Permits, April 2010, Condition F12; 

 Reference Site Monitoring and Development of Draft Rehabilitation Completion Criteria for Isaac 
Plains Coal Mine, AXM Consulting; 

 Isaac Plains North (Interim) Final Landform Analysis, Echelon Mining Services, October 2010; 

 Isaac Plains Coal Project Central Queensland Report of Assessment of Geotechnical 
Conditions, Insite Geology Pty Ltd, November 2004; 

 Environmental Geochemistry Assessment of the Isaac Plains Project, Geo-Environmental 
Management Pty Ltd, February 2005; 

 Isaac Plains Coal Management Pty Ltd, Initial Advice Statement, Integrated Isaac Plains 
Project, September 2006, Matrix+ Consulting Pty Limited. 

Government documents reviewed and works referenced against include: 

 Mining Guideline 18: Rehabilitation Requirements for Mining Projects, Environmental Protection 
Agency, June 2007. 

 Department of Minerals and Energy Technical Guidelines, January 1995: 

o Technical Guideline 03: Land Suitability Assessment Techniques. 

o Technical Guideline 04: Determination of Post-Mining Land Use. 

o Technical Guideline 21: Tailings Management. 

o Technical Guideline 24: Open Pit Rehabilitation. 

o Technical Guideline 27: Geotechnical Slope Stability. 

o Technical Guideline 28: Erosion Control. 

o Technical Guideline 33: Minesite Decommissioning. 

 Strategic Framework for Mine Closure, ANZMEC. 

 Planning for Integrated Mine Closure: Toolkit, ICMM. 

In addition, John Holland Group Pty Ltd and their third party consultants provided DP with the 
proposed final landform model and current landform design files, that this assessment was based on.  
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2. Site Description  

Isaac Plains Coal Mine is located approximately 7km east of the township Moranbah, in Central 
Queensland (refer to Figure 1 following).  The mine site is orientated roughly in a north south direction 
with three final landform open cut pits, N1 / N2, S2 and S3. Mining is in an easterly direction and the 
proposed final landform will be an accumulation of dragline and truck and shovel operations.  The 
mining lease gently slopes to the west with Smoky Creek running approximately through the middle of 
the site.  A small creek, Billys Gully, runs across the southern edge of the mine site.   

Isaac Plains Coal Mine is co-owned by Vale Australia Pty Ltd (50%) and IP Coal Pty Ltd (50%), and is 
operated by John Holland Group Pty Ltd.  The location of Lot ML70342 covering Isaac Plains Coal 
Mine and surrounding mining leases and land titles is shown in Figure 2 below.  
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Queensland December 2010

Figure 1: Location of Isaac Plains Coal Mine1

                                                    
1 Plan adapted from “Queensland Government Mineral and Energy Projects Website”.
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Figure 2: Mining and Exploration Lease around Isaac Plains Coal Mine
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2.1 Climate 

Isaac Plains Coal Mine is located in the warm subtropics of Queensland, generally experiencing hot 
summers (average daily maximum of 34.1°C in December) and warm winters (average daily maximum 
of 23.8°C in June and July). The area exhibits low to moderate rainfall with an average annual rainfall 
of 592.8mm and high evaporation rates with an average annual evaporation of 2337mm.  

Approximately 70% of all rainfall occurs as intense storms and low depression (ex-cyclone) rain in 
summer and early autumn (December through to March). As such, water surpluses and localised flood 
events are common during wet summer months. However, it should be noted that the annual rainfall is 
highly variable and droughts are common. 

A summary of long term climatic statistics obtained from the Bureau of Meteorology Station website 
(www.bom.gov.au) for the weather station at the Moranbah Water Treatment Plant (weather station 
site number 034038) is provided in Table 1 below. 

Table 1:  Summary of Climatic Statistics 
Temperature Rainfall Month

Mean 
Minimum 
(°C)

Mean 
Maximum (°C) 

Mean (mm) Mean Days of 
Rain * 

Mean 
Evaporation 

(mm) 

January 21.9 33.9 102.2 6.3 254 
February 21.8 33.1 100.7 6.3 210 
March 20.2 32.2 48.1 3.5 217 
April 17.6 29.6 36.8 3.0 174 
May 14.4 26.6 34.9 2.6 133 
June 11.2 23.8 22.0 2.1 108 
July 9.9 23.8 18.3 1.8 115 
August 11.1 25.5 23.8 1.6 152 
September 14.2 29.3 9.3 1.4 198 
October 17.6 32.3 36.3 3.1 248 
November 19.5 33.3 70.4 5.0 258 
December 21.1 34.1 94.7 5.6 270 
Annual 
Average 16.7 29.8 592.8 42.3 2337 

* mean number of days of rain greater than or equal to 1mm 

During the summer months high rainfall events are common, which often leads to significant surface 
runoff and therefore potentially increased erosion rates on bare unprotected slopes. 
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2.2 Geology 

Isaac Plains Coal Mine lies on the northern part of the Permo-Triassic Bowen Basin. The economic 
coal seams are within the Rangal Coal Measures which consist predominantly of sandstones, 
siltstones, mudstones and coal.  Isaac Plains Coal mines the 3.5m thick Leichhardt coal seam which 
splits into Leichhardt Upper and Leichhardt Lower in the north of the deposit – all of which form part of 
the greater Rangal Coal Measures.  Figure 3 highlights the general stratigraphy at Isaac Plains Coal 
Mine. 

The typical stratigraphic horizon at Isaac Plains Coal Mine consists of 2m to 5m of unconsolidated 
residual sediments (derived from Permian sediments) over Permian sandstones, siltstones and minor 
mudstones, above the Leichhardt coal seam. Limited Quaternary alluvium exists around Smoky Creek 
in the centre of the mining lease and a deep alluvial channel runs across the southern end of N1 Pit.  
The weathering horizon consists of generally clayey residual soil and extremely to slightly weathered 
Permian sediments. The depth of weathered profile can range from 7m to over 45m, averaging 
approximately 20m across the site2. Groundwater levels recorded in exploration boreholes range from 
20m to 35m from existing surface level3.

The Permian overburden horizon is a moderately weak to strong strength unit. Carbonaceous 
mudstone and siltstone can occur immediately below the coal seam and may be affected by shearing. 
Sandstones, siltstones and mudstones also occur in the floor of the Leichhardt coal seam.  

On the mining lease at Isaac Plains Coal Mine, the Rangal Coal Measures dip easterly, with angles 
ranging from 4° to 14°. On the eastern edge of the deposit a major thrust system (The Isaac Thrust) 
exists. A major North-South trending fault splits the deposit to the north with a throw of up to 60m. 
Normal faults occur across the deposit with a North-North-East trending fault running down the middle 
of the mine.  

                                                    
2 “Isaac Plains Mine (ML70342) Resource Statement, JB Mining Services Pty Ltd, December 2009.
3 “Isaac Plains Coal Project Central Queensland Report of Assessment of Geotechnical Conditions”, Insite Geology Pty Ltd, 
November 2004.
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Figure 3: Stratigraphic Column at Isaac Plains Coal Mine4

                                                    
4 Plan adapted from Isaac Plains Coal Management Pty Ltd.
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2.3 Surface Hydrology 

Isaac Plains Coal Mine is located in the catchment of the Isaac River and the majority of the site is 
located on historic floodplains that drain into two tributaries of the Isaac River – Smoky Creek and 
Billy’s Gully (refer to Figure 4 below). Smoky Creek runs north-east to south-west roughly through the 
centre of the site towards the Isaac River. Billy’s Gully runs roughly east to west through the southern 
end of the site, also towards the Isaac River.  

  Figure 4: Major Watercourses in Relation to Isaac Plains Coal Mine5

Anecdotal evidence from a site inspection suggests that both Smoky Creek and Billy’s Gully breach 
their banks after heavy rainfall within the upstream catchment area. Currently levees prevent such 
minor and major flood events from allowing flood waters to enter the adjacent pits.  

2.4 Soil Properties 

The following table is a summary of noteworthy laboratory results, with regards to erosion potential, 
obtained from both the AXM Consulting report (August, 2010)6 and the Geo-Environmental 
Management Pty Ltd report (February 2005)7 in relation to the material discussed above. 

                                                    
5 Plan adapted from “Initial Advice Statement – Integrated Isaac Plains Project”, Matrix Consulting, September 2006.
6 “Reference Site Monitoring and Development of Draft Rehabilitation Completion Criteria for Isaac Plains Coal Mine”, AXM 
Consulting, August 2010.
7 “Environmental Geochemistry Assessment of the Isaac Pains Project, Bowen Central Coal Joint Venture”, Geo-Environmental 
Management Pty Ltd, February 2005.

Smoky Creek 

Billy’s Gully 

Isaac River 

RTI D
L R

ELE
ASE - E

HP

13-132  DL DOCUMENTS Page 163 of 351



 12 of 40 

Interim Report on Stability Assessment Project Number 74605.00
Isaac Plains Coal Mine, Peak Downs Highway, Central 
Queensland December 2010

Table 2:  Summary of Soil Properties from AXM Consulting (August, 2010)8 and Geo-
Environmental Management Pty Ltd (February 2005)9 reports 

Lithology Sampled Mine Location 
Sampled 

pH * Emerson 
Class * 

Sodium 
Adsorption 

Ration (SAR) 
Topsoil – Brown clayey sand Unmined plain 7 3 - 
Topsoil – Brown silty clay Unmined plain 8.4 3 - 
Dark brown medium clay Unmined plain 8.5 3 - 
Light brown gravelly silty clay Unmined plain 5.4 3 - 
Topsoil – Dark brown self-
mulching medium clay 

N1 external dump 
rehabilitation site 

8.9 2 - 

Topsoil - Brown sandy clay N1 external dump 
rehabilitation site 

8.6 2 - 

Sandstone - - 9 
Sandstone - - 9 
Sandstone - - 10 
Siltstone - - 11 
Siltstone - - 14 
Siltstone - - 5 
Mudstone - - 15 
Mudstone - - 10 
Carbonaceous Siltstone - - 13 
Carbonaceous Mudstone - - 12 
Carbonaceous Mudstone 

Boreholes within 
the proposed pit 

footprints 

- - 9 
* averaged from three samples taken between 0m and 0.6m depth 

With reference to Brisbane City Council eForms Technical Note 13, Emerson class values can be 
used to assess soil dispersion, as follows: 

Emerson Class 1 or 2 – Very high potential for erosion and environmental harm to all waters; 

Emerson Class 3  – High potential for erosion. High potential for environmental harm if 
disturbed; 

Emerson Class 4  – Medium potential for erosion. Medium potential for environmental harm 
for creek systems; 

Emerson Class 5  – Medium potential for erosion. Medium potential for environmental harm if 
disturbed; 

Emerson Class 6  – Medium potential for erosion. Medium potential for environmental harm if 
disturbed; 

Emerson Class 7 or 8 – Low potential for erosion by dispersion processes. Erosion may occur by 
physical action (i.e. raindrop impact or flowing water). 

                                                    
8 “Reference Site Monitoring and Development of Draft Rehabilitation Completion Criteria for Isaac Plains Coal Mine”, AXM 
Consulting, August 2010.
9 “Environmental Geochemistry Assessment of the Isaac Pains Project, Bowen Central Coal Joint Venture”, Geo-Environmental 
Management Pty Ltd, February 2005.
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Likewise, the SAR value can be used to characterise a soils sodicity and likely dispersion 
characteristics as follows: 

SAR = 0 to 5  – Non sodic and non dispersive; 

SAR = 5 to 15  – Moderately sodic and slightly dispersive; 

SAR = >15  – Highly sodic and highly dispersive. 

With reference to the above results and from a site inspection undertaken by Douglas Partners geo-
professionals on 8 December 2010, the near surface soil conditions, (upper 0.6m) that could be 
exposed to erosion, generally consist of: 

 moderately dispersive silty and sandy clays across the unmined proportions of the mine site, 
across the rehabilitated sections of N1 external dump face, the flood levee and dam walls; 

 moderately dispersive sand, gravel and cobbles in the lowwall, formed from the dumped 
Permian overburden material. The lowwall also had large sections of dumped weathered alluvial 
and unconsolidated sediment overburden material consisting of generally moderately sandy 
clays; 

 moderately dispersive alluvial and unconsolidated sediment consisting of silty and sandy clays 
over moderately dispersive interbedded Permian sedimentary rocks (sandstone, siltstone and 
mudstone etc.) forming the highwall. 

It should be noted that the sand, gravel and cobbles formed from the dumped Permian overburden 
material is likely to weather to clay sand or sandy clay in time. 

3. Final Landform Criteria 

3.1 General Criteria 

Four general rehabilitation goals are required for the rehabilitation requirement of mining projects at 
end of mine life. These goals as stated in Mining Guideline 1810 are: 

 Safe to humans and wildlife; 

 Non-polluting; 

 Stable; and  

 Able to sustain an agreed post-mining land use.  

The aim of this project is to progress towards meeting the rehabilitation goals at the end of mine life for 
Isaac Plains Coal Mine, with specific respect to the long-term stability of the proposed final landform.  
There are three possible outcomes for achieving the required rehabilitation goals for different post 
mine land uses at Isaac Plains Coal Mine: generally acceptable, may be acceptable and rarely 
acceptable. A number of strategies may be developed to achieve the acceptable outcomes according 
to the Environmental Authority Permit Conditions to ensure post mine land use as required. For stable 
landforms the requirements to meet an acceptable outcome may include battered slopes with 
vegetative cover, to battered moderate slopes with little vegetation in the upper slopes of the final void.  

                                                    
10 “Mining Guideline 18: Rehabilitation Requirements for Mining Projects”, Environmental Protection Agency, June 2007.
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3.2 Specific Final Landform Criteria 

The final land use and rehabilitation approval schedule defined in the Environmental Authority Permit: 
MIN10032950511, with reference to the existing conceptual design, is as follows:  

Table 3:  Taken from Table 17, Environmental Authority (Mine Activities) Permit MIN100329505 
for Isaac Plains Coal Mine

Disturbance type 
Residual 

Voids 
Over-burden 
Emplacement 

Sediment
/ Supply 

Dams 

Infrastructure ROM
area 

Road(s)
and tracks 

Projective 
surface area 

(ha*)

13 241.3 183 40.1 15.6 32.14 

Pre-mine 
land use 

Grazing Grazing Grazing Grazing Grazing Grazing 

Post-mine 
land use 

Water 
storage 

Native 
Ecosystem 

Water 
storage 

Grazing Grazing Grazing or 
to remain 
as farm 
access 
upon 

agreement 
with 

landholder 
Post-mine 

land
capability 

classification 

V V V IIV II-IV III or V 

Projective 
cover range 

(%) 

N/A 70% N/A 70% 70% N/A 

With reference to the table above, the post mine land capability classification ranged from Class 2 to 
Class 5. Technical Guideline: Land Suitability Assessment Techniques define these categories as 
follows:  

“Class 2 
Agricultural - Suitable Land with minor limitations – Land which is suited to a proposed 
use but which may require minor changes in management to sustain the use.  

Conservation - These areas are suited to conservation use in that a significant 
component of the pre mining conservation values can be restored post mining. There 
will however be some loss in conservation values where soil terrain or hydrological 
post-mining conditions may inhibit the full replication of the pre-mining values. 

                                                    
11 “Environmental Authority (Mining Activities) Non Code Compliant Level 1, Mining Project, Permit Number:MIN100329505 – 
Isaac Plains Coal Mine”, ECOACCESS Environmental Licenses & Permits, April 2010.
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Class 3 
Agricultural - Suitable Land with moderate limitations - Land which is moderately 
suited to a proposed use but which requires significant inputs to ensure sustainable 
use. 

Conservation - These lands contain significant conservation values pre mining, 
however, restoration of all of these values may not be feasible. These areas could 
however, be restored to a form of conservation use which provides alternative 
conservation benefits. 

Class 4 
Agricultural - Marginally Suitable Land - Land which is marginally suited for a 
proposed use and would require major inputs to ensure sustainability. These inputs 
may not be justified by the benefits to be obtained in using the land for the particular 
purpose and is hence considered presently unsuited. 

Conservation - These lands contain limited conservation value pre mining and/or are 
incapable of being effectively restored post mining to any alternative conservation use 
which provides similar benefits. The area could however be restored to provide a 
stable form of use which does not impact on surrounding conservation values.

Class 5 
Agricultural - Unsuitable Land with extreme limitations - Land which is unsuited and 
cannot be sustainably used for a proposed use. 

Conservation - These lands contain no significant conservation values. 

Where a range of land use options is being considered, a class ranking should be applied to 
each type of use.”

According to the Determination of Post-Mining Land Use Technical Guideline 4, post mining land use 
for water storage areas will need to take into account all water quality and quantity with potentially 
separate studies for hydrology and hydrogeology conditions. For the assessment of the final void 
landform assumptions have had to be made concerning the recovery of the groundwater post-mining 
however this will have to be verified through groundwater studies once the final void landform is 
sufficiently defined for the closing of Isaac Plains Coal Mine.  

According to the Environmental Authority Permit Conditions applied to Isaac Plains Coal Mine all 
areas significantly disturbed by mining activities must be rehabilitated to a stable landform in 
accordance to Figure 4 (Landform Design Criteria), as follows: 

Table 4: Landform Design Criteria taken from Table 18, Environmental Authority (Mine 
Activities) Permit MIN100329505 for Isaac Plains Coal Mine 

Disturbance Type Maximum Slope Range % Projected Surface Area (ha) 
Waste Rock Dump – external wall 15% (8.5°) 150 

Waste Rock Dump – low wall 73% (36°) 92 

Boxcut Batter 100% (45°) 17 
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The Environmental Authority (Mine Activities) Permit also indicates the residual void must comply with 
the following outcomes: 

a) residual voids must not cause any serious environmental harm to land, surface waters or any 
recognised groundwater aquifer, other than the environmental harm constituted by the 
existence of the residual void itself and subject to any other condition within the environmental 
authority; and  

b) residual voids must comply with Table 5 (Residual void design), as follows: 

Table 5: Residual void design taken from Table 19, Environmental Authority (Mine Activities) 
Permit MIN100329505 for Isaac Plains Coal Mine 

Void Identification 
Void high wall – 

competent rock slope 
(%) 

Void low wall – 
incompetent rock 

slope (%) 

Void maximum 
surface area (ha) 

N1 275% (70°) 73% (36°) 12.3 
N2 275% (70°) 73% (36°) 6.9 
S1 275% (70°) 73% (36°) 1.1 
S2 275% (70°) 73% (36°) 11.9 
S3 275% (70°) 73% (36°) 4.8 

4. Methodology 

4.1 Erosion 

A final landform footprint and gridded digital elevation model (DEM) was created from the final 
landform files provided by Echelon Mining Services (provided via email on the 19th November 2010).  

Erosion assessment for the final landform design was made using the Revised Universal Soil Loss 
Equation (RUSLE) following the method detailed in Witheridge (2008)12, which calculates annual 
erosion rates by:  

A = R x K x LS x C x P 

Where:  

A = annual soil loss due to erosion (tonnes/ha/yr) 

R = rainfall erosivity factor 

K = soil erodibility factor 

LS = topographic factor derived from slope length and slope gradient 

C = cover and management factor 

P = erosion control practice factor 

                                                    
12 Witheridge, G. “Best Practice Erosion & Sediment Control”, International Erosion Control Association (IECA), Australasia, 
November 2008.
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4.1.1 The R-factor 

The R-factor is determined from the following formula:  

R = 164.74 (1.1177)S S0.6444

Where S is the 2 year ARI [mm/hr], 6 hour average storm intensity.  

A map of rainfall erosivity (R-factor) and its monthly distributions for selected locations, across 
Australia have been determined by CSIRO (2001)13.

4.1.2 The K-factor 

The K-factor is a numeric representation of the ability of soils to resist the erosive energy of rain. K-
factors for a number of Australian soil types have been determined by Rosewell (1993)14.

4.1.3 The LS-factor 

The LS-factor is a numerical representation of the length-slope combination. The LS-factor was 
obtained from digital terrain analysis using SAGA (System for Automated Geoscientific Analyses 
http://www.saga-gis.org, Version: 2.0.5 Copyrights (c) 2005-2009 by Olaf Conrad) terrain evaluation 
software incorporating with the final landform data provided by the client.  

4.1.4 The C-factor 

The C-factor measures the combined effect of all the interrelated vegetation and rock cover and 
erosion management variables. It also represents non-structural methods for controlling erosion. C-
factors were obtained from tables published in Witheridge (2008) and published C-factors for rock 
mulch cover in Guidelines for the use of the Revised Universal Soil Loss Equation, Chapter 515.

4.1.5 The P-factor 

The P-factor measures the combined effect of all support practices and management variables. It also 
represents structural methods for controlling erosion. The P-factor was obtained from Table E11 in 
Witheridge (2008). 

                                                    
13 CSIRO “Prediction of Sheet and Rill Erosion over the Australian Continent, Incorporating Monthly Soil Loss Distribution”, 
CSIRO, May 2001.
14 Rosewell, C. “SOILOSS A Program to assist in the selection of management practices to reduce erosion”, Technical 
Handbook No. 11, NSW Soil Conversation Service, ISBN 0 7305 5931 9.
15 Toy, T.J. & Foster G.R. “Guidelines for the Use of the Revised Universal Soil Loss Equation (RUSLE) on Mined Lands, 
Construction Sites and Reclaimed Lands”, The Office of Technology Transfer Western Regional Coordinating Center, August 
1998.
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4.2 Geotechnical 

The Isaac Plains Coal Mine proposed final void runs north-south as Pits N2/N1, S2 and S3, refer to 
Figure 5 below.  Proposed final landform designs for the final void and external dumps were supplied 
by Echelon Mining Services.  Pit N1 is a dragline and truck and shovel excavation exposing the 
Leichhardt coal seam up to 100m below surface.  Pits S2 and S3 are wholly truck and shovel 
excavations providing shallower lowwall slopes and greater control over the final lowwall positions. 

4.2.1 Review of Final Landform against Criteria 

The currently proposed final landform highwall, lowwall and external dumps from design files received 
from Echelon Mining Services indicates the design has the following slopes: 

Table 6: Isaac Plains Coal Mine Final Landform Design 

Void 
Identification 

Void Wall 
–

competent 
rock slope 

Void low wall – 
incompetent 
rock slope – 

Dragline Spoil 

Void low wall – 
incompetent rock 

slope – Truck 
Shovel Spoil 

Void low wall 
ramp – 

incompetent 
rock slope 

Waste Rock 
Dump – 
External 

Wall 
N1 100% (45°) 75% (37°) 36% (20°) 75% (37°) 15% (8.5°) 
N2 100% (45°) 75% (37°) 36% (20°) 75% (37°) 15% (8.5°) 
S2 100% (45°) - 36% (20°) to 

75% (37°) 
75% (37°) 15% (8.5°) to 

75% (37°) 
S3 100% (45°) - 36% (20°) 75% (37°) 15% (8.5°) 

These values relate closely to the Environmental Authority Permit Conditions however in some areas 
the slope may be 37° as opposed to 36° and adjustment of the design can easily rectify this.  There 
are minor areas along the lowwall in Pit N1 that are steeper than 36° which will require adjustment, 
(refer to Figure 6 below). Figure 6 also shows a small section of lowwall that can be rectified on the 
proposed final landform to meet the Environmental Authority Permit Condition F9 for geotechnical 
stability. External dump faces along the eastern face of Pit S2 where the dump toes onto natural 
surface require adjustment of the spoil slope to 8.5° from 20° in the south east and 37° in the south.  
For purpose of geotechnical stability analysis assessment a 36° slope has been assessed as opposed 
to the 37° which should be adjusted on the proposed final landform design.  

The proposed final landform is an accumulation of Isaac Plains Coal Mine present topography and a 
proposed final void and dumps. With the present topography there are two stockpile slopes greater 
than 8.5° adjacent the rail loop (refer to Section 5.3 and Figure 8). It is assumed that these will be 
corrected for the final landform on future design revisions. Like the void wall nonconformities detailed 
above, it has been assumed that these will be rectified in the future design revisions and therefore has 
not been included in the final landform stability assessment. 
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4.2.2 Final Void 

The proposed final void for Pits N2/N1, S2 and S3 were analysed using the limited equilibrium 
software Galena to determine Factor of Safety (FOS) for the proposed final void.  Factor of Safety for 
a temporary slopes is 1.2 and the FOS for a permanently cut slope is 1.516. The FOS for a section can 
also depend on any structure influencing the stability of the slope rather than just the strength of the 
intact rock mass. For the geotechnical stability analysis of the proposed final landform design the FOS 
was obtained assuming failure through intact rock without the influence of unfavourably orientated 
defects such as bedding, joints or faults.  However, once the final void is defined for mine closure, 
structure will need to be considered in the stability assessments and pit wall slopes remediated to 
prevent large scale failures.  

Technical Guideline 33: Minesite Decommissioning, suggests the incorporation of a hydrogeological 
model for mine closure that may highlight factors affecting the integrity of the final void, including 
geotechnical stability of the lowwall and ramp spoil. The Isaac Plains Project Revised Final IAS17,
mentions additional groundwater studies and the aims “Determine the potential impacts of mining on 
the groundwater environment and groundwater users via conceptual modelling and empirical 
techniques. It is unlikely that advanced dewatering of the pit area will be required based on the aquifer 
characteristics of ML70342. Nevertheless, dewatering processes will be reviewed during this phase of 
the hydrogeological assessment for confirmation”. A realistic estimate of the groundwater levels post-
mining will be an important factor in the stability of the long term final void. Any inundation of the final 
void has the potential for influencing the stability of the slopes.  The final void in-pit ramps meet the 
condition of providing safe access into an inundated final void particularly for use in emergency 
situations as applicable to Technical Guideline 33.  

4.2.3 Tailings Management 

The coal handling and preparation plant (CHPP) at Isaac Plains Coal Mine produces a waste by-
product of coarse rejects and belt filter press fine dry tailings.  The fine tailings processing allows for 
disposal of CHPP waste into cells within the spoil dumps rather than placement into a tailings dam.  A 
mining operation plan at Isaac Plains Coal Mine for coal rejects management exists and addresses the 
design and disposal of all rejects into the spoil dumps18. Rejects are dumped in accordance to a 
placement risk assessment and geotechnical design which may stipulate the minimum required 
distance from the spoil dump face and minimum capping thickness above the cell.  Ensuring the 
placement of tailings in line with the coal rejects and management plan throughout mine life, the 
influence of the co-disposal material within the spoil dumps should be minimised resulting in a reduced 
possibility of instability of the final void lowwall.  

                                                    
16 “Technical Guideline 24: Open Pit Rehabilitation”, Department of Mineral and Energy, January 1995.
17 “Isaac Plains Coal Management Pty Ltd, Initial Advice Statement, Integrated Isaac Plains Project”, Matrix+ Consulting Pty 
Limited, September 2006.
18 “JHQ-M1007-PLN-MOP-CMP-001a Coal Rejects Management Plan”.

RTI D
L R

ELE
ASE - E

HP

13-132  DL DOCUMENTS Page 171 of 351



 20 of 40 

Interim Report on Stability Assessment Project Number 74605.00
Isaac Plains Coal Mine, Peak Downs Highway, Central 
Queensland December 2010

4.2.4 Infrastructure 

As stated in Table 3 areas of infrastructure require rehabilitation to the post-mining land use of 
grazing. According to Mining Guideline 18: Rehabilitation Requirements for Mining Projects this can be 
accomplished with the removal of all mining infrastructure at mine closure and the rehabilitation of the 
slope with re-shaping disturbed areas to resemble the surrounding landscape as a generally accepted 
outcome.  As current infrastructure has not greatly altered the pre-mining landform, rehabilitation of the 
disturbed areas could be defined once mine closure planning has been finalised.  

The post-mining use of the existing settlement dams has been stipulated as water storage in the 
Environmental Authority Permit Condition F4. As such, it is considered that their use, condition and 
long term stability (if required) will be managed by future grazing managers.  
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Figure 5: Final Landform of Isaac Plains Coal Mine - 5m Contours 

Pit N2 

Pit N1 

Pit S2 

Pit S3 
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Figure 6: Pit N1/N2. Lowwall Slopes Greater than Closure Criteria19

                                                    
19 Plan adapted from “Isaac Plains North (Interim) Final Landform Analysis”, Echelon Mining Services, October 2010

Lowwall Slope steeper than 
36°
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5. Erosion Assessment 

5.1 Erosion Assessment Criteria 

With reference to Mining Guideline 18: Rehabilitation Requirements for Mining Projects, erosion rates 
not exceeding those on comparable unmined land in the same locality is “generally acceptable” whilst 
erosion rates higher than surrounding comparable unmined areas but with an appropriate 
maintenance program proposed “may be acceptable”.  

In their Erosion Control document dated January 1995 DERM define the objective of sediment control 
as follows: 

“To ensure that erosion rates on disturbed and rehabilitated land do not exceed those 
rates occurring on the site prior to mining or on comparable unmined land in the same 
locality.” 

With reference to CSIRO (2001)20 the ‘natural’ predicted hill slope erosion rate for the area is 
estimated to be in the order of 10 to 20 t/ha/yr. 

It should be noted that the final landform design does not wholly have context in the natural 
surrounding landscape and as such some additional erosion as a result of the high and low walls could 
be expected. As such, it is anticipated that the long term sediment erosion control goal will be to 
control erosion rates outside of the final voids (i.e. excluding high and low walls) to a rate not 
exceeding those on comparable unmined land in the same locality and to contain the higher erosion 
rates to within the final voids, using the water storage area as an erosion sediment trap negating 
further any impact on the surrounding environment (as detailed further in Section 6, below). 

5.2 Erosion Assessment Assumptions 

In order to reach the minimum state requirements detailed in Section 5.1 above, and to meet the 
minimum proposed rehabilitation completion criteria as detailed in the AXM Consulting report 21, the 
following has been assumed:  

 once an overburden dump has reached it’s maximum dump level height, it will be pushed to the 
proposed final landform grade (maximum 8.5° for the external slopes);  

 once the landform is grade compliant it is assumed it will be covered by a combination of; 
topsoiling, seeding and possibly hydro-mulching and rock mulching in order to established the 
required self sustaining native ecosystem with a ground cover greater than 70% (refer to 
Section 3) and so that no ground is left bare and therefore subjected to unnecessarily high 
erosion rates; 

 at the point when mining is discontinued at the site it is assumed that all areas proposed for 
future grazing will also be covered by a combination of; topsoiling, seeding and possibly hydro-

                                                    
20 CSIRO “Prediction of Sheet and Rill Erosion over the Australian Continent, Incorporating Monthly Soil Loss Distribution”, 
CSIRO, May 2001.
21 “Reference Site Monitoring and Development of Draft Rehabilitation Completion Criteria for Isaac Plains Coal Mine”, AXM 
Consulting, August 2010. 
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mulching and rock mulching, so that no bare ground is exposed and subjected to unnecessarily 
high erosion rates and that long term ground cover of greater than 70% can be achieved;  

 the lowwall, highwall and pit floor will be graded to the levels proposed however will remain 
untopsoiled and unseeded as this area is proposed for water storage; 

 the lowwall will be battered to the proposed grades and all areas of alluvial and unconsolidated 
sediment spoil will be covered with Permian spoil to act as pseudo rock mulch. 

 the non compliant regions of the final landform (refer to Section ) are merely an oversight by the 
client and that the actual final land form design will comply to the Environmental Authority: 
MIN100329505 for Isaac Plains Coal Mine. 

It should be noted that the erosion quantity values generated by this assessment are estimates only. 
With reference to DERMs Erosion Control document dated January 1995: 

“Because of the high variability in rainfall conditions (both as individual rainfall events 
and in seasonal conditions) erosion itself is prone to extremely high variation. 
Accordingly, erosion needs to be measured over a medium to long term period 
(perhaps 10 years or longer) to determine applicable erosion rates with some 
confidence.” 

As such the following assessment can only be used as a start point only and a longterm 
comprehensive sediment erosion monitoring regime will be required for the site in order to establish 
‘true’ like sediment erosion loss rates for rehabilitated sites, ‘natural’ and grazing landscapes. 

It should also be noted that the following assessment accounts for sheet water erosion only. It does 
not account for gully erosion (which may form on the proposed landform if left unvegetated or with 
poor surface water drainage design and management) or wind erosion. 

5.3 Erosion Assessment Models 

The proposed final landform model provided by the client was input into SAGA, to generate the LS 
values (given in Section 5.3 below) as well as to generate several figures which highlight the areas of 
highest slope and stream power, which have the potential to generate high localised erosion rates. 
From the models it can be established which areas require further erosion protection than proposed by 
the vegetation cover within the AXM Consulting report 22.

It should be noted that SAGA was also used to highlight areas that do not conform to the proposed 
final landform requirements as detailed in Environmental Authority: MIN100329505 for Isaac Plains 
Coal Mine and the nonconforming landform details have been discussed in detail in Section 4.2.1 
above. 

                                                    
22 “Reference Site Monitoring and Development of Draft Rehabilitation Completion Criteria for Isaac Plains Coal Mine”, AXM 
Consulting, August 2010. 
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Figure 7. Length to slope (LS) factors generated by SAGA for the final landform 

Figure 8. Proposed Final Landform Slopes 
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Figure 5: Final landform stream power model 

Figure 9. Areas of high water flow during significant rainfall events and flooding 

From the models above it has been demonstrated that the areas of greatest concern are the highwalls, 
lowwalls and external dump walls. The actual rates of erosion generated from these slopes are 
discussed in Section 5.5 below. 

Figure 9 also highlights that the waste rock landform between the northern and southern pits is 
blocking the natural drainage path, which forces a new drainage path to abut the proposed landform. 
This should be avoided where possible as it may lead to toe erosion and destabilisation of the external 
dump walls. It is recommended that in the future landform design revisions, the toe of all external 
dump walls be buffered by a safe distance to control sediment delivery and undercutting of final batter 
slopes.

5.4 Erosion Assessment Parameters 

The parameters shown in Table 7 below were generated using the methods detailed in Section 4.1, 
the ground conditions anticipated onsite as detailed in Section 2.4 and the proposed vegetation cover 
as detailed in Section 5.2. 

RTI D
L R

ELE
ASE - E

HP

13-132  DL DOCUMENTS Page 178 of 351



 27 of 40 

Interim Report on Stability Assessment Project Number 74605.00
Isaac Plains Coal Mine, Peak Downs Highway, Central 
Queensland December 2010

Table 7: Erosion Assessment Parameters 

Area of the 
Mine R value K value Average 

LS value C value P value A values 
(t/hr/yr) 

Highwall * 2500 0.015 89.9 1 1.3 4,382 ** 
Low wall * 2500 0.025 14.2 0.1 0.9 141.9 
Remaining 
Mine Site 2500 0.047 2 0.07 0.9 14 

* within final void 
** unrealistically high – more likely value discussed below  

It should be noted the A values for the highwall are likely to be less than these provided in Table 7 
above, as the model used to generate these values are for soils, not rock faces. 

As an example, Moon et al. (2005)23 estimated the profile retreat along a high-relief natural rock slope 
adjacent Lawrence Hargreave Drive near Stanwell Park, New South Wales. Results from this study 
showed profile retreat to be in the order of 1m to 2m per century for a truly "long-term" landform, and a 
local rate of 1m to 5m per century for specific cliffforming blocky sandstone units. The high-relief 
natural rock slope studied by Moon et al. is an example of a high-relief natural rock slope formed in 
sedimentary rocks very similar to those of the Bowen Basin. As such, in the absence of local data and 
/ or data for excavated rock slopes in the Bowen Basin, a general rock face retreat rate of 1m to 5m 
per century may be useful starting-point for considering long-term performance. 

Given this, it is estimated that the estimated maximum highwall erosion rate is likely to be in the order 
50t/hr/yr which is almost a tenth of that estimated by the model using soil. 

5.5 Erosion Assessment Results 

The total erosion rates were assessed on the basis of final void (including highwall, low wall and void 
floor) and the remaining mine land use area. These two groups were chosen because the 
rehabilitation landform criteria, and therefore the erosion control measures, are significantly different 
between the two groups. To reiterate points made in Section 5.1 the final void is to be graded to final 
landform and remain untopsoiled and unseeded because its proposed long term usage is to be a 
water body. In contrast the remaining mine lease area is to be topsoiled and seeded and possibly 
hydro-mulched and rock mulched, as mining ceases in each area or on completion of all mine works.  

                                                    
23 Moon A.T., Wilson R.A. & Flentje P. (2005). “Developing and using landslide process rates and size frequency models”. 
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The site catchment erosion rates were estimated to be as follows: 

Table 8: Estimated Erosion Rates 

Area of the Mine Area (ha) 
Estimated Erosion 

Rate (A value) 
(t/ha/yr) ** 

Total Area Erosion 
Rate (t/yr) 

Final Void * 123 139 ** 17,097 
Remaining mine area 512.14 14 *** 7,170 

Totals 38.2 **** 24,267 
* including highwall, low wall and void floor 
** average values using the figures suggested in Section 5.2 above 
*** from Table 7 above 
**** average across the entire site 

Outside of the final void area the estimated erosion rates are equivalent to those anticipated in the 
surrounding environment. However, with reference to Section 5.1, the total estimated erosion rate 
across the site is almost twice that expected from comparable unmined land in the same locality. As 
stated previously (Section 5.1), the final landform design does not wholly have context in the natural 
surrounding landscape and as such some additional erosion as a result of the high and low walls could 
be expected. As such, it is anticipated that the long term sediment erosion control goal will be to 
control erosion rates outside of the final voids to a rate not exceeding those on comparable unmined 
land in the same locality and to contain the higher erosion rates to within the final voids, using the 
water storage area as an erosion sediment trap, negating the impact of high erosion rates on the 
surrounding environment.  

Where the sediment control management strategy of the final highwall and lowwall is to manage 
accelerated erosion of unnaturally steep slopes by containing it within the final void (as suggested 
above) accelerated erosion rates could be expected for some time (20 to 50 years), until a resistant 
gravel lag forms.  
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6. Geotechnical Assessment 

The proposed final landform including the final void has been designed as the first stage of design for 
mine closure.  Echelon Mining Services supplied the mine closure design for geotechnical long-term 
stability assessment.  Using information gathered from Isaac Plains Coal Mine consultants, the 
geology, geotechnical nature and conclusions from the pre-mining environment have been used to 
assess the stability of the final void.  

Technical Guideline 24: Open Pit Rehabilitation and Technical Guideline 27: Geotechnical Slope 
Stability provide a framework for assessment of mine closure final landform.  No landform is stable 
over geological time and with the assessment of a final landform, assumptions have to be made as to 
the potential environment of a permanent slope in regards to conventionally used factors of safety.   
Studies may be required for the long-term groundwater levels which will be one of the strongest 
influencing factors of the stability of the lowwall at Isaac Plains Coal Mine.  Whilst a slope may be 
analysed as permanently stable (i.e. unlikely catastrophic failure), erosion and weathering will have an 
impact of the slope and over time can influence the strength of the geological sedimentary units and 
reduce the strength of structure within the pit slopes.  In these cases it is possible for localised failures 
to occur if a slope is not conducive to revegetation which will minimise erosion.  
   

6.1 Geotechnical Assessment Parameters 

As suggested in Technical Guideline 27: Geotechnical Slope Stability information on the conditions of 
the slope need to be collected, assessed and the most appropriate values used to assess the stability 
of the proposed final void.  Galena, a limit equilibrium geotechnical stability program, was used to 
assess the Isaac Plains Coal Mine final void.  Permanent slopes indicated by a Factor of Safety of 
greater than 1.5 have been applied to determining the likelihood of long term stability.  The three final 
voids N1/N2, S2 and S3 as supplied by Echelon Mining Services for Isaac Plains Coal Mine where 
assessed by cutting one to two sections through the void and analysing the highwall and lowwall 
slopes.  Only intact rockmass has been included in the assessment of the final void as structure will 
influence the stability of the pitwalls in localised areas.  With the completed final void design, overlying 
structure with the void can determine areas that because of geologic structures, may require additional 
battering to reduce the instability of the wall.  

The geological horizons have been defined from the work completed by JB Mining Services Pty Ltd 
and Insite Geology Pty Ltd geotechnical services. Material properties of the final void have been 
defined by work completed by Insite Geology Pty Ltd who completed the pre-mining geotechnical 
studies at Isaac Plains Coal Mine in additional to quarterly inspections of the operations.  Material 
properties used in the assessment of the final void are included Table 9. 
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Table 9: Material Properties
Material Unit Weight kn/m3 Cohesion kPa Friction Angle ° 

Unconsolidated 
Sediments 

18 50 28 

Weathered Permian 22 75 30 

Unsaturated Permian 24 450 42 

Saturated Permian 24 50 35 

Leichhardt Coal Seam 14 30 35 

Intact Floor (Saturated 
Permian) 

24 50 35 

Lowwall Spoil 
Unsaturated 

18 50 30 

Lowwall Spoil 
Saturated 

20 20 25 

The groundwater levels post mining will be the greatest influence on the stability of the lowwalls and 
can reduce the strength of the highwalls.  A groundwater study on post-mining recovery should be 
defined once the final void for mine closure has been finalised.  Groundwater pre-mining levels (based 
on Isaac Plains Coal Project Report of Assessment of Geotechnical Conditions, Insite Geology Pty 
Ltd) was 20m to 35m.  For the stability analysis of the final void a groundwater level of 35m was 
assumed. It is expected that post-mining, the groundwater will not return to original levels surrounding 
the pit and hence the groundwater assumption is on the conservative side.  For geology horizons 
below the water table, material properties mirror the values from the pre-mining geotechnical 
investigations before groundwater draw-down commenced.  It has been assumed that a phreatic water 
surface exists across the highwall and lowwall and fills the final void 35m from natural surface.  A 
piezometric surface has also been assumed to exist through the Leichhardt coal seam which is 
defined as a semi-confined to confined aquifer24.

The pit floor below the lowwall is assumed to be stable and all shears or weak clay bands have been 
disrupted and of no influence on the lowwall stability.  As this is a geotechnical practice for operational 
mining, where required, it is assumed that the final floor below the lowwall will be correctly disturbed to 
increase the friction plane and increase lowwall stability.  Cross sections that have been cut through 
the three final voids have indicated a floor dip of 2° to 6° towards the east.  Cross sections through the 
final void have been cut taking into consideration the coal seam dip, base of weathering and natural 
topography from design files supplied by JB Mining Services Pty Ltd.    

It has been assumed that the co-disposal cells for the tailing and rejects have been correctly capped 
and are placed within the spoil dump so as not to influence the stability of the final lowwalls.  With 
mine closure of Isaac Plains Coal Mine and the completed final void design, the location of the tailings 
cells should be surveyed and recorded to ensure no influence on the final lowwall.  

                                                    
24 “Isaac Plains Coal Management Pty Ltd, Initial Advice Statement, Integrated Isaac Plains Project”, Matrix+ Consulting Pty 
Limited, September 2006.
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6.2 Geotechnical Assessment Results 

6.2.1 Final Void 

Cross sections were cut through each final void Pits N1/N2, S2 and S3.  For each section the highwall 
and lowwall profile was analysed for stability of the rockmass.  As mentioned previously no pit walls 
were analysed for structurally induced failures as remediation of these localised areas will require 
specific study.  Attached Figure 10 shows the pit voids modelled with the analysed cross sections.  
Each wall profile has been analysed in Galena with the plotted results attached in Appendix B and the 
results tabulated in Table 10 to Table  12.  

Table 10: Factor of Safety for a Highwall Profile through Pits N1 and N2

Results indicate that the highwalls, with no influencing structure have a FOS greater than 1.5.  
Endwalls have the same profile as the highwalls and hence a greater than 1.5 FOS, however a long 
term slope can be influenced by erosion, weathering and dispersion and within an endwall the cross 
dipping along the bedding can erode and become unstable in a shorter time frame than highwalls.   

Factor of Safety 
Non-Circular Failure Circular Failure 

Highwall 45° Highwall 45° 
Analysis 
Method 

Sarma Multiple Spencer Wright 
Multiple 

Bishop 
Simplified 
Multiple 

Spencer Wright 
Multiple 

Pit N2 2.51 2.61 2.33 2.28 

Pit N1 2.38 2.30 2.17 2.15 
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Figure 10: Final Landform Pits and Dumps with Geotechnical Cross Sections25

                                                    
25 Plan adapted from “Isaac Plains North (Interim) Final Landform Analysis”, Echelon Mining Services, October 2010.
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Table 11: Factor of Safety for a Lowwall Profile through Pits N1 and N2  
 Factor of Safety 

Analysis Method Lowwall - Bishop Simplified Multiple 

Dragline Batter Slope 36° 25°-26° 15°-16° 
Pit N2 1.08 1.47 2.28 
Pit N1 1.06 1.40 2.20 

Table 12: Factor of Safety for a Highwall and Lowwall Profile through Pits S2 and S3 
 Factor of Safety 

Pit Highwall 45° – Sarma 
Multiple 

Lowwall 20° – Bishop Simplified 
Multiple 

S2 2.35 1.69 
S3 2.24 1.54 

As stated in Technical Guideline 24: Open Pit Rehabilitation, as a general rule, slopes in weathered 
rock should not be left standing at slopes greater than 1 V: 1.5 H slope (30°). As the final void post-
mining land use is a water storage area, the Environmental Authority Permit Conditions are for a 
competent rock wall at 45° (1 V: 1 H slope).  Erosion and weathering will affect the weathered Permian 
horizon and this unit through the highwalls and endwalls should be flattened to reduce the potential 
instability of the weaker rock unit.  

The proposed final lowwall in Pit N1/N2 comprises a 37° dragline spoil slope with a 100m bench and a 
then 20° truck shovel spoil slope.  Assuming a recovered groundwater level of 35m from surface into 
the final void and saturating the lowwall, the FOS for a 36° slope (Environmental Authority Condition 
F4) is less than 1.5.  Further analysis by reducing the dragline batter slope to 25°-26° and 15°-16° 
resulted in the attached Figure 11 and Figure 12.  

The Galena analyses for the Pit N1 and N2 lowwalls, assuming a post-mining groundwater level 35m 
from surface, indicate that a dragline batter slope less than 25° will produce a FOS of greater than 1.5.  
With a defined post-mining groundwater study for the final void the FOS will be refined and it is likely 
that the dragline batter slope could be greater than 25° for water storage post-mining land use.  

The results of the geotechnical analysis in Galena for the S2 and S3 highwall and lowwall profile is a 
greater than 1.5 FOS indicating a permanent slope.  The weathering profile in the highwall and 
endwalls will continue to have the same issues mentioned above in the Pits N1/N2 and the weathered 
Permian horizon may require flattening to reduce the effect of erosion and weathering.  

With Technical Guideline 33: Minesite Decommisioning mine closure of the final void should entail the 
long-term stability of the pit walls and control of erosion.  Options for controlling erosion and stability 
include backfilling, regrading or benching. Accident prevention by effective bunding and/or fencing of 
the perimeter and the use of danger signs could be required at Isaac Plains Coal Mine with a 
proposed final void of 36° and 45° walls.  As a part of the Environmental Management (EM) Plan for 
mine closure at Isaac Plains Coal Mine, each domain (i.e. final void) should include safety devices 
such as the mentioned exclusion of access to unstable areas through fencing and bund boundaries.  
Technical Guideline 24 states that if safety hazards remain at mine closure the EM plan must indicate 
what management controls will be implemented to reduce risk to humans or animals.  
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Figure 11: Pit N2 Lowwall Batter Slope. 

Figure 12: Pit N1 Lowwall Batter Slope. 
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6.2.2 Comparison of Final Void and Environmental Conditions 

In the Pit N1/N2 the external dumps appear to meet the 8.5° criteria.  The highwall of the final void 
also appears to meet the design criteria with a 45° wall, which should be a stable long-term batter 
slope in competent sandstones and siltstones.  Instability may occur through the lowwall of the N1/N2 
pit where the batter slope can meet the Environmental Authority Permit criteria of a 36° dragline spoil 
and 20° truck shovel dumps once adjusted from the 37° final landform design, refer to Figure 13. 
Where the lowwall begins to toe out towards the highwall in the centre of the pit the lowwall batter 
slope is greater than 36° (almost up to and possibly greater than 60°, refer to Figure 6) which is 
unlikely to remain stable in the long term.  The lowwall stability can also be enhanced by battering the 
toe against the bottom of the highwall as suggested in Technical Guideline 24: Open Pit Rehabilitation.  

Final landform Pit S2 has a final highwall batter angle of 45° which meets design criteria. The lowwall 
of the final pit void is 20° due to the S2 Pit being excavated by truck shovel which allows for greater 
flexibility for the final dump slope. The final landform design appears to backfill the southern area of 
the pit, and the eastern slope on the dump face has been designed at 20° with the southern dump 
slope at 37°, refer to Figure 14. As the dump face in the south backfills the final void and then rises 
above natural surface to toe out onto natural surface, it could be considered a waste rock dump 
external wall which should have an 8.5° batter. This dump could be considered geotechnical stable 
with a FOS of greater than 1.5 (due to material properties and no groundwater influence) however it is 
unlikely that revegetation would be successful at a 36°-37° slope and long term stability for a post end 
use of grazing may not be sustainable due to the amount of erosion and weathering of the slopes that 
could occur. 

Final landform S3, Figure 15, has a ramp batter angle of 37° which as an incompetent rock slope and 
residual void should be 36°.  The external dump walls are 8.5°, highwalls 45° and lowwalls that toe out 
into the pit are 20° in this truck and shovel excavated pit.  

6.2.3 Influence of Structure 

A plan of the location of the proposed final landform for Isaac Plains Coal Mine was overlaid with 
known structure supplied by JB Mining Services Pty Ltd. In Pits N1/N2 and S3 there is major structure 
that crosses through or close to the final highwall and endwalls. It is likely that wedge, planar and/or 
complex failures will occur depending on the orientation of the structure and dips into the pit.  As it is 
likely that the proposed final void will change location towards mine closure, any structure through the 
final void will have to be considered in the pit wall slope to reduce the effect of erosion and weathering, 
reducing the stability of the wall.  This could be addressed by battering back the slope of the pit walls 
to the angle of the failure plane reducing the weight of material above the structure.  

6.2.4 In Pit Ramps  

An in-pit ramp could be considered a Waste Rock Dump Lowwall as a part of the residual void.  In-pit 
ramps in each pit would be a feature of a final void and as much backfill as possible should fill the 
ramps. The batter slopes on the ramp walls are designed at 37° but should be less than 36° according 
to the Environmental Authority Conditions.  This may mean a slight change in operations in order to 
meet the final landform environmental conditions. Stability of these ramp walls should have a FOS 
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greater than 1.5 but it will depend on the post mining groundwater recovery level.  If the groundwater 
does recover to near 35m from natural surface than the ramp batter slope may need to be less than 
25° for long term stability. 

Figure 12: Pit N1/N2 Final Landform 

Figure 13: Pit N1/N2 Final Dump and Pit Landform26 

                                                    
26 Plan adapted from “Isaac Plains North (Interim) Final Landform Analysis”, Echelon Mining Services, October 2010.
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Figure 14: Pit S2 Final Dump and Pit Landform27 

                                                    
27 Plan adapted from “Isaac Plains North (Interim) Final Landform Analysis”, Echelon Mining Services, October 2010.
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Figure 15: Pit S3 Final Dump and Pit Landform28 

                                                    
28 Plan adapted from “Isaac Plains North (Interim) Final Landform Analysis”, Echelon Mining Services, October 2010.
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7. Comments 

Preparation of the mine closure plan will be an ongoing process for the entire mine life with 
reassessment every three years (Environmental Authority Permit Condition F11).  It is likely that the 
final void will change and will be dependent on the economic environment, changes to technology and 
legislation, extension of mining leases and other factors into the next 10 to 20 years.  The basic 
framework for the external dumps, rehabilitation and stability of a final void within the surrounding 
geological horizons can provide the basis for a mine closure and environmental management plan and 
begin the process of rehabilitation for completed dump slopes. Options to be considered for the final 
void are a reduction of the highwall and lowwall slopes, backfilling of the void or the fence and bunding 
perimeters around the final void which may need to be maintained in the long-term.  

With minor adjustments to the currently proposed final void design, the final landform is expected to 
meet the required Environmental Authority Permit Conditions for stability.  The adjustments will involve 
the flattening of external dump slopes at Pit S2 and adjustments to the centre lowwall at Pit N1.  The 
long term stability of the dragline spoil lowwall in Ramp N1/N2 based on an indication of a permanent 
slope Factor of Safety (FOS) at 1.5, the 37° slope may have to be flattened to less than 25°.  A 
groundwater study based on the post-mining recovery levels will refine the FOS which could result in a 
steeper long term stable slope.  

With regards to erosion, the final landform design does not wholly have context in the natural 
surrounding landscape and as such some additional erosion as a result of the high and low walls that 
are to remain could be expected. Given this, it is proposed that the final landform long term sediment 
erosion control goal is to control erosion rates outside of the final voids to a rate not exceeding those 
on comparable unmined land in the same locality and to contain the higher erosion rates to within the 
final voids, using the water storage area as an erosion sediment trap negating further impact on the 
surrounding environment. The results of the modelling indicates that the current design essentially 
achieves the goal above, however, as stated in Section 5.2, erosion is prone to extremely high 
variation and as such, long term erosion modelling is required in order to truly establish. 

This report is interim only, based on the current final landform design, and cannot be finalised until the 
nonconforming final landforms are finalised and revised to be within compliance criteria. 

8. Limitations 

DP has prepared this assessment for this project at Isaac Plains Coal Mine, Moranbah in accordance 
with DP's Proposal BNE100785 dated 10 November 2010 and acceptance received from John 
Holland Group Pty Ltd dated 11 November 2010.  This report is provided for the exclusive use of John 
Holland Group Pty Ltd for this project only and for the purpose(s) described in the report.  It should not 
be used for other projects or by a third party.  In preparing this report, DP has necessarily relied upon 
information provided by the client and/or their agents. 

The results provided in the report are indicative of the subsurface conditions only and are only as 
accurate as the reports provided to DP by the client.  Subsurface conditions can change abruptly due 
to variable geological processes and also as a result of anthropogenic influences.  Such changes may 
have occurred after the submission of the reports issue to DP for review. 
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DP's advice is based upon the conditions encountered by third parties within the reports provided by 
the client.  The accuracy of the advice provided by DP in this report may be limited by undetected 
variations in ground conditions between sampling locations.   

This report must be read in conjunction with the notes entitled ‘About This Report’ in Appendix A and 
any other attached explanatory notes and should be kept in its entirety without separation of individual 
pages or sections.  DP cannot be held responsible for interpretations or conclusions made by others 
unless they are supported by an expressed statement, interpretation, outcome or conclusion given in 
this report. 

Douglas Partners Pty Ltd 
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Introduction 
These notes have been provided to amplify DP's 
report in regard to classification methods, field 
procedures and the comments section.  Not all are 
necessarily relevant to all reports. 

DP's reports are based on information gained from 
limited subsurface excavations and sampling, 
supplemented by knowledge of local geology and 
experience.  For this reason, they must be 
regarded as interpretive rather than factual 
documents, limited to some extent by the scope of 
information on which they rely. 

Copyright 
This report is the property of Douglas Partners Pty 
Ltd.  The report may only be used for the purpose 
for which it was commissioned and in accordance 
with the Conditions of Engagement for the 
commission supplied at the time of proposal.  
Unauthorised use of this report in any form 
whatsoever is prohibited. 

Borehole and Test Pit Logs 
The borehole and test pit logs presented in this 
report are an engineering and/or geological 
interpretation of the subsurface conditions, and 
their reliability will depend to some extent on 
frequency of sampling and the method of drilling or 
excavation.  Ideally, continuous undisturbed 
sampling or core drilling will provide the most 
reliable assessment, but this is not always 
practicable or possible to justify on economic 
grounds.  In any case the boreholes and test pits 
represent only a very small sample of the total 
subsurface profile. 

Interpretation of the information and its application 
to design and construction should therefore take 
into account the spacing of boreholes or pits, the 
frequency of sampling, and the possibility of other 
than 'straight line' variations between the test 
locations.

Groundwater 
Where groundwater levels are measured in 
boreholes there are several potential problems, 
namely: 
 In low permeability soils groundwater may 

enter the hole very slowly or perhaps not at all 
during the time the hole is left open; 

 A localised, perched water table may lead to 
an erroneous indication of the true water 
table;

 Water table levels will vary from time to time 
with seasons or recent weather changes.  
They may not be the same at the time of 
construction as are indicated in the report; 
and

 The use of water or mud as a drilling fluid will 
mask any groundwater inflow.  Water has to 
be blown out of the hole and drilling mud must 
first be washed out of the hole if water 
measurements are to be made. 

More reliable measurements can be made by 
installing standpipes which are read at intervals 
over several days, or perhaps weeks for low 
permeability soils.  Piezometers, sealed in a 
particular stratum, may be advisable in low 
permeability soils or where there may be 
interference from a perched water table. 

Reports 
The report has been prepared by qualified 
personnel, is based on the information obtained 
from field and laboratory testing, and has been 
undertaken to current engineering standards of 
interpretation and analysis.  Where the report has 
been prepared for a specific design proposal, the 
information and interpretation may not be relevant 
if the design proposal is changed.  If this happens, 
DP will be pleased to review the report and the 
sufficiency of the investigation work. 

Every care is taken with the report as it relates to 
interpretation of subsurface conditions, discussion 
of geotechnical and environmental aspects, and 
recommendations or suggestions for design and 
construction.  However, DP cannot always 
anticipate or assume responsibility for: 
 Unexpected variations in ground conditions.  

The potential for this will depend partly on 
borehole or pit spacing and sampling 
frequency; 

 Changes in policy or interpretations of policy 
by statutory authorities; or 

 The actions of contractors responding to 
commercial pressures. 

If these occur, DP will be pleased to assist with 
investigations or advice to resolve the matter. 
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Site Anomalies 
In the event that conditions encountered on site 
during construction appear to vary from those 
which were expected from the information 
contained in the report, DP requests that it be 
immediately notified.  Most problems are much 
more readily resolved when conditions are 
exposed rather than at some later stage, well after 
the event. 

Information for Contractual Purposes 
Where information obtained from this report is 
provided for tendering purposes, it is 
recommended that all information, including the 
written report and discussion, be made available.  
In circumstances where the discussion or 
comments section is not relevant to the contractual 
situation, it may be appropriate to prepare a 
specially edited document.  DP would be pleased 
to assist in this regard and/or to make additional 
report copies available for contract purposes at a 
nominal charge. 

Site Inspection 
The company will always be pleased to provide 
engineering inspection services for geotechnical 
and environmental aspects of work to which this 
report is related.  This could range from a site visit 
to confirm that conditions exposed are as 
expected, to full time engineering presence on 
site.
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Galena Geotechnical Diagrams
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Diagram 1: Pit N2 Highwall – Non Circular Failure – Sarma Multiple 

Diagram 2: Pit N2 Highwall – Non Circular Failure - Spencer Wright Multiple 
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Diagram 3: Pit N2 Highwall – Circular Failure – Bishop Simplified Multiple 

Diagram 4: Pit N2 Highwall – Circular Failure – Spencer Wright Multiple 
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Diagram 5: Pit N1 Highwall – Non Circular Failure – Sarma Multiple 

Diagram 6: Pit N1 Highwall – Non Circular Failure – Spencer Wright Multiple 
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Diagram 7: Pit N1 Highwall – Circular Failure – Bishop Simplified Multiple 

Diagram 8: Pit N1 Highwall – Circular Failure – Spencer Wright Multiple 
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Diagram 9: Pit N2 Lowwall – Circular Failure 36° Slope 

Diagram 10: Pit N2 Lowwall – Circular Failure 26° Slope 
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Diagram 11: Pit N2 Lowwall - Circular Failure 16° Slope 

Diagram 12: Pit N1 Lowwall – Circular Failure 36° Slope 
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Diagram 13: Pit N1 Lowwall – Circular Failure 25° Slope 

Diagram 14: Pit N1 Lowwall – Circular Failure 15° Slope 
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Diagram 15: Pit S2 Highwall – Non Circular – Sarma Multiple 

Diagram 16: Pit S2 Lowwall – Circular – Bishop Simplified Multiple 
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Diagram 17: Pit S3 Highwall – Non Circular Failure – Sarma Multiple 

Diagram 18: Pit S3 Lowwall – Circular – Bishop Simplified Multiple 
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1 INTRODUCTION 
 
Matrix+ Consulting was engaged by Bowen Central Coal Management Pty Ltd (BCC) to prepare a draft 
Environmental Management Overview Strategy (EMOS) for the proposed Isaac Plains Project.  The Isaac Plains 
Project is a proposed open-cut mine located approximately 7 km north east of Moranbah on EPC755. 
 
An EMOS is a strategic environmental management document for mining activities on non-standard mining 
leases which describes industry acceptable impacts and environmental management strategies designed to meet 
agreed performance criteria.   
 
The purpose of the EMOS is to: 
 

1. provide information to the EPA that supports BCC’s application for an Environmental Authority for a non-
standard mining activity; and 

 
2. propose environmental protection commitments to assist the EPA with preparing the draft Environmental 

Authority for the mine. 
 

The content requirements for an EMOS are outlined under Section 203 of the Environmental Protection Act 
1994.  In order for the EPA to assess the application, the Isaac Plains EMOS includes: 
 

a description of the Mine and surrounding environment; 
 

the identification of relevant environmental values likely to be affected by the mining activities; 
 

a statement of the potential adverse and beneficial impacts on environmental values; 
 

a statement of the environmental protection commitments proposed to protect and enhance the 
environmental values in terms of: 

 
- environmental protection objectives, standards and measurable indicators including, for example, 

objectives for progressive and final rehabilitation, and management of contaminated land; and 
 
- control strategies to ensure the environmental protection objectives are achieved. 
 

This Draft EMOS was prepared in accordance with the Environmental Protection Agency’s (EPA) Guideline 8 
Preparing an environmental management overview strategy (EMOS) for non-standard mining projects and the 
Environmental Protection Act 1994.  It should be noted that draft conditions for the Environmental Authority 
have been proposed within this document and that the final conditions of the Environmental Authority granted 
by the EPA may differ from that proposed as a result of EPA’s assessment.  The conditions of the granted 
Environmental Authority take precedence over those proposed in this EMOS. 
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2 ISAAC PLAINS PROJECT DESCRIPTION 
 
2.1 OWNERSHIP 
 
The Isaac Plains Project is located within EPC755.  Aquila Coal Pty Ltd, a subsidiary of Aquila Resource, was 
granted EPC755 on 10 April 2002 for a period of three years.  Aquila Coal Pty Ltd subsequently entered into a JV 
Agreement on 27 January 2004 with AMCI Australia Pty Ltd for the management of Aquila’s EPCs in Queensland.  
The EPC was subsequently transferred to Aquila Coal Pty Ltd (50%) and Bowen Central Coal Pty Ltd (50%) on 
11 October 2004.  
 
A Mineral Development Lease application, that covers the footprint of the Isaac Plains Project, was lodged by 
the applicant on 23 December 2004. 
 
2.2 PROJECT LOCATION 
 
The Isaac Plains Project is a proposed open-cut Mining Lease situated within EPC 755.  The project is located 
approximately 7 km east of Moranbah in Central Queensland.  The southern extent of the proposed open-cut pit 
is approximately 2 km from the Peak Downs Highway.  
 
A locality plan showing the area of interest for the proposed Mining Lease is enclosed as Figure 2-1. 
 
The proposed pit is approximately 5 km to the northeast of the Isaac River and strikes parallel to its course.  
There are no areas designated as National Parks or State Forest on the proposed Mining Lease or within the 
adjacent area. The Smoky Creek watercourse flows in a NE/SW direction through the proposed mining lease.  A 
smaller tributary of the Isaac, referred to as the ‘Unnamed Watercourse’, flows through the southern portion of 
the proposed mining lease.    
 
2.3 MINING TENURE 
 
The area of interest is situated on Lot Number 3 GV 252, freehold title, Lot No 5 GV 132, freehold title, Lot No 2 
RP 904445 freehold title and Lot No 4 CP903281 leasehold title as illustrated in Figure 2-2. 
 
The proposed mining lease area within EPC 755 is bound by Mineral Development Licence (MDL) 135 in the east 
and MDL 273 to the west. Exploration Permit (EPC) 667 lies immediately to the north while both MDL 273 and 
EPC 755 are adjacent to the south. The area of interest is underlain by Petroleum Lease (PL) 191. 
 
2.4 RELEVANT STAKEHOLDERS 
 
Relevant stakeholders that have been consulted regarding the project to date include: 

Landholders underlying the proposed mining lease, in particular
homesteads; 

radius of the mine as part of the groundwater studies; 

Frank Budby, applicant/representative of Barada Barna Kabalbara & Yetimarla People No. 3 and No. 4; 

Environmental Protection Agency;  

Department of Natural Resources and Mines; and 

Belyando Shire Council. 
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3 MINING ACTIVITIES 
 
3.1 PROJECT HISTORY 
 
Prior to Aquila Coal Pty Ltd being granted the current EPC755, the area had been explored in a number of 
phases of activity, summarised as follows: 

The earliest recorded exploration in the area was carried out by the Utah Development Company Pty Ltd 
in the 1960’s.  Although coal was intersected at shallow depth, it was not investigated further.  Some six 
(6) holes transacted the Isaac Plain Project area, but did not intersect the Leichhardt seam due to a 
maximum drill depth of 60 metres, and spacing between holes. 

Thiess Peabody Mitsui Pty Ltd conducted traverses in the area from the mid-1960’s into the 1970’s. 

Queensland Mines Department in the 1970’s drilled some regional exploration holes in the south of 
EPC755, outside the Isaac Plains Project area. 

Iscor Australia Pty Ltd as the holder of EPC602 drilled six holes in the southern part of the area, all of 
which targeted the deeper Moranbah Measures. The potential of the Rangal and Fort Cooper Measures 
was not investigated although coal was intersected at very shallow depths in one of these holes.  These 
holes were south of the Isaac plains project area. 

MGC Resources Australia Pty Ltd conducted 2D dynamite seismic surveys across the area, and followed 
this up with some gas/oil exploration holes.  Moranbah 1S was completed in November 1993 to a depth 
of 636 metres.  This hole is not within the Isaac Plains Project area, but was spudded in the Fort Cooper 
Measures some 1.5 km south west of the Project area. 

Aquila Coal Pty Ltd drilled 26 holes in EPC755 between September 2002 and April 2003.  None of these holes 
were in the Isaac Plains Project area.  In 2003 five (5) chip drill holes were completed in EPC755 by Nebo 
Central Coal Pty Ltd, the holder of EPC667 immediately north of EPC755.  These indicated that there was a 
coalescing of the Leichhardt and Leichhardt Lower working section (LHL) split and the main Leichhardt seam in 
EPC755.  Two of these holes (BC095 and 096) were in the Isaac Plains Project area. 
 
From April 2004 to September 2004, BCC drilled some three hundred and sixteen (316) drill holes in EPC755 
with 298 within the Isaac Plains Project area.  These included rotary chip drilling, 100mm core drilling, 
continuous 62mm diamond coring, and LOX reverse circulation drilling using modern coal exploration drill rigs 
from various contractors (Depco Drilling Pty Ltd, Phoenix Drilling Pty Ltd, and IESA Pty Ltd).  Some 23,000 
metres of drilling was completed with 301 metres of 100mm coring and 281 metres of 62mm coring for later 
geotechnical evaluation.  The drill program initially consisted of chip holes to determine the lateral extent of the 
potential resource and some initial coring to test for coal quality.   
 
Following the initial program, a decision was made to close the drill spacing to 250 metre between chip holes 
and 500m between cored holes.  At the completion of this resource program, there was a short program to drill 
test the line of oxidation (LOX).  This involved drilling shallow normally dry holes close to the zone where the 
target coal seam was oxidized or weathered.  These lines were spaced between the 250 m lines (at 
approximately 125 m), and holes were also drilled along the existing drill lines.   
 
3.2 RESERVES AND MINE LIFE 
 
Resource modelling based on the exploration program has estimated resources in the Isaac Plains Deposit area 
to be 18 Mt, based on a strip ratio of 15 (bcm/t).   The coal is suitable for coking and thermal coal. 
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3.3 MINING OPERATIONS 
 
The Mine will be developed as an open cut coal mine producing thermal and coking coal.  The coal will be 
crushed, sized and washed on site, before being railed to Dalrymple Bay Coal Terminal for export.  Construction 
of the mine is anticipated in November 2005 with export of coal during mid 2006.  Approximately 1.6 Mtpa of 
coal will be exported from the site. 
 
The coal mining resources within the proposed mining lease are estimated at 18 Mt to a strip ratio of up to 15:1 
(bcm/t).  It is envisaged that mining will be undertaken at a rate of 1.9 Mtpa.  Major components of the Mine 
are shown in the conceptual mine layout Figure 3-1 and include: 

Three open cut pits; 

Coal handling and preparation plant (CHPP) area including crushing facility, coal stockpile pad and 
temporary reject stockpiles; 

A Mine Infrastructure Area which includes office buildings, workshops, controlled access gate and 
sewage treatment plant; 

Water management structures; and 

Rail loop. 

 
The resource consists of dipping coal seams from a depth of 10-15 m in the west to 50-70 m in the east.  The 
shallow depth of the deposit makes it suitable for truck, excavator and dozer operations.  Separate pre-strip 
operations will be undertaken in each of the three pits at any one time.  
 
Overburden will require drilling and blasting prior to removal by excavator.   
 
The coal will require washing in the CHPP for ash and variability in coal quality across the deposit.  The CHPP 
will not require a tailings dam as the thickener underflow will be dewatered in belt press filters which squeeze 
extra water from the tailings for immediate re-use in the plant. Under this process the tailings are dewatered to 
around 70% solids (30% moisture) and will be disposed with the other rejects (coarse & fines) without the need 
for pumping to a tailings dam. 
 
The pit layout is dominated by the need to maintain flows through Smoky Creek.  Both Smoky Creek and the 
Unnamed Watercourse will be protected by flood levees during mining (approximately 2 metres in height).  The 
Mine is designed on the basis of central ramps. 
 
The mine will operate on a continuous basis of 24 hours/day for 364 days/year. 
 
At an annual extraction rate of 1.9 Mtpa, the mine life is estimated as 9 years.  Coal will be extracted from three 
separate pits referred to as Pit A, Pit B and Pit C, as illustrated in Figure 3-1.  Coal will be extracted using 
conventional open-cut mining techniques, using excavators and trucks.  Highwall mining will also occur upon 
completion of the economic removal of coal using conventional truck and shovel method.   
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Isaac Plains Project
Bowen Central Coal Management Pty Ltd

Conceptual Mine Site Layout Year 9
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Stages of development are summarised in Table 3-1 below. 
 
Table 3-1 Mine Development Schedule  
 

Infrastructure  Yr 0-1 Yr 1-5 Yr 5-9 

Pit A    

1. Clear, strip to stockpile topsoil for Pit A    

2. Boxcut Pit A    

3. Mine Pit A and haul to run of mine for processing in a coal handling and preparation plant    

4. Continue to progressively clear, strip and stockpile topsoil for Pit A, 3-4 years in advance of 
mining 

   

5. Progressive in-pit disposal and rehabilitation of overburden material    

6. Progressively mine Pit A and transport coal to ROM and CHPP    

7. Continue steps 4 to 6 until target strip ratio is reached    

8. Highwall mining    

9. Commence final rehabilitation areas    

    

Pit B & C    

10. Clear, strip to stockpile topsoil     

11. Boxcut     

12. Mine and haul to run of mine for processing in a coal handling and preparation plant    

13. Continue to progressively clear, strip and stockpile topsoil, 3-4 years in advance of mining    

14. Progressive in-pit disposal and rehabilitation of overburden material    

15. Progressively mine and transport coal to ROM and CHPP    

16. Continue steps 4 to 6 until target strip ratio is reached    

17. Highwall mining    

18. Commence final rehabilitation areas    

 
3.4 COAL PROCESSING AND HANDLING ACTIVITIES 
 
The coal handling and preparation plant (CHPP) to be used for the Isaac Plains Project will not require a tailings 
dam. 
 
Normally, the thickener underflow (30% solids) would be pumped to a tailings dam where settling occurs and 
the decant water is pumped back to tanks for use in the plant. Under the proposed process the thickener 
underflow will be further dewatered in belt press filters which squeeze extra water from the tailings for 
immediate re-use in the plant. Under this process the tailings are dewatered to around 70% solids (30% 
moisture) and can be disposed with the other reject (coarse & fines) without the need for pumping to a tailings 
dam. Also as water is scarce, the proposed process avoids water loss via evaporation in the tailings dam. 
Further details of the CHPP are provided below: 

1. Run of mine coal receival rate at nominally <1000 mm onto a ROM stockpile area; 

2. Loading by Front End Loader (FEL) into small hopper; 

3. Plant feed rate nominally 500 t/h (ar); 

4. Triple roll crusher to crush the ROM coal to pass nominally 50 mm; 

5. Washing of the + 1.4 mm fraction in a primary dense medium cyclone (cut-point density 1.35); 

6. Sizing of the primary DMC clean fraction at 16 mm, with -16 mm to coking product, +16 mm to 
secondary product; 
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7. Washing of the primary DMC reject fraction in a secondary dense medium cyclone (cut-point density 
1.60); 

8. Washing of the -1.4+0.25 mm raw coal in a teetered bed separator circuit to produce a coking product; 

9. Washing of the -0.25 mm raw coal in a flotation circuit to produce a coking product; 

10. The plant will operate in the above mode 50% of the time. For remaining 50% of time, operation will be 
single product mode to produce a pulverised coal injection (PCI) product only; 

11. Dewatering of tailings in a thickener; 

12. Further dewatering of thickened tailings (underflow from thickener-normally 35% solids) in belt press 
filters to recover maximum water and limit the amount of fresh make-up water required. Dewatered 
tailings will be at 70% solids; 

13. Conveying of the rejects to a stockpile from where it will be removed by front end loader and truck; and 

14. Conveying of the coking and secondary products separately to stacking conveyors, to stockpile into 
separate product stockpiles. 

 
Dewatered tailings will be disposed with coal rejects within in-pit spoil disposal areas. 
 
3.5 INFRASTRUCTURE 
 
The Coal Handling and Preparation Plan (CHPP) area contains the ROM area and coal handling facilities, rail loop 
and load-out and stockpile pads.  The Mine Infrastructure Area (MIA) contains the mine offices, workshops and 
carparks (refer Conceptual Mine Layouts, Figure 3-1).  Other ancillary infrastructure requirements include 
communication facilities, water truck fill station, sewage treatment plant, water management dams, fuel and 
lubricant facility, hardstand and laydown areas. 
 
Power to the site will be via the Ergon Energy network.  Three existing power lines are located within an 
easement on the western boundary of the mining lease area.  Ergon Energy is currently investigating the design 
for the provision of power supply to the mining lease. 
 
3.6 TRANSPORT ACTIVITIES 
 
3.6.1 Road 
 
The main access to the Mine will be from the Peak Downs Highway to the south.  The access road will run along 
the western side of the boxcut and active pits within the proposed mining lease (refer Figure 3-1).   
 
3.6.2 Rail 
 
Coal will be reclaimed from the product stockpiles using in-ground feeders to the train loading bin on the rail 
loop (refer Figure 3-1) for railing to Dalrymple Bay, south of Mackay via the Goonyella to Hay Point rail line. 
Train movements are estimated at 1 movement every second day.  
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3.7 ENVIRONMENTALLY RELEVANT ACTIVITIES 
 
Based on the activities proposed for the Isaac Plains Project, non-mining environmentally relevant activities 
(ERA’s) that may be triggered are summarised in Table 3-1 below. 
 
Table 3-2 Non-mining Environmentally Relevant Activities 
 

ERA Description Level   Annual Fee 

7(b) Chemical storage – 1,000 m3 or more 1   $1,740 

11(b) Petroleum product storage – 500,000 L or more 1   $1,740 

15(b) Sewage treatment works – less than 1500 equivalent 
persons 

1   $1,500 

28 Motor vehicle workshop 1   $500 

62 Concrete batching 1 $650 

84(b) Regulated waste storage 1   $2,000 

 
Extraction of rock or other material and screening for the purpose of infrastructure construction at Isaac Plains 
(eg roads, dams etc) will be undertaken within the proposed mining lease.  If required, additional material will 
be imported from an external source that is appropriately licensed under the Environmental Protection Act 1994.  
Extraction of rock or other material and screening under a mining tenement or an authority, lease or licence 
does not constitute an ERA, providing it is not exported from the site for sale, which will not be the case for the 
Isaac Plains Project. 
 
The majority of material required for construction of infrastructure will be sourced on-site through a balanced 
cut and fill.   
 
4 GENERAL 
 
BCC have the necessary financial resources and capabilities to construct, operate and successfully rehabilitate 
the Isaac Plains project on completion of mining.  BCC will provide a financial assurance in the amount and form 
required by the EPA, which will be determined through the Plan of Operations process, prior to commencement 
of the activity. 
 
BCC is also committed to appropriate maintenance of plant and equipment necessary to support compliance with 
this EMOS and conditions of Environmental Authority (EA).  Monitoring will be undertaken in accordance with 
relevant standards with records kept for a minimum of five years.  Pertinent records will be made available to 
the EPA, upon request.  
 
All flammable and combustible liquids will be appropriately stored and handled in accordance with AS1940 The 
Storage and Handling of Flammable and Combustible Liquids 1993. 
 

4.1 PROPOSED EA CONDITIONS 
 

(A1-1) Provide a financial assurance in the amount and form required by the administering authority prior to the commencement of 
activities proposed under this environmental authority. 
 

(A1-2) The financial assurance is to remain in force until the administering authority is satisfied that no claim on the assurance is 
likely. 
 

(A2-1) The environmental authority holder must ensure: 
- that all measures, plant and equipment necessary to ensure compliance with the conditions of this environmental 

authority are installed; and 
- that such measures, plant and equipment are maintained in a proper condition; and 
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- that such measures, plant and equipment are operated in a proper manner. 
 

(A3-1) Record, compile and keep for a minimum of five years all monitoring results required by this environmental authority and make 
available for inspection all or any of these records upon request by the administering authority.  
 

(A3-2)  
 

Where monitoring is a requirement of this environmental authority, ensure that a competent person(s) conducts all monitoring. 
 

(A4-1) Spillage of all flammable and combustible liquids must be contained within an on-site containment system and controlled in a 
manner that prevents environmental harm (other than trivial harm) and maintained in accordance with Section 5.9 of AS 1940 
Storage and Handling of Flammable and Combustible Liquids of 1993. 
 

(A5-1) Words and phrases used throughout this EA are defined in Definitions. Where a definition for a term used in this EA is sought 
and the term is not defined within this EA, the definitions in the Environmental Protection Act 1994, its Regulations and 
Environmental Protection Policies must be used. 
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5 AIR 
 
5.1 ENVIRONMENTAL VALUES 
 
The Isaac Plains site is located in a rural area with existing coal mining to the north (including the Burton Coal 
Mine CHPP, load out and rail loop), methane gas extraction (CH4) to the west and the Peak Downs Highway to 
the south.  The Kerlong Range (approx 500 m AHD) and foot-slopes generally provides shielding to the east.  
Exploration is currently occurring on several EPCs in the area and several mining leases are also proposed in 
these areas. 
 
The principal sources of dust include traffic on the various local gravel roads including the Burton Mine 
Emergency Access gravel road (regularly used for local access in the area), coal trains, general farming traffic 
(tractors, trucks, light 4WDs), cattle and fire burn-offs (ash).  Existing air pollution is mostly confined to dust 
generating activities with the principal pollutants being total suspended particulates (TSP) and respirable 
particulates less than 10 microns in diameter (PM10).   
 
The primary emissions associated with the proposed mine are also TSP and PM10.  Coal dust has varying impacts 
based on particle size.  Health impacts arise primarily from small respirable particulates while the larger 
particulates can settle from the air to form deposited residue potentially causing a non-health related impact. 
 
The nearest sensitive receptors to the proposed mine are three homesteads, 
The location of the homesteads with respect to the proposed mine and other notable areas is provided in Table 
5-1 below.   
 
Table 5-1 Nearest Sensitive Receivers 
 

Distance (km) From Source and Direction 

Receiver 
Isaac Plains Coal 
Mine Footprint Moranbah  Goonyella-Hay 

Point Railway Line 
Peak Downs 
Highway 

Residence 3 NE 12 NE 1 km S 4.8 NW 

Homestead 1.8 SE 12 E 7 km S 0.25 NW 

Homestead 3.5 SW 5 E 8 km S 5.5 NW 

Moranbah Township is approximately 7 km to the SW of the Isaac Plains site. 
 
Baseline air quality measurements were undertaken at the Homestead by ASK Consulting Engineers, 
over a seven day period from 14th October to 21st October 2004, as summarised in Table 5-2.  Measurements 
were obtained using an Osirus real-time dust monitor to record ambient dust concentrations. 
 
Table 5-2 Baseline Air Quality Monitoring 
 

Ambient Concentration ( g/m3) Location 

Total Particulates PM10 PM2.5 

Homestead 13 6 2 

 
The monitoring was undertaken following a rain event resulting in extremely low dust levels, which is not typical 
of conditions in the area for the majority of the year. 

RTI D
L R

ELE
ASE - E

HP
sch4p3( 3) Prejudice the protection of an individuals right to privacy

sch4p3( 3) Prejudice the protection of an individuals right to privacy

sch4p3( 3) Prejudice the protection of an individuals right to privacy

sch4p3( 3) Prejudice the protection of an individuals right to privacy

sch4p3( 3) Prejudice the protection of an individuals right to privacy

sch4p3( 3) Prejudice the protection of an individuals right to privacy

13-132  DL DOCUMENTS Page 260 of 351



Environmental Management Overview Strategy    

P:\Projects\Bowen Central Coal\BCC401 Isaac Plains Project\EMOS\Final\Version 2.0\M+ 20051105 BCC401 Isaac Plains EMOS V2.doc Page 13 

 
The Environmental Protection Policy (Air) 1997 (EPP (Air)) defines an unreasonable release of a contaminant to 
the air environment as the release of odours, dust, smoke or other atmospheric contaminants that- 
 

a) causes unlawful environmental harm; and 

b) is unreasonable having regard to the following matters- 

(i) its characteristics; 

(ii) its intrusiveness; 

(iii) other releases of contaminants at the place affected by the release; 

(iv) where the effects of the release of the contaminant can be noticed; 

(v) the order in which the person releasing the contaminant started to carry out the activity from 
which the release is made and persons affected by the release started to carry out other 
activities that may be affected by the release of the contaminant. 

 
Schedule 1 of the EPP (Air) nominates relevant air quality indicators and goals. Relevant air quality indicators for 
the proposed operation are as the follows: 
 

Total suspended particulate 90 g/m3 averaged over a year; and 

PM10 150 g/m3 averaged over 24 hours, and 50 g/m3 averaged over a year. 

 
5.2 POTENTIAL IMPACTS 
 
5.2.1 Dust 
 
The main source of nuisance on air quality from the proposed mine is dust from the following activities: 
 

clearing vegetation and removal of topsoil; 

drilling and blasting overburden; 

removing and relocating overburden; 

coal crushing, stockpiling and loading; and 

gas emissions from mobile plant exhaust. 

 
In addition to these activities, dust generation will occur through wind erosion of stockpiles and areas of bare 
soil.  Vehicle generated dust is also partially wind dependent.  The major pollutants are particulates and the 
main categories of particulates are TSP and PM10 as previously described.  Emissions from internal combustion 
engines are significant in determining the greenhouse gas emissions but contribute only a small fraction of the 
particulate load. 
 
Potential impacts on air quality were assessed using ‘Ausplume’; an air quality Gaussian dispersion model 
recognised and accepted by Australian regulatory agencies including the Queensland EPA.  The following data 
was used for the model. 
 

Ausplume meteorological data file for Emerald, obtained from Queensland EPA. Winds are generally 
from the east; 

Emission factors were calculated using Table 1 ‘Emission factor equations and default emission factors 
for various operations at coal mines’, from Australian National Pollutant Inventory (NPI) Emission 
Estimation Technique Manual for Mining Version 2.3, dated 5/12/2001; 

Total mine throughput of 1.9 Mt/annum run of mine; 

Stockpiles, equipment locations, and haul truck routes, determined from the 1, 5 and 9 year 
conceptual layouts; 
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Background levels from the monitoring campaign (refer Table 5-2; NB - results from the monitoring 
campaign followed a rainfall event, which occurs infrequently in the area); and 

Control efficiency levels of 0% are assumed for all sources (i.e. excluding the proposed dust control 
measures such as watering stockpiles and haul routes) to represent a worst case scenario. 

A summary of the Ausplume modelling results at the sensitive receptors is provided in Table 5-3. 
 
Table 5-3 Calculated Dust Concentration (in g/m3) at Noise Sensitive Places 
 

Receptor PM1024hour av. PM101 year av. TSP1 year av. 

Homestead 76 10 26 

Homestead 56 8 19 

Homestead 93 14 39 

Criteria (EPP (Air)) 150 50 90 

 
The Ausplume modelling demonstrates that dust emissions from the proposed mine will satisfy the dust criteria 
at all sensitive places for a worst case scenario of no dust control measures and low background levels 
(following rainfall). 
 
Despite modelling predictions that dust generated from the proposed mine is not likely to exceed dust criteria at 
the nearest sensitive places, the following dust control measures are recommended, in accordance with best 
practice industry standards: 
 

All overburden stockpiles will be revegetated as quickly as practically possible to minimise dust 
emissions. 

Haul roads and other dust generating work areas will be watered by water trucks to minimise dust 
generation. 

All earth moving equipment will have the appropriate exhaust systems to minimise diesel particulate 
emissions. 

It is recommended that a dust deposition-monitoring program be carried out at all three residences 
prior to operations and for a minimum period of 12 months following commencement of operations. 

 
While the proposed mine will be a source of dust, it is well separated from the nearest sensitive places by more 
than 1.8 km. 
 
5.2.2 Smoke 
 
Smoke may be generated occasionally by burning cleared vegetation or spontaneous combustion generated 
from stockpiled coal or reject although the Leichhardt Seam coals are generally not prone to spontaneous 
combustion. 
 
5.2.3 Greenhouse Gas 
 
Greenhouse gas emissions from the operation of the mine are predominantly from electricity and diesel use.  
Some methane emissions may occur from the coal seam at very low concentrations given the shallow depth of 
coal.  Greenhouse gas emission as estimated at approximately 40,000 – 45,000 tonnes of CO2 equivalent gas 
per year.  Oxides of carbon, nitrogen and sulphur would also be emitted in vehicular emissions however these 
emissions are minor in comparison. The concentration of methane is not likely to exceed 1%, and consequently 
is not considered to have an adverse effect on air quality.   
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5.3 ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES 
 

ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES - AIR 

Environmental Value Existing ambient air, with some elevated particulate concentrations during dry periods from fire, and 
surrounding grazing lands and mining, at sensitive receptors (local residences). 

Environmental 
Protection Objective 

Maintain ambient air quality levels and ensure sensitive receptors are not adversely affected.  

Performance 
Indicators/Criteria 

Monitoring undertaken in response to complaints to show deposition of dust does not exceed 120 mg/m2/day 
and, averaged over one month at the lease boundary.  Monitoring must also be undertaken in response to 
complaints to show concentrations of suspended particulate matter (PM10) do not exceed 150 g/m3 over a 
24 hour averaging time, at a the lease boundary monitoring points 

Dust to be measured in accordance with AS3580 Method for Sampling and Analysis of Ambient Air. 

Control Strategies Water haul roads and other unsealed roads with high traffic loads. 

Provide dust suppression sprays at locations in coal handling facilities that produce excessive dust (e.g., 
crusher, conveyor transfer points). 

Avoid burning cleared vegetation when wind will be blowing towards sensitive receptors.  

Avoid topsoil stripping and replacement on days with wind speed is sufficient to carry visible dust beyond the 
mine lease boundary. 

Investigate any dust complaint expeditiously and respond to complainant. 

Use fuel and electricity as efficiently as possible and require contractors to conduct preventative maintenance 
on equipment and engines to reduce excessive greenhouse gas emissions. 

Any spontaneous combustion on the lease will be extinguished, and all exposed coal faces in the final voids 
are covered to minimise its occurrence. 

While controlled burning is an efficient and essential means of removing organic debris from mining areas, it 
will be undertaken only in periods when wind conditions will not produce detrimental effects on local 
homesteads. However, the number and duration of burn-off periods will be limited so that high levels of 
particulate concentration will only be short term. 

Commitment 1 Dust monitoring will be undertaken on a monthly basis for the first 12 month period after the 
commencement date of the environmental authority and thereafter at the monitoring locations and 
frequency detailed in the Plan of Operations. 

Commitment 2 

 

BCC will respond to complaints within 72 hours.  Where monitoring is required to verify a complaint or as 
directed by the administering authority, it will involve  dust deposition and/or particulate monitoring and 
comparison against the licence limits of 120 mg/m2/day (averaged over one month) and 150 g/m3 (over a 
24 hour averaging time) respectively at the complainants residence. 

Commitment 3 Dust mitigation measures will be detailed in the Plan of Operations.  

Commitment 4 

 

Burning of waste vegetation from land clearing activities will not be undertaken without the appropriate 
permit. Neighbours will be notified at least 24 hours prior to burning of vegetation and no burning will take 
place if the average forecast wind speed is greater than 10 knots. 

Commitment 5 Energy use and greenhouse gas emissions will be monitored and minimisation strategies detailed. 
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5.4 PROPOSED EA CONDITIONS 
 

(B1-1) Subject to Conditions (B1-2) and (B1-3) the release of dust or particulate matter or both resulting from the mining activity must 
not cause an environmental nuisance, at any sensitive or commercial place. 

(B1-2) When requested by the administering authority, dust and particulate monitoring must be undertaken within a reasonable and 
practicable timeframe nominated by the administering authority to investigate any complaint (which is neither frivolous nor 
vexatious nor based on mistaken belief in the opinion of the authorised officer) of environmental nuisance at any sensitive or 
commercial place, and the results must be notified within 14 days to the administering authority following completion of 
monitoring. 

(B1-3) If the environmental authority holder can provide evidence through monitoring that the following limits are not being exceeded 
then the holder is not in breach of (B1-1): 

a) Dust deposition of 120 milligrams per square metre per day, averaged over one month, when monitored in accordance with 
AS 3580.10.1 Methods for sampling and analysis of ambient air - Determination of particulates - Deposited matter - 
Gravimetric method of 1991; and 

b) A concentration of particulate matter with an aerodynamic diameter of less than 10 micrometre ( m) (PM10) suspended in 
the atmosphere of 150 micrograms per cubic metre over a 24 hour averaging time, at a sensitive or commercial place 
downwind of the operational land, when monitored in accordance with: 

Any alternative method of sampling PM10, which may be permitted by the ‘Air Quality Sampling Manual’ as published 
from time to time by the administering authority. 

(B1-4)  If monitoring indicates exceedence of the relevant limits in Condition (B1-3), then the environmental authority holder must: 

a) address the complaint including the use of appropriate dispute resolution if required; or 

b) immediately implement dust abatement measures so that emissions of dust from the activity do not result in further 
environmental nuisance. 
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6 WATER 
 
6.1 ENVIRONMENTAL VALUES 

6.1.1 Surface Water 
Two waterways traverse the Isaac Plains site, including Smoky Creek and an Unnamed Watercourse.  Both 
waterways feed into the Isaac River, approximately 5 km to the southwest of the mine.  The location of 
waterways with respect to the mine is illustrated in Figure 6-1. 
 
The Isaac River, Smoky Creek and the Unnamed Watercourse are ephemeral. 
 
The catchment of the Isaac River upstream of the subject site comprises mainly scattered to medium dense 
bushland, grazing land and the township of Moranbah, approximately 8km from the site. Several coal mines 
already exist in this catchment, including Moranbah North, Goonyella, Riverside, and North Goonyella. 
 
The environmental values of the Isaac River and local creeks immediately downstream of the site, in accordance 
with Section 7 of the Environmental Protection (Water) Policy 1997, include biological integrity of a 
modified aquatic ecosystem and agricultural use.  
 
The relevant water quality Guidelines for protection of environmental values include: 

ANZECC (2000) water quality guidelines for irrigation and general water usage;  

ANZECC (2000) water quality guidelines for livestock drinking water quality; and 

ANZECC (2000) water quality guidelines for Aquatic ecosystems. 

 
No baseline water quality monitoring data is available for Smoky Creek or the Unnamed Watercourse. 
 
Regional water quality can be described by water quality data for Phillips Creek (joins the Isaac River 
approximately 85 km downstream) and Devlin Creek (joins the Isaac River approximately 120 km downstream), 
which have similar characteristics and size as Smoky Creek and the Unnamed Watercourse.  A review of the 
water quality data indicates the following points: 

The concentrations of total suspended solids (TSS) are moderately high (median range of 46 – 64 
mg/L); 

Total dissolved solids (TDS) are typically low with median concentrations ranging from 94 - 244mg/L for 
the local creeks; 

pH is neutral, with pH varying from 7.2 to 8.1; and 

The major ions are bicarbonate, calcium, chloride, fluoride and sulphate. Chloride levels in particular are 
higher than the ANZECC standards for ecosystem protection while fluoride and calcium levels are low. 
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River water quality for the Isaac River can be described by three stations along the Isaac River, including 
Burton Gorge (approx 72 km upstream of site), Goonyella (approx 32 km upstream of site) and Deverill (approx 
30 km downstream of site). The data from these stations highlights the following points: 

Conductivity decreases from Goonyella (566 S/cm) to Deverill (235 S/cm) and are suitable for 
irrigation (ANZECC standard for irrigation is 1300 S/cm and stock watering 2000 S/cm).  Background 
conductivity at Goonyella exceeds the ANZECC criteria for ecosystem protection (350 S/cm); 

pH is within the ANZECC range for ecosystem protection (6.5 – 7.5); 

All metals, ions and anions are within the ANZECC criteria, with the exception of chloride (30 - 153 
mg/L), which exceeds the ANZECC ecosystem protection standard (0.02 mg/L) but is suitable for 
irrigation (175 mg/L); 

There is insufficient data available to make any conclusions regarding nutrients; 

TSS is high, but decreases in a downstream direction from Burton Gorge (230mg/L) to Goonyella 
(170mg/L) and then to Deverill (127 mg/L); and 

Receiving waters have a moderate hardness (70 to 78mg/L) but are suitable for irrigation.  
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6.1.2 Groundwater 
 
The Isaac Plains project area is located within the Highlands Subartesian Area (DNRM, 2000).  Overall 
groundwater movement is from the east to west, correlating broadly with topographic fall of the regional terrain.  
Groundwater in the vicinity of the proposed open cut pits is typically intercepted within 30m below ground 
surface in Permian sandstone/siltstone units; between approximately 40m and 125m below ground surface in 
the Leichhardt Coal Seam; and typically beneath the coal seam within Permian lithic sandstone units.  Water 
levels within bores installed within and below the coal seam typically rise to within approximately 30m of the 
ground surface. 
 
A total of eleven regional landholder groundwater bores have been identified within a radius of 10km of the 
proposed open cut pit.  A summary of the type of groundwater use and source is provided in Table 6-1 below. 
Eight of the eleven identified bores are not in use or have been destroyed.  Two bores are equipped with 
submersible pumps, and one bore is used by the Department of Natural Resources and Mines (DNRM) for 
monitoring purposes.   
 
Table 6-1 Summary of Groundwater Use and Source  
 

Use No. of 
bores 

Alluvial 
Source 

Basalt  
Source 

Permian 
Source 

Unknown Source (alluvial, basalt 
or Permian) 

Domestic Water 2 2 - - - 

Industrial 2 - - 2 - 

Stock Water - - - - - 

Monitoring 1 - - 1 - 

Fire Control 1 - - - 1 

Unused 5 - - - 5 

Total 11 2 - 3 6 

 
The spatial occurrence of groundwater throughout the Moranbah region is sporadic.  Consequently, groundwater 
is not extensively used throughout the region.   
 
The permeability of selected aquifers was determined through slug testing.  A summary of the results is 
provided in Table 6-2 below. 
 
Table 6-2 Results of Hydraulic Testing and Analysis 
 

SWL K 
Site Bore Aquifer (mbGL) (m/day) Analysis Method 

AC6 Permian sandstone/siltstone 27.69 0.0001 Bouwer and Rice Slug Test (1976) 
6 

C6 Leichhardt Coal Seam 27.70 0.01 Bouwer and Rice Slug Test (1976) 

3 BC3 Permian lithic sandstone 13.38 0.009 Bouwer and Rice Slug Test (1976) 

Note:  SWL = Static Water Level (meters below ground level) 
 K = hydraulic conductivity (permeability) 

 
Existing groundwater quality does not meet the ANZECC stockwater guidelines, long-term irrigation guidelines 
and aquatic ecosystems guidelines.  The median values for electrical conductivity, pH, and total dissolved solids 
are in excess of all guidelines, severely limiting the use of groundwater for most purposes.  No reduction in 
aquifer water quality is expected during the mining operation.  A summary of groundwater quality monitoring 
undertaken as part of the Environmental Assessment study is provided in Table 6-3 below. 
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Table 6-3 Groundwater Quality from Existing Bores  
 

Electrical Conductivity Total Dissolved Solids Oxidation/Reduction 
Potential Temperature 

Bore ID 

(mS/cm) (ppK) 

pH 

(mV) (oC) 

Permian sandstone/siltstone aquifer 

AC1 16.370 8.643 8.56 -59 28.0 

AC4 14.220 7.439 8.48 -13 27.1 

AC6 23.950 12.550 7.88 -35 31.1 

Leichhardt Coal Seam 

C1 8.081 4.071 8.56 -41 23.8 

C3 6.675 3.318 8.55 -22 28.5 

C4 13.120 6.840 7.89 -25 27.0 

C6 21.680 11.690 7.25 -101 31.8 

Permian lithic sandstone aquifer 

BC2 24.110 13.270 8.25 -7 28.9 

BC3 8.253 4.154 8.40 -43 29.3 

BC5 28.880 16.750 8.22 -16 29.1 

 
6.2 POTENTIAL IMPACTS 

6.2.1 Surface Water 

6.2.1.1 Mine Water System 
There will be a number of potential sources of contamination which may impact on local water quality at the 
Isaac Plains Mine.  These are listed in Table 6-4. 

 
Table 6-4 Potential Water Contamination Sources 
 

Sources Potential Contaminants 

Overburden dump and coal stockpile Runoff containing suspended solids and dissolved salts. 

Pit Suspended solids and dissolved salts 

Infrastructure Petroleum hydrocarbons, detergents, degreasers suspended solids 

Sewage treatment plant Coliform bacteria and nutrients 

 
The mine water management system has been designed based on three water components including:  

Clean Water: A network of clean water diversion drains and levees prevents clean water from entering 
the project area; 

Mine Water: All inflows to the pits, and runoff from areas where surface flow may carry high levels of 
dissolved solids, is contained on site in two large release dams. Infrequent controlled releases will be 
necessary to maintain mine workability after very heavy rainfall.  Discharges may be made from these 
dams under strict conditions that protect downstream water quality. 

Sediment Management System: Sediment dams control areas of the development which may generate 
surface runoff with high levels of suspended solids. Additionally, progressive rehabilitation of mine spoil 
is designed to reduce sediment loads back to natural levels in the shortest possible time. 

Conceptual water management plans have been developed for the mine based on the 1, 5 and 9 year mine 
layouts and illustrated in  Figure 6-2, Figure 6-3, and Figure 6-4 
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Note: Location of W2, SG1, W4 and SG2 should be located
outside the initial mixing zone, a minimum of 200m from final
location of the release point.  Location of final release point will
be subject to detailed design.
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Bowen Central Coal Management Pty Ltd

Conceptual Water Management Plan Year 5Drainage
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Isaac Plains Project
Bowen Central Coal Management Pty Ltd

Conceptual Water Management Plan Year 9Drainage
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outside the initial mixing zone, a minimum of 200m from final
location of the release point.  Location of final release point will
be subject to detailed design.
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Mine water will be reused to meet site water demands to both conserve water and to provide a source for the 
scarce resource in the area.  However, water balance modelling shows that recycling of mine water alone is not 
sufficiently consistent to meet the 540 ML annual demand. Water balance modelling indicates that shortfalls in 
meeting demand are likely in most years. 
 
BCC has entered into an agreement with Sunwater to supply up to 540 ML per annum from Eungella Dam from 
1 November 2005.  The Sunwater supply will therefore make up shortfalls from water reuse.  
 
In order to protect downstream water quality, controlled releases will only occur when existing flows in the creek 
or watercourse are large enough to enable a minimum acceptable dilution ratio to satisfy the criteria that 
discharges should result in less than a 10 % increase in background water quality. This ensures that salts, 
sediments and other contaminates contained in mine water can be accommodated by the natural hydrological 
system, by diluting these to levels that do not cause environmental harm.  
 
The water management system for the project has been designed to maintain water quality within the creeks 
downstream of the mine within 10% of the background concentrations.  To achieve this, the following measures 
are implemented: 

water from the mine water catchment is released at a controlled rate during flow events to the creeks to 
ensure that the pH and electrical conductivity of the water downstream of the mixing zone is not 
increased by more than 10% above background levels; 
stormwater run-off from all disturbed areas will be contained within the sediment dams or mine water 
storage dams for a sufficient period of time to allow sediments to settle prior to release to the 
environment; 
the chemical characteristics of the overburden mean that there is a limited risk of low pH water being 
discharged from the spoil emplacements and pH will be maintained within the range of 6.5 – 7.5; 
oil/water separators on the workshop dam, bunding of fuel storage and workshop areas will ensure that 
no visible oils and grease are present in the discharge. 

 
A design dilution ratio was calculated to estimate the potential for releases from RD1 and RD2 to Smoky Creek 
and the Unnamed watercourse respectively (Table 6-5).  Pit water inflows comprise direct rainfall, inflows from 
aquifers above the coal seam and inflows from the coal seams.  The estimated conductivity of the mine water 
was based on a weighted average of the TDS concentrations and flow volumes for groundwater inflows to the 
pits, direct rainfall over the pit and run-off and from the coal stockpiles and spoil emplacements.  The estimated 
in pit conductivity is similar to values observed at operation mines in the area. 
 
Table 6-5 Calculation of Dilution Ratio 
 

 Conductivity ( S/cm) 

Background Level (Isaac River) 511 

Estimated pit water conductivity (from groundwater quality data) 7788 

Target Conductivity (10% above background) 562 

Thus 511Q1 + 7788Q2 = 562Q3  

After solving for Q2:Q1,   

Dilution Ratio    140:1 

 
A water management system will be implemented that consists of: 

preventing clean water from entering the project area via a system of diversion drains and levees; 

reducing runoff from spoil emplacements by shaping and progressive rehabilitation using a system that 
encourages internal pondage and drainage; 

redirecting run-off from areas that involve soil disturbance into sedimentation dams located at the lower 
end of the catchment of disturbed areas.  Sediment dams are to be designed in accordance with the 
Institute of Engineers Queensland Division Soil Erosion Guidelines for Queensland Construction Sites 
(1996); 
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containing run-off from the coal handling and preparation plant area, haul roads, and un-rehabilitated 
areas; 

bunding the mine infrastructure area to prevent external flows entering the area, capturing and 
directing run-off from within the area to a dam, using the water collected in the dam for washdown, and 
containing and treating washdown waters via an oil/water separator.  All hydrocarbon and petroleum 
products shall be bunded in accordance with AS1940 Storage and Handling of Flammable and 
Combustible Liquids; 

appropriately treating on-site sewerage via a package treatment plant/septic tanks/land irrigation 
system; 

re-using water from the water management system to meet on-site demands, thereby reducing the 
need for discharging the water; 

controlling the (infrequent) discharges of mine water to Smoky Creek and the unnamed watercourse 
under high flow conditions, with sufficient dilution (minimum 140:1) to avoid adverse environmental 
impacts; and 

designing the mine water management system (in the rare and unexpected event of flood failure) to 
overflow to the pit, rather than to the natural drainage system. 

 
All dams are designed to provide full containment of storm events up to the 24 hour 1 in 10 year event from 
their respective catchments. Note that almost all mine water will be recycled rather than discharged. Controlled 
mine water discharges will only occur during a limited number of high flow events. 
 
Because mining will be via truck and shovel method, boxcut spoil and internal spoil areas can be reshaped 
during placement.  Runoff from the external boxcut slope will drain externally with the spoil dumps to be shaped 
to encourage internal ponding. External runoff from these areas will be controlled by sediment dams designed in 
accordance with the sediment and erosion control guidelines (IEAust 1996) with a typical length to width ratio of 
3:1, combined with storage to contain the 24 hour 1 in 10 year event. This allows sufficient settling time to 
reduce sediment loads to acceptably low levels.  
 
During initial phases of rehabilitation, it is expected that dissolved solids in the runoff may be high.  During this 
period, runoff that has been treated in sediment dams will report to the mine water management system. After 
a sufficient period (nominally four years) to allow revegetation and leaching of salts from the upper soil profiles, 
grab sampling of outflows of sediment dams will be undertaken to confirm that concentrations of salts in the 
runoff are within acceptable levels in receiving waters. When this is verified, outflows from the sediment dams 
will be directed into the natural drainage system and will no longer be part of the mine water management 
system. 
 
Groundwater inflows into active pits will be captured in sumps and pumped to either a pit dewatering dam, or 
directly into a release dam.   
 
The results of the geochemical testing indicates that overburden at Isaac Plains will be non-acid forming, 
however fine coal rejects are considered potential acid forming (PAF).  Coal rejects will be alkali blended (or co-
disposal) with overburden material, which has a high buffering capacity and encapsulated/covered at depth 
within spoil dumps to reduce the risk of ARD.   
 
Overburden has a low to slight salinity and therefore saline conditions or salt release are not expected to be a 
concern for water quality or revegetation.   
 
In conclusion, any mine-derived changes to suspended solids, salinity or pH are not expected to have any 
impact of the use of downstream water for protection of modified aquatic ecosystems or agricultural use. The 
mine water management system for the 1, 5 and 9 year life of mine is shown in Conceptual Water Management 
Plan. 
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6.2.1.2 Water Supply 
The water supply for the Mine site comprises raw water supply and potable water supply.  Raw water supply is 
likely to be made up from two main sources (refer Conceptual Water Management Plans): 
 

1. Preferential recycling of water held in dams (cleanwater diversion) within the Mine water management 
system; 

2. Sunwater water supply pipeline up to 540 ML/annum. 
 

Water supply may also be supplemented from groundwater bores or trucked into site.  Potable water will be met 
by a water supply pipeline or trucking water to site. 
 
6.2.2 Groundwater 

6.2.2.1 Pit Inflow 
 
The impact of open pit mining creates a break in the continuity of any groundwater system when the excavated 
void intersects water bearing aquifers.  Groundwater seeps into the open pit from the various aquifers, adding to 
the water accumulating in the pit from rainfall runoff and seepage from spoil, and is collectively known as pit 
water.  The aquifers are typically of varying thickness and hydraulic conductivity.  Subsequently, some aquifers 
seep more readily and consistently over time into the pit.  The Permian sedimentary unit and the Leichhardt Coal 
Seam are examples of long-term seepage sources into the proposed pits. 
 
The combined aquifers (Permian sandstone/siltstone and Leichhardt Coal Seam) have an average hydraulic 
conductivity range of between 0.001 - 0.026 m/day for the saturated thickness above the base of the pit.  As 
discussed above, the maximum depth of the open pit will be approximately 70m, with a saturated thickness of 
approximately 40m.  The rate of groundwater inflow through the walls of the open pit has been assessed 
analytically using Darcy’s Equation. 
 
Total annual groundwater inflows into all pits for years 1, 5 and 9 of the proposed mine operation are shown in 
Table 6-6.  Calculation of total groundwater inflows per year is based on the following assumptions: 
 

regional water table does not alter appreciably over time; 

initial conditions used are representative of a long term average from field data gathered in 2004; and 

multi-layered aquifers can be represented adequately using block averaged hydraulic properties. 

 
The results, according to the above assumptions, are presented as follows: 

the Permian sandstone/siltstone aquifer above the coal seam and Leichhardt Coal Seam aquifer are 
homogenous in their permeability.  This assumption provides conservatively low estimates of pit water 
inflows that need to be managed at the surface to ensure that environmental discharge criteria are met 
(column A and B). 

the Permian sandstone/siltstone aquifer above the coal seam and Leichhardt Coal Seam are 
heterogeneous in their permeability.  Faulting is observed throughout the Permian units.  Faulted areas 
have been noted to produce significant water volumes.  This assumption provides a higher estimate of 
pit water inflows (column C). 
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Table 6-6 Estimated Groundwater Inflows to Pits A, B and C Combined 
 

Inflow (ML/year) range for homogenous aquifers  Inflow (L/s) range for faulted aquifers* 
Year 

(A) Kaverage = 0.001m/day (B) Kaverage = 0.026m/day  (C) Kaverage =0.05m/day 

1 0 0  0 

5 0.42 14.6  1.2 

9 1.1 27.9  1.8 

Note: Proposed year 1 pit depth (~30m) does not intersect the water table 

* Faulted aquifer K (m/day) is calculated as approximately above that of column A, and represents peak inflows over a typically 
short period of time.  Hence, due to short time periods the values are expressed in L/s.  

 
It is difficult to determine by analytical analysis the influence of faulting within the aquifers.  An estimate of 
0.05m/day has been applied as the bulk hydraulic conductivity for the faulted aquifers.  Peak inflows associated 
with faulting are assumed to occur over a typically short period of time.  Hence, values of peak inflows 
associated with faulted aquifers are represented as L/s. 
 
The estimates of groundwater inflows listed in Table 6-6  based on analytical calculations using Darcy’s Law, 
can be applied when groundwater data are insufficient to perform numerical modeling analyses.  The method 
does not take account of variable aquifer characteristics such as faulting, temporal variations in climate, and 
long-term measurements of precipitation and run-off.   

6.2.2.2 Groundwater Levels 
 
Potential groundwater drawdown around the pit has been assessed using the Dupuit Equation.  The Dupuit 
Equation is an analytical method for analysing steady groundwater flow in an unconfined aquifer.  Within the 
mine pit limit, a near-pit decline in groundwater levels of up to 40m is expected over the 9 year mine life.  
Hydraulic conductivity values and pre-existing regional groundwater contours suggest that the drawdown cone 
will result in a radius of influence of approximately 2km from the pit perimeter.  The assumption of block 
averaged hydraulic conductivity, resulting in a conceptually homogenous and isotropic aquifer formation near 
the pit, gives rise to the anticipated drawdown contours in Figure 6-5. 
 
Regional impacts are generally expected to be observed to the east and west of the mine site as illustrated in 
Figure 6-5.  However, the major thrust fault (Isaac Thrust) located immediately east of the deposit may limit 
the extent of groundwater drawdown impact in the east.  No operational bores are located within two kilometres 
of the pit, thus it is unlikely that operational bores will be affected by groundwater drawdown associated with 
the mine development. 
 
Groundwater levels in the area are expected to recover over time once the mining operations cease.  Initially, 
there will be a higher groundwater gradient between surrounding areas and the pit, and this will result in a more 
rapid flow of groundwater into the pit.  As the pit fills post mining through a combination of groundwater 
seepage and rainfall, this gradient flattens and less groundwater flows into the pit from surrounding areas.  
Recharge in these surrounding areas begins to take effect and the groundwater levels eventually begin to rise 
again.  Recovery rates will depend on annual rainfall, with drought periods extending the recovery period and 
wet years shortening the recovery period.  Eventually a state of equilibrium will be reached. 
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6.2.2.3 Groundwater Quality  
 
Analytical chemistry results indicate that groundwater in each of the major water-bearing systems (Permian 
sandstone/siltstone, Leichhardt Coal Seam and Permian lithic sandstone) are of similar quality to each other with 
respect to EC, TDS, pH, metals and major ions.  Any mixing between systems induced by mining activities is not 
likely to result in a decline in the quality of groundwater within an individual aquifer. 
 
A review of groundwater quality data in the area has indicated that groundwater is unsuitable for uses such as 
stock watering or domestic supply.  Rainfall, and any runoff from rehabilitated areas that drain into the final 
void, will add volumes of water at better quality than groundwater inflows.  This dilution will be partly offset by 
evaporative losses, which will serve to increase the concentrations of salt within the final void water.  
Qualitatively, final void water quality is expected to be saline. 
 

6.2.2.4 Final Voids  
 
Following rehabilitation of the mine site, voids will remain within Pits A, B and C.  These final voids gradually fill 
with water, eventually reaching an average stable water level as inflows from groundwater and rainfall/runoff 
are balanced by evaporation losses.  The final voids will remain after closure as lakes in the pits. 
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6.3 ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES 
 

ENVIRONMENTAL PROTECTION & CONTROL STRATEGIES – SURFACE WATER 

Environmental Value Biological integrity of a modified aquatic ecosystem of agricultural use in Smoky Creek, the Unnamed 
Watercourse and the Isaac River.   

Environmental 
Protection Objective 

To take all reasonable and practicable measures to avoid degradation of the environmental values of 
Smoky Creek, the Unnamed Watercourse and the Isaac River. 

Performance 
Indicators/Criteria 

Water quality downstream, after initial mixing should not exceed 10% above background water quality. 
(EC, pH and turbidity) 

Treated Sewerage Effluent: 

BOD 5 mg/L; 

Suspended Solids 30 mg/L; 

pH 6.5 – 8.0; 

Free Residual Chlorine 1 mg/L; and 

Faecal Coliforms 1000 thermotolerant coliforms/100ml. 

Laboratory analyses to be undertaken by a NATA-accredited laboratory. 

Water sampling to be undertaken in accordance with Water Quality Sampling Manual, EPA (3rd 
edition,1999). 

Control Strategies Implement Water Management System generally in accordance with the Conceptual Water Management 
Plans.  Changes that may result through the detailed design stage shall be incorporated into the Plan of 
Operations.  Measures include: 

Divert clean water from undisturbed areas away from disturbed areas.  

Direct rainfall run-off from all disturbed areas and sediment dams for settlement of suspended 
solids. 

Direct all mine water to the Release Dams 1 and 2. 

Manage controlled releases from Release Dams 1 and 2 to surface waters to achieve less than a 
10% increase in background water quality.  Site specific background water quality will be 
collected over time, as discussed below. 

Reuse collected water as part of mining operations (eg dust suppressant on haul roads, CHPP, 
washdown, etc). 

 

Treated sewerage effluent should be used for haul road dust suppression or the irrigation of rehabilitated 
areas, where possible. 

Bund fuel and hazardous material storages in accordance with AS1940. 

Develop a detailed surface water quality monitoring program as part of the Plan of Operations.  The 
program should include: 

Collect baseline surface water quality data at upstream and downstream monitoring points prior 
to operations to provide a baseline reference measurement.  Samples should be analysed for pH, 
TDS, TSS, anions, cations and metals and include As and Se (based on results of geochemistry 
analysis). 

Installation and maintenance of continuous water quality monitoring point at the Smoky Creek 
downstream sample location to collect EC and pH continuously and linked to the Mine 
Infrastructure Area via telemetry. 

Installation and maintenance continuous stream gauging stations should also be downstream of 
the Smoky Creek and Unnamed Watercourse release points to measure depth and flow. 
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ENVIRONMENTAL PROTECTION & CONTROL STRATEGIES – SURFACE WATER 

 

Develop a detailed groundwater quality monitoring program as part of the Plan of Operations.  The 
program should include: 

The potential for local impact on groundwater within the site should be monitored on a quarterly 
basis for levels and water quality (pH, EC, TDS, anions, cations and metals) from existing 
groundwater bores installed within the site.  Climatic data such as rainfall, pan evaporation and 
wind speed/direction should also be regularly monitored.  Pit water inflows should also be 
sampled and analytically analysed for water chemistry every six months.  A review of the results 
will be undertaken every twelve months to assess potential impacts of mining and to review 
future monitoring needs and interpret current mine site impacts. 

The potential for impact on the regional groundwater aquifer should be monitored via three 
regional property groundwater bores (Burton Coal Bore 1, Swamp Bore 1, DNR 13040284) 
providing landholder access can be obtained. Should access be granted, the bores should be 
gauged prior to the commencement of mining and then annually.  Groundwater samples should 
also be taken from the three regional bores on a schedule of once every year.  All samples 
should be assessed for physico-chemical parameters such as Total Dissolved Solids (TDS), 
Electrical Conductivity (EC) and pH.  Laboratory analysis of groundwater samples should also be 
undertaken for major ions, heavy metals, trace ions and toxic metals and compared against both 
stock watering and irrigation criteria in the ANZECC, 2000 guidelines. 

Develop and implement a plan for emergency spills or discharges. 

Develop and implement a hazardous materials handling training program.  

Commitment 6 All runoff water from disturbed areas will be captured and managed on site within the mine water 
management system. 

Commitment 7 Prepare Water Monitoring Plan as part of Plan of Operations.  The Water Management Plan should include 
surface water monitoring at the general locations indicated in Figure 6-2, Figure 6-3 and Figure 6-4 . 
Local and regional groundwater monitoring at the locations illustrated in Figure 6-6. 

Commitment 8 The discharge of all mine affected receiving waters in Smoky Creek and the Unnamed Watercourse to 
result in less than a 10% increase in background water quality (EC, pH and turbidity), after the initial 
mixing zone. 

Commitment 9 

 

The water quality of sewerage effluent that may be released to the Environmental Dam and subsequently 
used for dust suppression should be monitored every three months for following criteria: 

BOD(5 day); 

Suspended Solids; 

pH; 

Free residual chlorine; and 

Faecal coliform. 

Commitment 10 All treated sewerage effluent used for dust suppression or irrigation will be contained on site. 

Commitment 11 An investigation into final void water quality will be completed prior to mine decommissioning. 

 RTI D
L R

ELE
ASE - E

HP

13-132  DL DOCUMENTS Page 280 of 351



62
50

00
 m

E
62

50
00

 m
E

62
50

00
 m

E
62

50
00

 m
E

62
50

00
 m

E
62

50
00

 m
E

62
50

00
 m

E
62

50
00

 m
E

62
50

00
 m

E

62
00

00
 m

E
62

00
00

 m
E

62
00

00
 m

E
62

00
00

 m
E

62
00

00
 m

E
62

00
00

 m
E

62
00

00
 m

E
62

00
00

 m
E

62
00

00
 m

E

7575000 mN7575000 mN7575000 mN7575000 mN7575000 mN7575000 mN7575000 mN7575000 mN7575000 mN

7560000 mN7560000 mN7560000 mN7560000 mN7560000 mN7560000 mN7560000 mN7560000 mN7560000 mN

7565000 mN7565000 mN7565000 mN7565000 mN7565000 mN7565000 mN7565000 mN7565000 mN7565000 mN

7570000 mN7570000 mN7570000 mN7570000 mN7570000 mN7570000 mN7570000 mN7570000 mN7570000 mN

61
00

00
 m

E
61

00
00

 m
E

61
00

00
 m

E
61

00
00

 m
E

61
00

00
 m

E
61

00
00

 m
E

61
00

00
 m

E
61

00
00

 m
E

61
00

00
 m

E

61
50

00
 m

E
61

50
00

 m
E

61
50

00
 m

E
61

50
00

 m
E

61
50

00
 m

E
61

50
00

 m
E

61
50

00
 m

E
61

50
00

 m
E

61
50

00
 m

E

EPC 755EPC 755EPC 755EPC 755EPC 755EPC 755EPC 755EPC 755EPC 755

MLAMLAMLAMLAMLAMLAMLAMLAMLA

Unna
med

Wate
rco

urs
e

Unna
med

Wate
rco

urs
e

Unna
med

Wate
rco

urs
e

Unna
med

Wate
rco

urs
e

Unna
med

Wate
rco

urs
e

Unna
med

Wate
rco

urs
e

Unna
med

Wate
rco

urs
e

Unna
med

Wate
rco

urs
e

Unna
med

Wate
rco

urs
e

Isaac River

Isaac River

Isaac River

Isaac River

Isaac River

Isaac River

Isaac River

Isaac River

Isaac River

PE
AK

DO
WNS

HIG
HW

AY

PE
AK

DO
WNS

HIG
HW

AY

PE
AK

DO
WNS

HIG
HW

AY

PE
AK

DO
WNS

HIG
HW

AY

PE
AK

DO
WNS

HIG
HW

AY

PE
AK

DO
WNS

HIG
HW

AY

PE
AK

DO
WNS

HIG
HW

AY

PE
AK

DO
WNS

HIG
HW

AY

PE
AK

DO
WNS

HIG
HW

AY

Smoky
Cree

k

Smoky
Cree

k

Smoky
Cree

k

Smoky
Cree

k

Smoky
Cree

k

Smoky
Cree

k

Smoky
Cree

k

Smoky
Cree

k

Smoky
Cree

k

130402841304028413040284130402841304028413040284130402841304028413040284

Burton Coal Bore 2Burton Coal Bore 2Burton Coal Bore 2Burton Coal Bore 2Burton Coal Bore 2Burton Coal Bore 2Burton Coal Bore 2Burton Coal Bore 2Burton Coal Bore 2

Swamp Bore 2Swamp Bore 2Swamp Bore 2Swamp Bore 2Swamp Bore 2Swamp Bore 2Swamp Bore 2Swamp Bore 2Swamp Bore 2

71PBC371PBC371PBC371PBC371PBC371PBC371PBC371PBC371PBC3

278P - AC4278P - AC4278P - AC4278P - AC4278P - AC4278P - AC4278P - AC4278P - AC4278P - AC4

Swamp Bore 1Swamp Bore 1Swamp Bore 1Swamp Bore 1Swamp Bore 1Swamp Bore 1Swamp Bore 1Swamp Bore 1Swamp Bore 1

273P - C4273P - C4273P - C4273P - C4273P - C4273P - C4273P - C4273P - C4273P - C4

P:
\P

ro
jec

ts\
Bo

we
n C

en
tra

l C
oa

l\B
CC

40
1 I

sa
ac

 P
lai

ns
 P

ro
jec

t\M
ap

pin
g\F

igu
re

s\2
00

5\G
ro

un
dw

ate
r M

on
ito

rin
g B

or
e L

oc
ati

on
s E

MO
S

Datum: AGD 84
Projection:  AMG Zone 55

Legend

Regional Bore

EPC 755 boundary

Property Boundaries

Track

Minor Road
Principal Road

Dams

Creeks metres
200010000

FIGURE 6-6Monitoring bore

NeboNeboNeboNeboNeboNeboNeboNeboNebo

Cle
rm

on
t

Cle
rm

on
t

Cle
rm

on
t

Cle
rm

on
t

Cle
rm

on
t

Cle
rm

on
t

Cle
rm

on
t

Cle
rm

on
t

Cle
rm

on
t

Moranbah

Moranbah

Moranbah

Moranbah

Moranbah

Moranbah

Moranbah

Moranbah

Moranbah

Isaac Plains Project
Bowen Central Coal Management Pty Ltd

Groundwater Monitoring Bore Locations

RTI D
L R

ELE
ASE - E

HP

Release

13-132  DL DOCUMENTS Page 281 of 351



Environmental Management Overview Strategy    

P:\Projects\Bowen Central Coal\BCC401 Isaac Plains Project\EMOS\Final\Version 2.0\M+ 20051105 BCC401 Isaac Plains EMOS V2.doc Page 34 

 
6.4 PROPOSED EA CONDITIONS 
 
(C1-1) Receiving waters affected by the release of process water or storm water contaminated by the mining activities or both must be 

monitored at the locations and frequencies defined in Schedule C - Table 1 and Figure 6-4 and comply with the contaminant 
limits defined in Schedule C - Table 2.   
 
Schedule C - Table 1 (Receiving water monitoring locations and frequency) 
 

MONITORING POINT LATITUDE LONGITUDE MONITORING 
FREQUENCY 

 AGD84 GDA94 AGD84 GAD94  
W1 

616648 7570677 616761 7570588 

pH & EC Continuos. 
 
 
Quarterly following a release 

W2 614811 7569122 614924 7569300 Quarterly following a release 
W3 618488 7566780 618600 7566958 Quarterly following a release 
W4 616301 7566347 616414 7566525 Quarterly following a release 

Schedule C - Table 2 (Receiving water quality limits) 
 

PARAMETER UNITS MAXIMUM RECEIVING WATER QUALITY LIMITS – ANZECC 
IRRIGATION/AQUACTIC ECOSYSTEMS GIUDELINE 

pH pH Units (range) 6.8-8.5 
EC S/cm (max) 3000 

 
 

(C1-2) The discharge of all mine affected receiving waters in Smoky Creek and the Unnamed Watercourse to result in less than a 10% 
increase in background water quality, after the initial mixing zone.   
 

(C2-1) All reasonable and practicable erosion protection measures and sediment control measures implemented and maintained to 
minimise erosion and the release of sediment. 
 
 

(C3-1) All effluent released from the treatment plant must be monitored at the frequency and for the parameters specified in Schedule C - 
Table 2. 
 
Schedule C - Table 2 (Sewage effluent water quality release limits) 
 

Quality 
Characteristics 

Release Limit Units Limit Type Monitoring 
Frequency 

5-day 
Biochemical 
Oxygen 
Demand 
(uninhibited) 

5 mg/L Max Monthly  

pH 6.5-8 pH Units Range Weekly 
Free Chlorine 
Residual 

1 mg/l Max Monthly 

Faecal Coliforms, 
based on the 
average of a 
minimum of five 
samples collected 

1000 Coliforms/100 
ml 

Max Monthly 

 
 

(C3-2) Sewage effluent used for dust suppression or irrigation must not exceed sewage effluent release limits defined in Schedule C - 
Table 2. 

 
(C3-3) Sewage effluent used for dust suppression or irrigation must not cause spray drift or over spray to any sensitive or commercial 

place. 
 

(C3-4) In periods of wet weather or following wet weather, when no further irrigation of effluent is reasonably practicable and when 
effluent storage ponds are full, the release of effluent to waters is permitted from the release point(s) RP2 defined in Figure 6-4 
and in accordance with the release limits in Schedule C - Table 2. 
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 (C4-1) Groundwater, affected by the mining activities must be monitored at the locations and frequencies defined in Schedule C - Table 

3 and Figure 6-6. 
 
Schedule C - Table 3 (Groundwater monitoring locations and frequency) 
 
 
 

LATTITUDE LONGITUDE MONITORING 
POINT AGD84 GDA94 AGD84 GAD94 

SURFACE RL (m) FREQUENCY 

AC4 6175265 617378 7569475 7569653 231 Quarterly 
BC3 616563 616676 7569973 7570151 232 Quarterly 
C4 617257 617367 7569504 7569682 232 Quarterly 
Burton Coal Bore 
2 

620384 7573599 620496 7573777 246 Quarterly 

Swamp Bore 1 621518 7568790 621630 7568968 249 Quarterly 
DNR 13040284 620271 7566322 620383 7566500 246 Quarterly 

 

(C4-2) Subject to Condition (C4-1), groundwater levels must be monitored and groundwater draw down fluctuations in excess of 2m per 
year, not resulting from the pumping of licensed bores, must be notified within 14 days to the administering authority following 
completion of monitoring. 

 
(C4 -3) The method of water sampling required by this environmental authority must comply with that set out in the latest edition of the 

Environmental Protection Agency’s Water Quality Sampling Manual. 
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7 NOISE & VIBRATION 
 
7.1 ENVIRONMENTAL VALUES 
 
7.1.1 Noise 
 
As discussed in Section 5.1, the Isaac Plains site is located in a rural area with existing coal mining (including the 
Burton Coal Mine CHPP, load out and rail loop) and the Goonyella to Hay Point Railway line to the north, 
methane gas extraction (CH4) to the west and the Peak Downs Highway to the south.  The  Kerlong range 
generally provides shielding to the east.  Exploration is currently occurring on several EPC in the area and 
several mining leased are also proposed in these areas. 
 
The principal sources of noise include traffic on the Peak Downs Highway, existing Burton coal mine and CHPP, 
coal trains, native bird life, insects and general farming traffic (tractors, trucks, and light 4WDs) and cattle.   
 
The nearest sensitive receptors are summarised in Table 5-1. 
 
Baseline ambient noise measurements were conducted at the two closest residences to the site from 19th 
August 2004 to 30th August 2004 and one residence from 14th October 2004 to 21st October 2004 by ASK 
Consulting Engineers. The ambient noise level measurements were conducted using calibrated ARL EL215 Type 
2 environmental noise level meters. The sampling period at each site was based on continuous 15-minute 
samples over the entire period. 
 
The measured noise levels are summarised in Table 7-1 below, in addition to the proposed night-time 
background noise levels.  
 
Table 7-1 Predicted Mining Noise Levels 
 

Measured Noise Levels, db(A) 
 

Location LAeg(24 hour) LA90(16 hour) 

(Daytime: 6 am to 10 
pm) 

LA90(16 hour) 

(Night-time: 10 pm to 6 
am) 

Night-time Background 
Noise Level (Average of 

Quiet Periods) 

Homestead 55 32 30 24 

Homestead 55 37 30 27 

Homestead 53 34 29 27 

 
The background monitoring results indicates: 
 
The study area has relatively low background noise. The lowest noise levels were below the noise floor of the 
instrumentation and can not therefore be accurately measured; 

The ambient noise levels are below the LAeq(24 hours) 55 dB(A) criterion; 

The noise levels at Homestead show the influence of an existing mining operation and railway 
to the north; 

The noise levels at Homestead show the influence of the Peak Downs Highway to the south; 

The measured background noise levels are low at 23 to 37 dB(A) and typical of a rural environment with 
few noise generating activities; 

Background noise levels around 27 to 30 dB(A) are around the noise floor (lower limit) of the monitoring 
equipment, which means that the actual background noise levels may be even less than 27 dB(A).  Monitoring 
was conducted during winter and the noise levels are generally at their lowest during this period. During 
summer it is possible that insect noise would occur during various periods of the day and therefore result in 
higher background noise levels. The Australian Standard AS 1055.2:1997 entitled ‘Acoustics - Description and 
Measurement of environmental Noise. Part 2: Application to Specific Situations’ states for an estimated average 
background noise level for areas with negligible transportation is 30 dB(A) for night time hours. 
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A minimum night-time background noise level of 25 dB(A) has been adopted based on experience with similar 
rural sites and a daytime background noise level of 30 dB(A).  Noise limits for noise sensitive places (residences) 
are outlined in Table 7-2. 
 
Table 7-2 Proposed Noise Limits 
 

Proposed Noise Limit, dB(A) 
Period of Day Background Noise, 

dB(A) Excluding Background Noise 
(i.e. mining plant only) Including Background 

Day (6 am to 6 pm) 30 33 BG + 5dB(A) = 35 

Evening (6 pm to 10 pm) 28 31 BG + 5dB(A) = 33 

Night (10 pm to 6 am) 25 25 BG + 3dB(A) = 28 

BG Background 
 
7.1.2 Vibration 
 
Baseline vibration monitoring has not been conducted, however based on experience in similar areas, would be 
expected to be in the order of 0.05 mm/s.  Higher vibration levels will be experienced within close proximity of 
the existing railway when trains pass this location and near the Peak Downs Highway following heavy vehicle 
movement. 
 
The vibration criteria for the project are based on the criteria outlined in the EPA Guideline 8 as follows: 
 
Airblast overpressure 115 dB (linear peak) for nine (8) our of ten (10) consecutive blasts  
    120 dB ((linear peak) at any time. 
 
Vibration Limits  5 mm/s peak particle velocity for nine (8) our of ten (10) consecutive blasts 
    10 mm/s peak particle velocity at any time. 
 
 
7.2 POTENTIAL IMPACTS 
 
The major noise and vibration sources at the proposed mine include: 

Rock drilling and blasting; 

large mobile equipment such as coal haulers, dump trucks, loaders and dozers; 

coal crushing equipment, conveyors and the rail siding facilities; and 

truck and shovel operations. 

Modelling of noise impacts has been performed using the PEN 3D terrain model and assessed against the noise 
nuisance criteria at the three nearby residences under a range of climatic conditions.   The modelling found: 

The noise from the rock drill meets the noise level goal at all residences during the daytime and is 
therefore acceptable during the daytime period (ie 7 am to 6 pm).  The noise level goal is exceeded 
during the evening and night, under the adverse climatic scenarios modelled.  Should rock drilling be 
required during this period, further investigation is recommended, in the form of a Noise Management 
Plan for Rock Drilling to include: 

o climatic conditions for the intended drilling period;  

o revised source data through noise measurement of site equipment;  

o re-run predictions of potential impacts on sensitive receptors based on dot points 1 and 2 
above; and  

o develop mitigation strategies, as required, to minimise the potential for impact, such as 
rescheduling the activity (where possible), noise barriers or mitigation measures at the receiver 
through consultation with the landholder. 
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The CHPP satisfies the noise criteria for all periods; and 

Rail noise from the rail loop is acceptable 24 hours per day. 

 
Ground vibration levels are expected to be well below the 10 mm/s EP (Noise) Policy criterion and the 5 mm/s 
ANZECC (1990) guidelines criterion given the separation distance to sensitive laces.  Airblast overpressure levels 
are also expected to be less than the 115 dB (L) criterion of the Environmental Protection Regulation 1998 and 
ANZECC (1990) guidelines.  Ground vibration is not expected to impact on any underground services (plumbing 
etc.) at the residences surrounding the operation. 
 
7.3 ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES 

ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES - NOISE 

Environmental Value Existing noise and vibration levels at receptors (local residences). 

Environmental Protection 
Objective 

There will be no unlawful nuisance noise attributable to the mining activities at neighbouring noise 
sensitive places. 

Performance 
Indicators/Criteria 

No unlawful nuisance noise at these homesteads. 

Noise monitoring to be in accordance with the Environmental Protection (Noise) Policy 

Control Strategies In accordance with best practice industry standards, the following noise control measures are 
recommended: 

Noise 

All equipment will be well maintained. 

All mobile equipment to be fitted with the appropriate silencing equipment. 

While rail shunting operations are not anticipated it should be avoided. 

Prepare Noise Management Plan for Rock Drilling, should drilling be required during the night-
time. 

Vibration 

Blast design will ensure that all relevant airblast and ground vibration criteria are complied with 
at surrounding sensitive locations. 

Blasting will only be carried out between 9 am to 7 pm. Where blasting is required outside of 
these times, appropriate consultation shall be undertaken with directly affected residents in 
advance of blasting and approval obtained from the EPA. 

Investigate any noise complaint expeditiously and respond to complainant. 

Commitment 12 Noise monitoring carried out in response to complaints and will be undertaken in accordance with the 
requirements of the Environmental Protection (Noise) Policy 1997 at the commencement of the operational 
phase of the Mine. 

Commitment 13 Blasting will be restricted from 9 am to 7 pm,  Where blasting may be required outside of these times, 
appropriate consultation shall be undertaken with directly affected residents in advance of blasting and 
approval obtained from the EPA. 

Commitment 14 Noise monitoring locations will be detailed in the Plan of Operations 
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7.4 PROPOSED EA CONDITIONS 
 
(D1-1) Subject to Conditions (D1-2) and (D1-3) noise from the mining activity must not cause an environmental nuisance, at any sensitive 

or commercial place. 

(D1-2) When requested by the administering authority, noise monitoring must be undertaken within a 

reasonable and practicable timeframe nominated by the administering authority to investigate any complaint (which is neither 
frivolous nor vexatious nor based on mistaken belief in the opinion of the authorised officer) of environmental nuisance at any 
sensitive or commercial place, and the results be notified within 14 days to the administering authority following completion of 
monitoring. 

(D1-3) If the environmental authority holder can provide evidence through monitoring that the limits defined Schedule D - Table 1 and 2 
inclusive, are not being exceeded then the holder is not in breach of Condition (D1-1). Monitoring must include: 

a) LA, max adj, T ; and 

b) the level and frequency of occurrence of impulsive or tonal noise; and 

c) atmospheric conditions including wind speed and direction; and 

d) location, date and time of recording. 

(D4-1) If monitoring indicates exceedence of the limits in Schedule D - Table 1 and 2, then the environmental authority holder must: 

a) address the complaint including the use of appropriate dispute resolution if required; or 

b) immediately implement noise abatement measures so that emissions of noise from the activity do not result in further 
environmental nuisance. 

Schedule D- Table 1  Proposed Noise Limits 

Period of Day Proposed Noise Limit, dB(A) 

Day (6 am to 6 pm) Background + 5 dB(A) 

Evening (6 pm to 10 pm) Background + 5 dB(A) 

Night (10 pm to 6 am) Background + 3 dB(A)  
  

(D5-1) The method of measurement and reporting of noise levels must comply with the latest edition of the Environmental Protection 
Agency’s Noise Measurement Manual. 
 

 Schedule D - Table 2  Airblast overpressure 
 

At Noise Sensitive Place Noise Parameter 
Monday to Saturday 6 am – 7 pm Sundays and public holidays 

Airblast overpressure level (dB[Lin] Peak 115 dB (80th percentile) 115 dB (80th percentile) 

(D6-1) Subject to Conditions (D6-2) and (D6-3) vibration from the mining activity must not cause an environmental nuisance, at any 
sensitive or commercial place. 

(D6-2) When requested by the administering authority, vibration monitoring must be undertaken within a reasonable and practicable 
timeframe nominated by the administering authority to investigate any complaint (which is neither frivolous nor vexatious nor 
based on mistaken belief in the opinion of the authorised officer) of environmental nuisance at any sensitive or commercial place, 
and the results must be notified within 14 days to the administering authority following completion of monitoring. 

(D6-3) If the environmental authority holder can provide evidence through monitoring that the limits defined in Schedule D - Table 3 are 
not being exceeded then the holder is not in breach of (D6-1). Monitoring must include: 

a) location of the blast(s) within the mining area (including which bench level); and 

b) atmospheric conditions including temperature, relative humidity and wind speed and direction; and 

c) location, date and time of recording. 

(D6-4) If monitoring indicates exceedence of the relevant limits in Schedule D - Table 3, then the environmental authority holder must: 

a) address the complaint including the use of appropriate dispute resolution if required; or 

b) immediately implement vibration abatement measures so that vibration from the activity does not result in further 
environmental nuisance. 

Schedule D - Table 3  Airblast overpressure  
At Noise Sensitive Place Noise Parameter 

Monday to Saturday 6 am – 7 pm Sundays and public holidays 
Peak Particle Velocity (mm/s) 5 mm/s (80th percentile) 5 mm/s (80th percentile) 
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8 WASTE  
 
8.1 ENVIRONMENTAL VALUES 
 
Existing activities associated with grazing on the Isaac Plains site generate minimal general waste.  The 
environmental and health impacts of the waste management practices known to be carried out are considered 
negligible. 
 
8.2 POTENTIAL IMPACTS 
 
The waste products expected to be generated by the Mine are: 

overburden material; 

sewerage; 

general wastes (domestic and construction wastes); and 

regulated wastes (e.g., tyres, batteries, waste oil, and used containers). 

 
Sewerage will be treated in a packaged sewerage treatment plant.  Dried sewerage sludge will be buried within 
spoil. Water from the sewage plant will be used as dust suppression on haul roads. 
 
General wastes and agreed regulated wastes will be either disposed of on site or transported off-site for disposal 
at Council facilities.  Regulated wastes capable of being economically recycled (e.g., waste oil, light vehicle tyres, 
used batteries) will be sent to a licensed recycling facility. 
 
Large tyres will be buried within spoil and their position recorded in three dimensions.  
 
Given the nature of general and regulated waste streams generated on site, the impact on the air, water and 
land resources on site are not expected to be significant. 
 
Any sites that become contaminated will be investigated and managed in accordance with the requirements of 
the contaminated land provisions of the Environmental Protection Act. 
 
The mine operation will have a fuel and lubricant facility.  Initial estimates indicate the mine will require 3 x 
55,000 L above ground diesel storage tanks, 2 x 20,000 L oil tanks and 3 x 10,000 L waste/low oil usage tanks.  
All petroleum product storage will be in stored in bunded areas and sized to contain any spills in accordance with 
the relevant Australian Standards (AS 1940).   
 
The bunding allows for minimal opportunity for spills to occur from the tanks themselves. Leaks from pipes can 
and does occur. To overcome this possibility, transfer pipes will be located above ground and inspected weekly 
and pressure tested annually.  The risk of a major spill which could contaminate water, soils or groundwater is 
considered to be very low. Minor spills of between 10 and 200 litres can occur during refuelling, while spills of 
over 500 litres are rare.  Soil contaminated by resulting hydrocarbons would be removed and placed in a 
‘regulated waste storage area’.  
 
Hydraulic oil spills can occur in the operating pits as a result of burst hoses.  These spills are also minor in size 
and generally fall onto coal or overburden.  There is no opportunity for such spills to report to nearby water 
ways.   
 
Hydrocarbon contaminated materials (oily rags, oil filters etc) and waste oil will be removed by a licensed 
regulated waste contractor.   
 
All workshops and mobile refuelling trucks will be equipped with ‘Spill Cleanup Equipment’.  
 
Hydrocarbon management training will be provided to all staff working in areas where hydrocarbons are used on 
a daily basis such as the workshops and fleet vehicles. Hydrocarbon skimmers will be installed in workshop 
water sumps and will be cleaned and maintained on a regular basis. 
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Bunding of all hazardous goods (chemicals and hydrocarbons) storage areas will be in accordance with 
Australian Standards (AS1940). Temporary field storages will be bunded, although appropriately sized earthen 
bunds may be used. Drums from 20 L to 205 L capacity will be placed within bunded areas when not in use.  
 
In conclusion, waste from mine activities will be managed to ensure there are no unacceptable environmental 
impacts and comply with EPA statutory requirements.   
 
8.3 ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES 
 
ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES - WASTE 

Environmental Value Wastes are managed to ensure no environmental harm is caused. 

Environmental Protection 
Objective 

Waste will be managed to avoid adverse impacts on the health of the Mine workforce and minimise risk of 
impact on land, air and water 

Performance 
Indicators/Criteria 

Volume or mass of recycled materials. 

Temporary storage and final disposal of waste types in authorised locations. 

Implementation of overburden monitoring program. 

Stock excluded from waste storage/disposal areas. 

Presence of appropriate bins and containers. 

Presence of appropriate signage. 

Waste tracking requirements form Environmental Protection (Waste Management) Regulation 2000. 

Contamination of soils assessed against Draft Guidelines for the Assessment & Management of 
Contaminated Land in Queensland. 

Control Strategies Wastes will be classified and segregated at source to facilitate waste management. 

General waste will be either removed from site and disposed of at the Shire dump or disposed of in a 
licensed landfill on site. 

Regulated waste (including waste oil but excluding sewerage sludge) will be removed from site by licensed 
regulated waste transport contractor for recycling by licensed recycler or disposal in a licensed regulated 
waste disposal facility 

Large tyres from earthmoving equipment will be disposed of on site within spoil. 

Sewerage will be treated in a Sewerage Treatment Plant (refer to Water Management commitments). 

Sewerage sludge will be dried and then disposed of within spoil. 

Where possible and practical, vegetation waste from clearing will be respread on rehabilitated areas.  
Vegetation waste will only be burnt as a last resort, and only if there is minimal risk of causing nuisance to 
neighbouring residences. 

Any sites that become contaminated will be investigated and managed in accordance with the 
requirements of the contaminated land provisions of the Environmental Protection Act. 

Manage waste streams by: identifying, categorising and quantifying waste types; identifying  

methods for waste avoidance, minimisation, recycling, treatment and disposal. 

Install containers and other facilities for receival of various waste types. Install appropriate instructional 
and warning signage. 

Prepare standard procedures for the storage, containment, disposal and spill response for potentially 
hazardous materials. 

Commitment 15 A register of all chemicals stored on site will be developed and maintained. 

Commitment 16 The storage and handling of flammable and combustible liquids will be in accordance with AS 1940 - 
Storage and Handling of Flammable and Combustible Liquids.   

Commitment 17 Develop and implement a Waste Management Plan. 
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8.4 PROPOSED EA CONDITIONS 
 

(E1-1) Tyres stored awaiting disposal or transport for take-back and, recycling, or waste-to-energy options should be stockpiled in 
volumes less than 3m in height and 200m2 in area and at least 10m from any other tyre storage area. 
 

(E1-2) All reasonable and practicable fire prevention measures must be implemented, including removal of grass and other materials 
within a 10m radius of the scrap tyre storage area. 
 

(E2-1) Where practicable, scrap tyres resulting from the mining activities can be disposed of in underground stopes provided this 
practice does not cause an unacceptable fire risk or compromise mine safety. 
 

(E2-2) Disposing of scrap tyres resulting from the mining activities in spoil emplacements is acceptable, provided tyres are placed as 
deep in the spoil as reasonably practicable. 
 

(E2-3) Scrap tyres resulting from the mining activities disposed within the operational land must not impede saturated aquifers or 
compromise the stability of the consolidated landform. 
 

(E3-1) Regulated waste must only be removed from the licensed place by a person licensed under the Environmental Protection Act 
1994 to transport the waste. 

  
(E3-2) Regulated waste must only be removed to a facility licensed under the Environmental Protection Act 1994 to receive such 

waste. 
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9 LAND 
 
9.1 ENVIRONMENTAL VALUES 

9.1.1 Topography 
The topography of the area is described within the Harrybrandt 1:100 000 scale Topographic Map (Harrybrandt 
1:100 000 scale, sheet 8554, Topographic Map, Department of Minerals and Energy, Division of National 
Mapping, 1973). 
 
Elevation of the catchment varies between 200m AHD and 300m AHD. The site drains from the northeast to 
southwest towards Isaac River.  Smoky Creek flows through the centre of the mining lease and the Unnamed 
Watercourse traverses near the southern boundary of the mining lease. 
 
The general slope of land beneath the footprint of the mine averages between 2% and 3%.  Steeper slopes 
occur within the watercourses and in the undisturbed remnant hills to the east and west of the open cut pits.  
The rail loop traverses around a small mesa to about 280 m AHD in height. 

9.1.2 Geology 
 
The Isaac Plains deposit area is located in the northern part of the Permo-Triassic Bowen Basin containing 
principally fluvial and some marine sediments. The Bowen Basin is part of a connected group of Permo-Triassic 
basins in eastern Australia which includes the Sydney and Gunnedah Basins. The axis orientation of the Basin is 
NNW-SSE roughly parallel to the Paleozoic continental margin. Tectonically, the basin can be divided into NNW-
SSE trending platforms or shelves separated by sedimentary troughs. The units from west to east are the 
Springsure Shelf, Denison Trough, Collinsville Shelf/Comet Platform, Taroom Trough, Connors and Auburn 
Arches (interrupted by the Gogango Overfolded Zone) and the Marlborough Trough. Development of the basin 
in the Early Permian was in the form of half grabens which subsequently became areas of regional crustal sag. 
Variations in depositional patterns and deformation styles occur along strike suggesting the possibility of NE 
trending deep seated crustal transfer faults referred to as transfer corridor by Hammond (1987). 
 
The basin has suffered NE-SW oriented extensional and compressional events. 
 
Structurally, the deposit lies on the western boundary of the deformed Nebo Synclinorium immediately west of a 
regional thrust fault system - the Burton Range Thrust. To the east (of the thrust) seams are repeated in the 
Wotonga and Morambah deposits. Further to the west is the structurally simple Collinsville Shelf.  
 
The economic seams are contained in the Late Permian Rangal Coal Measures which are approximately 100m 
thick. The Rangal Coal Measures are underlain by the Fort Cooper Coal Measures and overlain by the Late 
Permian to Early Triassic Rewan Group.  Table 9-1 details the regional stratigraphy of the North Bowen Basin. RTI D
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Table 9-1 Permian – Triassic Stratigraphy of the North Bowen Basin 
 

Jensen (1975) 
Koppe (1978) 

Staines & Koppe (1980) 

 Moolayember Formation  

Clematis Group Expedition Sandstone 
Glenidal Formation 

Rewan Group Arcadia Formation 
Sagittarius Sandstone 

Blackwater Group Rangal Coal Measures 
Fort Cooper Coal Measures 
Moranbah Coal Measures 

Exmor Formation German Creek Formation Back Creek Group 

Blenheim Formation 
Gebbie Formation 
Tiverton Formation 

Maria Formation 
Undiff, Back Creek Group 

 
The Rangal Coal Measures comprise light grey, cross bedded, fine to medium grained labile sandstones, grey 
siltstones, mudstones and coal seams. Cemented sections are common in the sandstones. The transition from 
the Rangal Coal Measures to the Rewan Formation is generally difficult to define and is often based on the 
change from the green-grey colour of the Rewan sandstones to the blue-grey colour of the Rangal sandstones. 
The transition between the formations is 15 to 60m above the first major seam in the Rangal Coal Measures the 
Leichhardt Seam. 
 
The Fort Cooper Coal Measures comprise typically tuffaceous sandstones, siltstones, mudstones and coal seams. 
The transition between the Rangal Coal Measures and the Fort Cooper Coal Measures is generally clearly marked 
by the Yarrabee Tuff - a basin-wide marker bed comprised of weak, brown tuffaceous claystone. 

9.1.3 Overburden 
 
Overburden is the term given to material overlying the coal seam and below the topsoil which is removed 
during open cut mining to allow coal extraction.   
 
The overburden at Isaac Plains has been characterised by Geo-Environmental Management. The objectives of 
this study were to: 

Determine the acid forming potential of the overburden and coal rejects, and evaluate the salinity, 
sodicity and ARD risks associated with the project. 
Determine the chemical composition of the overburden and coal rejects, and their water extracts in order 
to identify any toxic element concerns for revegetation and water resources. 
Identify the potential geochemical implications for overburden and coal reject disposal, and mine 
operations and provide preliminary recommendations for environmental management. 
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Overburden 
 
The results of the geochemical test work indicates that overburden at Isaac Plains will be non-acid forming 
(NAF) with a low S content (<0.1%S) and moderate neutralising capacity (average ANC of 33 kg H2SO4/t).  
Therefore these materials are not expected to present an acid rock drainage (ARD) risk.  Additionally, the 
samples tested indicate that these materials only have low to slight salinity and therefore saline conditions or 
salt release are not expected to be a concern for water quality or revegetation.   
 
The samples tested indicate that the overburden is moderately sodic and therefore likely to be slightly 
dispersive.  However, if the untreated overburden is left exposed to rainfall and erosion for long periods of time 
these dispersion characteristics may increase to a point where problems with stability, erosion and revegetation 
are encountered. 
 
Elemental scans performed on selected mine rock samples indicate that the overburden contains relatively high 
concentrations of metals Arsenic (As), Antimony (Sb) and Selenium (Se).  Of these, only Se is likely to be 
relatively soluble.  Cobalt (Co) and Molybdenum (Mo) were also found to be relatively soluble, however, these 
elements were not found to occur in high concentrations in the overburden. 
 
Coal Rejects 
 
Coarse coal rejects have a low S content ranging from 0.11 to 0.36 %S and fine samples are comparatively 
higher ranging from 0.27 to 1.44 %S.  Coarse rejects are considered NAF, however fine rejects are considered 
potential acid forming (PAF).   
 
The samples tested indicate relatively high concentrations of a number of environmentally sensitive metals 
occurring in the coal rejects, however only as and se were found to be readily soluble.  Any increase in pH may 
increase the solubility of these and potentially other environmentally sensitive metals.   
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9.1.4 Soils 
A soil survey on the site was undertaken by GT Environmental.  Soil types vary from deep uniform clays, sandy 
duplex to recent alluvia.  A summary of soil types and their topsoil characteristics is provided in Table 9-2 and 
illustrated by Figure 9-1 . 
 
Table 9-2 Isaac Plains Soil Types and Topsoil Characteristics 
 

Soil Type Description Topsoil Characteristics 
A1 Alluvial deep sandy duplex 

 
A2 Alluvial thin duplex with hard subsoils 

 

The alluvial nature contributes to these soils 
being generally lighter textured (i.e., 
sandier), and higher fertility. They are well 
suited to rehabilitation but the maximum 
recommended strip depth is 30 cm to avoid 
inclusion of the harder, denser structured 
subsoils. The previous section indicates that 
salinity is not an area of concern and 
general fertility is acceptable. 
 
Useable soil depth may vary up to 50 cms in 
the deep sandy alluvia. These soils are not 
suited to application on sloping sites due to 
a high erosion potential. These sandy soils 
readily germinate and support both grasses 
and native trees. 

B1 Well structured red/brown non-cracking clays. 
 

B1v Variant of B1 with linear gilgai 
 

B2 Thin red duplex soils with well structured subsoils. 
 

These soils occur north of Smoky Creek and 
are excellent quality topsoil due to well 
balanced fertility, lighter, sandy clay texture 
and other attributes which will assist rapid 
establishment of small pasture or tree seed. 
The overall recommended strip depth is 20 
cm 
(up to a maximum of 30 cm) as the soil 
below this depth is quite hard and coarse 
structured with increasing probability of 
salinity. The soils are suitable for application 
in all areas of rehabilitation, however should 
be preferentially used on sloping sites due to 
higher erosion resistance compared to A1 
and A2 soils. 

E1  Poplar Box sandy duplex 
 

B3 Crusting, gravely sandy clays associated with scree slopes 
 

B4 Melan-holed clay Brigalow lowlands 
 

B5 Hard setting, gravely uniform brown clay with very hard coarse 
subsoils 
 

Soils in this group have reduced suitability 
for reuse in rehabilitation from poor 
structural and physical characteristics and 
are more likely to be saline and sodic. 
 
The gravely non-cracking clay and sandy 
texture contrast soils which predominate 
south of Smoky Creek are the least 
preferred soil in the survey area. They have 
quite hard, massively structured B-horizons 
with inhibited drainage (evidenced by 
mottling and occasional bleach layers at the 
base of the sandy A-horizon). The subsoil 
below this bleach should not be stripped. 
The sandy A-horizon is useable but may 
tend to set hard in rehabilitation. Its 
preferred use would be on the flatter 
rehabilitation areas less prone to erosion. 
The topsoil is poorer in terms of fertility but 
is suitable to a maximum average stripping 
depth of 15 cm. 
 

R1 Very shallow gravely loamy sands to sandy clay loams 
with extensive outcropping rock. 

This minor mesa soils is inaccessible and of 
a skeletal hard setting nature, with no 
application for rehabilitation. 
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9.1.5 Landuse and Suitability 
 
The project area is suited to grazing at varying stocking rates with no indication of cultivation for grain crops 
having been undertaken. Most of the project area has undergone recent pasture improvement by vegetation 
regrowth control which includes blade ploughing and chaining. The area was originally vegetated with mixed 
Brigalow communities and Poplar Box woodlands but has been almost completely cleared for grazing purposes.  
 
Isolated remnant areas of original scrub remain but are in the minority. At the time of the fieldwork, the lands 
within the project area were in a very dry condition and being grazed by beef cattle. 

The relative suitability for beef cattle grazing as well as dryland cropping has been determined. Grazing of native 
and improved pastures by beef cattle has remained the dominant land use since agricultural development of the 
district. Cropping has not been practiced due to generally significant moisture, workability and fertility 
limitations. 
 
The major limiting factors determining crop and grazing suitability class include plant available moisture (m), 
nutrient deficiency (n), soil physical factors (p), erosion (e) workability (k) and susceptibility to flooding (f). 
 
Table 9-3 Land Suitability Classification (Shields and Williams, 1991 and DME, 1995) 
 

Class 1 Suitable land with negligible limitations and is highly productive requiring only simple management practices. 

Class 2 Suitable land with minor limitations which either reduce production or require more than simple management 
practices to sustain the use. 

Class 3 Suitable land with moderate limitations – Land which is moderately suited to a proposed use but which requires 
significant inputs to ensure sustainable use. 

Class 4 Marginal lands with severe limitations which make it doubtful whether the inputs required to achieve and 
maintain production outweigh the benefits in the long term. 

Class 5 Unsuitable land with extreme limitations that precludes its use. 

 
Land suitability criteria are outlined in Table 9-3.  The mapped pre-mining land capability for Isaac Plains is 
illustrated in Figure 9-2.
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9.2 POTENTIAL IMPACTS 

9.2.1 Topography 
 
The open cut mining operations have a significant impact on the topography of the area, attributed to the 
overburden spoil heaps and final voids. The spoil heaps, after controlled placement, will appear as a gently 
undulating plateau of unconsolidated soil and rock, on what was previously predominantly undulating lowland 
plains and gently sloping crestal areas.  Spoil heaps are likely to be in the order of 30 m above natural ground 
level as a consequence of the swell factor of 30%. 
 

9.2.2 Overburden 
 
Physical disruption of the materials during the mining process changes the nature of the overburden materials 
and their interaction with the surrounding environment in a number of ways. These include: 
 

Exposure of unweathered material to oxidation processes near the post-mining landform surface can 
result in the release of oxidation products (e.g. salts and potentially acid) which are prone to transport 
by surface runoff or infiltration. 

 
Materials ‘swell’ by approximately 30% when mined (i.e. overburden or ‘spoil’ in a dump has a volume 
approximately 1.3 times that of its in situ or unmined volume). As a result, spoil cannot be contained 
within the mined excavation leading inevitably to slopes different to those originally present. The post-
mining material will also have a higher initial porosity than the original in situ overburden. Some residual 
settlement is expected, but this will have little effect on the final landform.  Historical evidence from 
open cut coal mines in the Bowen Basin indicates that instability does not largely exist on spoil dumps. 

 
Return of a vegetation growth media to the surface of a landform that is different to that which was 
present near the surface prior to mining, can alter the capability of original vegetation communities to 
re-establish. 

 
Overburden returned to the surface will have a poorer nutrient status, lower organic matter content and 
poorer structure compared to the soil hosting original vegetation communities. Poorly structured and 
potentially dispersible materials may be prone to erosion, particularly on slopes. 

 
As discussed in Section 9.1.3, overburden does not present an ARD or salinity risk.  Coal rejects are considered 
potential acid forming (PAF).  Coal rejects will be alkali blended (or co-disposed) with overburden material, 
which has a high buffering capacity and encapsulated/covered at depth within spoil dumps to reduce the risk of 
ARD.   
 
Overburden material is moderately sodic and therefore slightly dispersive.  Further investigation of the sodic 
properties of overburden material should be undertaken through the Plan of Operations.  Sodic spoil will require 
a cover of 1 m using non-sodic soils. 
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9.2.3 Soils 
 
Most of the survey area is planned to be disturbed by open-cut mining and will require stripping of topsoil for 
reuse in the rehabilitation program. 
 
The area north of Smoky Creek (not including the E1 unit) represents the best opportunity for stockpiles of good 
quality topsoil. South of that point soils are much harder and less suited for mine-site rehabilitation. 
 
Alluvial Soil Types (A1 and A2) are well suited to rehabilitation but the maximum recommended strip depth is 30 
cm to avoid inclusion of the harder, denser structured subsoils. These soils are not suited to application on 
sloping sites due to a high erosion potential. These sandy soils readily germinate and support both grasses and 
native trees. 
 
B1 and B2 soils are excellent quality topsoil due to well balanced fertility, lighter, sandy clay texture and other 
attributes which will assist rapid establishment of small pasture or tree seed. The overall recommended strip 
depth is 20 cm to 30cm. These soils are suitable for application in all areas of rehabilitation, however should be 
preferentially used on sloping sites due to higher erosion resistance compared to A1 and A2 soils. 
 
E1, B3, B4 and B5 soils have reduced suitability for reuse in rehabilitation from poor structural and physical 
characteristics and are more likely to be saline and sodic. The sandy A-horizon is useable but may tend to set 
hard in rehabilitation. Its preferred use would be on the flatter rehabilitation areas less prone to erosion. The 
topsoil is poorer in terms of fertility but is suitable to a maximum average stripping depth of 15 cm. 
 
The survey area is bisected by Smoky Creek which forms a clear soils boundary between better quality scrub 
soils to the north (B1 and B2) and the harder, coarser structured soils to the south (B4, B5 and B6).  The 
principle soil types are non cracking sandy clay Brigalow gently undulating plains together with sandy duplex 
Poplar Box woodlands (E1). Hard sandy duplex alluvia with mixed Poplar Box woodland (A1 and A2) occur in 
association with two creek lines in the area. 
 
Topsoil stripping, stockpiling and replacement on rehabilitation areas will be undertaken using a variety of heavy 
equipment including scrapers, dozers, loaders, excavators and trucks. During these operations, topsoil can be 
deleteriously affected through compaction, stockpile depth, prolonged periods of stockpiling, mixing, weed 
infestation on stockpiles and stockpile erosion. 
  
Compaction from heavy equipment occurs during all phases of the topsoil stripping, stockpiling and replacement 
operation. Disruption of soil physical structure may lead to hardsetting, crusting, a reduction in soil 
porosity/infiltration, increased runoff and erosion and root impedance.  Stockpile heights should be kept to a 
minimum to minimize compaction of topsoil and sterilisation of soil biological activity. 
 
9.2.4 Land Use & Suitability  

9.2.4.1 Post Mining Land Use Considerations 
 
The suitability of the waste rock dumps for cropping and grazing is constrained by slope angle, the nature of soil 
cover, and altered moisture profile. These constraints would increase the risk of erosion significantly if cropping 
or grazing were undertaken. 
 
The erosional stability of the waste dump plateau may also be compromised by grazing. It is also isolated from 
other pastures and suitable watering points and therefore is not considered suitable for sustained grazing.  
 
No areas are considered suitable for rainfed cropping. 
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The sustainability of grazing as a land use on mine rehabilitation areas remains to be demonstrated and no 
definitive standards exist. In grazing trials conducted at BMA Blackwater and Norwich Park Mines, results have 
led to proposals for limitation levels for grazing which are fundamentally based on slope gradient. Only lands 
<11% are considered as realistic grazing lands in this report. Mine rehabilitation areas which exceed this level 
include various waste rock dump areas including their margins, ramps and final voids and are unlikely to sustain 
this use unless considerable regrading effort is undertaken. 

Many open-cut mines in the Bowen Basin have a stated aim of native bushland use/suitability at completion of 
rehabilitation after mining has ceased. This is a fundamentally conservative end-use which given the climatic 
limitations in the region is the preferred use of the site. A higher use such as grazing is feasible, but will require 
the implementation of a very conservative landform design involving the formation of slopes generally less than 
11%, and or rock lining of batters of pre-strip dumps as well as a probable ongoing higher maintenance costs 
compared to surrounding lands.   The proposed batters for spoil dumps exceed 11 %, and therefore grazing will 
not be possible. 
 
Other impacts on land suitability could potentially result from disturbance of land for construction of 
infrastructure. Depending on the type of infrastructure, the impact will range from grading topsoil for tracks to 
placing road base for major haul roads, leveling and compacting hardstand areas and cut and fill operations for 
dam walls.  
 
Depending on the requirements of the next land user, dams, roads and drains will remain after mining to 
provide beneficial infrastructure for post-mining landuse.  Some buildings may also remain at the end of mine 
life.   
 
Pits and ramps not back-filled will be left as final voids and made safe with persons and stock excluded. Dam 
structures constructed for pit de-watering purposes and to collect run off will remain after the mining operation 
is finished and could be used as farm dams depending on final water quality. 
 
Visual impacts of the Mine will be minimised by progressive rehabilitation of overburden dumps and the 
revegetation of topsoil stockpiles and dam walls.  
 

9.2.4.2 Rehabilitation Design 
 
Impacts on land use suitability result largely from the dumping of overburden in spoil heaps during the mining 
process.   The majority of overburden will be backfilled into mined out pits.  Some overburden will be placed in 
out-of-pit spoil dumps (i.e. box-cut spoil), reshaped and re-covered with previously stockpiled topsoil and 
rehabilitated.   
 
Erosion may result from elevated slope angles and the placement of potentially dispersible material. The main 
effects of erosion that are relevant to mine rehabilitation are: 

Pollution of downstream areas with sediment and elevated salinity loads; 

Loss of materials beneficial to plant growth (i.e. soil and nutrients); and 

Landform instability. 

 
To limit erosion potential of the landform, the slope length should be reduced as the slope angle is increased 
unless additional erosion control measures are incorporated (eg diversion banks, overfall structures and chutes, 
lining, and pipe drops) so that acceptable slope criteria can be adopted in the design of the landform.  
Recommended slope lengths and contour intervals (with no specific erosion control) are provided in Table 9-4. 
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Table 9-4 Landform Design Criteria 
 

Slope % Slope  Vertical Height Maximum Slope Length 
Between Contour Banks 

20 11.0 10 50 

15 8.5 20 130 

10 5.5 22 220 

5 3.0 26 520 

3 1.5 28 900 

 
It is not planned to backfill the voids at the proposed Isaac Plains mine.  
 
The proposed rehabilitation strategy consists of the following: 

External slopes for out-of-pit spoil dumps should be battered at 1(V):6(H) slope (16.7% or 10 ).  
Provide a contour bank approximately half way along the batter to reduce slope length; 

The low wall should remain in its ‘as dumped’ position (usually 36º/73%).  Regrading of the low wall will 
only occur if it is geotechnically unstable in its ‘as dumped’ form; 

The high wall should remain as is in a geotechnically stable form.  Geotechnical investigations 
undertaken indicate a stable batter of 70  (275%); 

Seal the seam in final voids using pre-strip, if available;  

Existing ramps accessing the voids will remain with the sides benched to allow rehabilitation;   

Because the operation involves truck and shovel, spoil can be placed relatively uniformly.  The surface of 
in-pit spoil disposal should be graded to create natural habitat through gentle undulations and 
encourage small ponding; 

Design and install perimeter stormwater diversion; and 

Fence the perimeter to restrict access. 

 
An indicative rehabilitation design cross section and plan view are illustrated by Figure 9-5. 
 
The post mine land use for areas disturbed by mining at Isaac Plains will be returned to a ‘self sustaining 
vegetation community’ using appropriate native tree, shrub and grass species based on site specific trials.  The 
rehabilitated mine areas will aim to be complementary to nearby existing remnant vegetation.  Areas not 
disturbed by mining could be returned to the pre-mine land use, ‘grazing’ as long as the rehabilitated spoil areas 
are fenced off from cattle. 
 
The criteria for achieving the self-sustaining vegetation community will be developed during the operation as 
part of a rehabilitation trial, monitoring and research program.   
 
The rehabilitation trial, monitoring and research program should ensure that: 

landform designs are stable with acceptable levels of erosion to protect downstream water quality; 

site-specific revegetation techniques are developed enabling the establishment of a self-sustaining 
vegetative cover; 

the rehabilitated areas are suitable for local flora and fauna colonisation; and 

Suitable monitoring techniques for erosion, nutrient status and vegetation establishment are adopted. 
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The results of rehabilitation trials undertaken on available overburden may be used to determine landform 
stability criteria and rehabilitation success criteria.  The research will also draw on work done on other Bowen 
Basin mines.  However, the use of site-specific research is considered essential in establishing local success 
criteria given variation in soils, overburden, climate and flora.  Once developed, these criteria and proposed 
monitoring methods will be incorporated into the Plan of Operations. 

9.2.4.3 Post Mining Landuse 
 
Factors influencing changes in land suitability include; 

Changed physical, chemical and biological properties of soil; 

Changes in slope and slope length; and  

Changes in soil depth. 

 
The pit area including internal and external spoil, ramps and final voids will be left as native bushland, as per the 
majority of mining operations in the Bowen Basin.  The land capability for bushland where grazing will be 
restricted is Class 5 ‘unsuitable’. 
 
The over-riding principles for the rehabilitation program at Isaac Plains are that the land should be returned to 
the agreed post mine land use and that it should be stable, self-sustaining and maintenance free. 
 
Currently, the site is used for cattle grazing. For safety reasons, it is most likely that the mining lease area will 
be fenced off to exclude grazing during the mine life with the possible exception of some undisturbed areas (yet 
to be determined) depending on the mining schedule. Some areas will be available for grazing post mining as 
shown on Figure 9-4.  BCC will minimise the downgrading of agricultural land suitability where possible.  
However, the preferred post-mine land use is not agriculturally-based land use.  Therefore, it is not reasonable 
to expect the return of Class 3 land over the mine site. The post mine-land’s suitability and management would 
be best defined in terms of ecosystem conservation objectives.  
 
The post-mining land suitability was assessed using the same limiting factors used in the pre-mining land 
suitability assessment.   
 
Comparison of pre and post mining land capability is presented in Table 9-5 below and illustrated by graph in 
Figure 9-3.   
 
Table 9-5 Pre Mining Land Capability Compared to Post Mining 
 

Pre-mining Post-mining 
Class 

Area (ha) % Total Area Area (ha) % Total Area 
1 0.0 0 0.0 0 
2 546.4 33 239.2 15 
3 466.3 28 446.4 27 
4 600.1 37 288.2 18 
5 28.4 2 666.8 41 
Total 1641 100 1641 100 
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Pre-mining and Post-mining Land Capability
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Figure 9-3 Pre-Mining Compared to Post-Mining Percentage Land Area 
 
In conclusion, comparison of pre and post mine land capability indicates that the Isaac Plains mine pits and out-
of-pit spoil dumps will change the current land capability to native ecosystem, which differs from the existing 
land use of grazing.  However, this is balanced with the plan to rehabilitate mined areas to be complementary 
with native vegetation in the area.  
 
Figure 9-4 shows the post-mining land suitability classes assigned across the mining lease. 
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9.3 ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES 
 

ENVIRONMENTAL PROTECTION OBJECTVES & STRATEGIES – NATURE CONSERVATION 

Environmental Value Existing soils and land capability, and areas supporting sensitive or protected ecological 
communities. 

Environmental 
Protection Objective 

Return disturbed land to a self-sustaining native species vegetation cover which is suitable for flora and 
fauna colonisation. 

Ensure post-mining landforms are stable so that the agreed post-mining land use is not compromised 

Performance 
Indicators/Criteria 

Implementation of research program to determine landform design criteria. 

Implementation of research program to determine landform stability criteria. 

Implementation of research program to determine rehabilitation success criteria. 

Area of progressive rehabilitation set out in Plan of Operations  

Implementation of research program results with respect to landform design, landform stability and 
rehabilitation success criteria. 

Achievement of defined targets for area of progressive rehabilitation set out in Plan of Operations. 

Rehabilitation will commence within 18 months of land being excluded from future mining development. 

Interim landform design criteria pending completion of research programs: maximum external slope of 
16%; graded banks installed. 

Sodic spoil should be covered with a minimum of 1 m of non-sodic soils. 

Sodic spoil is defined as having an Exchangeable Sodium Percentage > 20%. 

Control Strategies Determine appropriate landform design (slope angle, slope length) using on-site research program and 
relevant data from other mines.  

Determine appropriate landform stability criteria using on-site research program and relevant data from 
other mines. 

Determine appropriate species mix of native trees, shrubs and grasses for revegetation and determine 
rehabilitation success criteria using on-site research program and relevant data from other mines. The 
program will include investigations into vegetation productivity, diversity, and soil fertility.  

Ensure the selection and establishment of plants are complementary to nearby remnant vegetation as part 
of Plan of Operations.  

Implement results of research programs. 

A-horizon topsoil to be salvaged for rehabilitation. Topsoil stockpiles to be mapped and volume recorded. 
Revegetate topsoil stockpiles. 

Respread topsoil on re-contoured spoil. Contour rip spoil to > 0.5m. 

Install graded banks on re-contoured spoil to minimise erosion. 

Monitor rehabilitation and carry out maintenance where required to achieve rehabilitation success criteria. 

Detail rehabilitation schedule and rehabilitation plans in the Plan of Operations. 

Detail environmental controls for exploration. 

Final voids, including pits and ramps not backfilled, will be made safe and persons and stock excluded. 

Develop a Topsoil Management Plan. 

Commitment 18  Disturbed land will be progressively rehabilitated.  The rate and areas for rehabilitation will be detailed in 
the Plan of Operations. 

Commitment 19 Investigations and progressive reporting will be undertaken on: 

landform design criteria including slope length, angles and drainage structures and drainage 
patterns; 

landform stability criteria; 

appropriate rehabilitation monitoring and maintenance requirements; 

rehabilitation success criteria; 

revegetation on-site using native trees, grasses and shrubs; 

within 5 years of overburden removal commencing depending on availability for rehabilitation. 
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ENVIRONMENTAL PROTECTION OBJECTVES & STRATEGIES – NATURE CONSERVATION 

Commitment 20 An overburden monitoring program will be developed to test for EC, pH, and ESP in order to identify 
problematic material. 

Commitment 21 All disturbed areas will be rehabilitated to a final land use that contains habitat for native flora and fauna. 

Commitment 22 A topsoil inventory which identifies the topsoil requirements for the Mine and the availability of suitable 
topsoil on site will be detailed in the Plan of Operations. 

Commitment 23 Topsoil will be stripped ahead of any areas where the topsoil resource would otherwise be lost or 
permanently destroyed and stored if not able to be immediately used.   

Commitment 24 Topsoil that is stockpiled for greater than six months will be managed to minimise erosion. 

 
9.4 PROPOSED EA CONDITIONS 
 
(F1-1)  All areas significantly disturbed by mining activities must be rehabilitated to a stable landform with a self-sustaining vegetation cover 

in accordance with Schedule F – Table 1 and 2. 
 
Schedule F - Table 1 (Final Land Use and Rehabilitation Approval Schedule) 

Disturbance Type  
Residual 
Void(s) 

Waste Rock 
Dump(s) 

Sediment/Supply 
Dams 

Infrastructure ROM Area Roads and tracks 

Tenure ID       
Projected 
surface area 
(ha)1 

42 414 35 3ha 3 28 

Map Reference  Figure 6 Figure 6 Figure 6 Figure 6 Figure 6 Figure 6 
Pre-mine land 
use 

Class 2/3/4 Class 2/3/4 Class 2/3/4 Class 3 Class 2/4 Class 2/3/4 

Post mine land 
use 

Water storage Native 
Ecosystem 

Water storage Grazing Grazing Return to grazing or 
remain as farm access 
track, depending on 
landholder 
requirements. 

Post mine land 
capability 

Class 5 Class 5 Class 5 Class 3 Class 2/4 Class3/5. 

Projected cover 
range (%) 

NA 70% NA 70% 70% NA 

1 Estimates based on conceptual mine plan. 
 
(F1-2) Progressive rehabilitation must commence when areas become available within the operational land. 

 
(F1-3) Complete an investigation into rehabilitation of disturbed areas and submit a report to the administering authority proposing 

acceptance criteria to meet the outcomes in Schedule F - Table 1 and landform design criteria in Schedule F – Table 2. 
 
Schedule F - Table 2 (Landform Design) 
Disturbance Type MAXIMUM SLOPE RANGE (%) PROJECTED SURFACE AREA (HA)1 
Waste Rock Dump – external slope 15%  (8.5 ) 150 
Waste Rock Dump – low wall 33% (18 ) 92 
Boxcut batter 100% (45 ) 17 
1 Estimates based on conceptual mine plan. 
 
(F2-1) Residual voids must comply with the following outcomes: 

residual voids must not cause any serious environmental harm to land, surface waters or any recognised groundwater 
aquifer, other than the environmental harm constituted by the existence of the residual void itself and subject to any 
other condition within this environmental authority; and 
residual voids must comply with Schedule F - Table 3. 

 
Schedule F - Table 3 (Residual Void Design) 
 Void Identification  VOID WALL – COMPETENT 

ROCK SLOPE (%) 
VOID WALL – INCOMPETENT 
ROCK SLOPE (%) 

VOID MAXIMUM SURFACE 
AREA1 

Pit A 275% (70 ) 73% (36 ) 23 
Pit B 275% (70 ) 73% (36 ) 12 
Pit C 275% (70 ) 73% (36 ) 7 
1 Estimates based on conceptual mine plan. 
 
(F3-1) All infrastructure, constructed by or for the environmental authority holder during the mining activities including water storage 

structures, must be removed from the site prior to mining lease surrender, except where agreed in writing by the post mining land 
owner / holder. 
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10  NATURE CONSERVATION 
 
10.1 ENVIRONMENTAL VALUES 
 
A flora and fauna investigation was undertaken by Ecotone Environmental Services (EES). The investigation 
found that only a small proportion of the study area supports remnant vegetation as defined under the 
Vegetation Management Act 1999, and as a result of impacts from cattle grazing the vegetation is in poor-
moderate condition.  Validation of Regional Ecosystem mapping revealed a number of anomalies with the 
existing Queensland Herbarium (Version 4.0) mapping including incorrect mapping of endangered and of 
concern Regional Ecosystem polygons.  No endangered RE’s were found to occur in the study area; however 
small areas of concern RE’s were identified in the riparian corridor along Smoky Creek.  A revised map of 
Regional Ecosystems has been prepared (refer Figure 10-1).  A map amendment request will be submitted to 
the Dept of Natural Resources Mines and Energy (NRM&E) to rectify the anomalies in the current Regional 
Ecosystem mapping.   
 
There are no Category A Environmentally Sensitive Areas (ESAs) as defined under Schedule 1A of the 
Environmental Protection Regulations 1998 (eg National Parks or State Forest) on the proposed Mining Lease or 
within the adjacent area. 
 
The majority of the study area is highly modified and provides limited habitat opportunities for native fauna 
communities although some native fauna species will utilise the remnant habitat areas and grazing habitats that 
remain.  In particular, the poor condition of the ground habitat suggests relatively low biodiversity levels for 
ground fauna.  The most significant habitat features within the study area are the riparian vegetation corridors 
of Smoky Creek, and the Unnamed Watercourse.  The Smoky Creek riparian corridor provides a continuous, 
vegetated linkage between the Isaac River and upstream habitat areas and is likely to be of at least local 
(possibly Provincial) significance, as a fauna corridor.  Smoky Creek also represents the most significant wetland 
feature within the study area. 
 
Lists of threatened and migratory flora and fauna scheduled under Queensland’s Nature Conservation Act 1992 
(NCA) and the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC), that are 
known to occur in the study region, were assessed to provide a list of species that are likely or possible 
inhabitants of the study area.   
 
Scheduled flora species that are likely or possible inhabitants of the study area include: 

1 rare species listed under the NCA. 

 
Scheduled fauna species that are likely or possible inhabitants of the study area include (note that some species 
are listed under both the NCA and EPBC Act): 

1 endangered, 3 vulnerable and 5 rare species scheduled under the NCA; 

4 vulnerable species scheduled under the EPBC Act; and, 

6 migratory or other species listed under the EPBC Act. 

 
A summer survey was undertaken for the rare flora species Desmodium macrocarpum, within the Poplar Box 
patch (RE 11.5.3) that will be disturbed during the project.  The species was not located during this survey at a 
time of year when it would be expected to be evident and it was concluded that the species does not occur in 
the area. 
 
The Squatter Pigeon (Geophaps scripta scripta) was observed within the same Poplar Box patch and it is likely 
that the species utilises all of the woodland areas within the study area.  Squatter Pigeons were also observed 
elsewhere in the study region during the summer survey. 
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10.2 POTENTIAL IMPACTS 
 
Potential impacts of the proposal on flora and fauna are associated with: 

Disturbance of remnant vegetation; 

Translocation of Parthenium; 

Noise; 

Lighting; 

Vehicle collisions with fauna; 

Cable crossings of Smoky Creek; 

Aquatic continuity in Smoky Creek; 

Hydrology and water quality in Smoky Creek; and, 

Impacts on rare, threatened or migratory species, populations and communities. 

10.2.1 Remnant Vegetation  
 
The proposed pit area will impinge on one remnant vegetation area comprising approximately 45 ha of RE 
11.5.3 (not of concern).  Infrastructure for the project will be located in disturbed areas apart from two road 
crossings of Smoky Creek which will require some disturbance of the of concern sub-dominant vegetation (RE 
11.3.25/11.3.4) associated with the riparian corridor.  A small area (0.1-0.4 ha) of RE 11.5.9 (not of concern) 
will be removed to accommodate the access road where it enters the study area on the southern boundary 
adjacent to the Peak Downs Highway. 
 
Figure 10-1 illustrates the extent to which the pit and associated infrastructure will impinge upon remnant 
vegetation within the study area.  Table 10-1 indicates the areas of remnant vegetation to be affected by the 
pit and associated spoil dumps.  The majority of the pit and spoil dump area is located within highly modified 
non-remnant grazing lands. It is not anticipated that there would be any additional disturbance of remnant 
vegetation outside of the pit area, as there are extensive areas of non-remnant vegetation adjacent to the pit 
and spoil dumps that are available for placement of infrastructure.  The processing plant, stockpile/loading 
facility and water infrastructure will be located to the north west of the pit area in non-remnant vegetation. 
 
Table 10-1 Indicative Areas of Disturbance to Remnant and Non-remnant Vegetation 
 

Item Estimated Area to be Disturbed (ha) % of  Total Pit Area 

Total Pit Area and spoil dumps 286 100 

Of Concern dominant Regional Ecosystems 0 0 

Of Concern sub-dominant Regional Ecosystems 0* 0 

Not of Concern Regional Ecosystems 45# 16 

Regrowth/Disturbed areas 241 84 

 
* Although not affected by the pit and spoil dumps there will be minor disturbance associated with the  
 road crossing of Smoky Creek. 
# There will also be a strip of RE 11.5.9 removed to accommodate the access road in the south, amounting  to approximately 0.1-

0.4 of a hectare. 
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Approximately 45ha of not of concern remnant vegetation will be disturbed, comprising a large proportion of the 
isolated patch of RE 11.5.3 (Poplar Box woodland on sediments) that occurs to the north of Smoky Creek.  The 
current extent of this RE at the Bioregion and sub-region scale is indicated in Table 10-2 (Accad et al 2003).  
The loss of 45ha as part of the proposed project will not significantly advance the RE towards the 30% remnant 
area threshold at which RE’s are considered of concern. 
 
Table 10-2 Current (2001) and Pre-clear Extent of RE 11.5.3 (Accad et al, 2003). 
 

Bioregion Pre-clear Area  2001 remnant area 

 ha ha % of pre-clear 

Brigalow Belt  951,321 413,329 43.5% 

Northern Bowen Basin sub-region 140,278 79,795 56.9% 

 
A strip of not of concern RE 11.5.9 (Narrow leaved ironbark) will require removal to accommodate the access 
road in the south, amounting to approximately 0.1-0.4 ha. 
 

10.2.2 Rare and Threatened Flora and Fauna 
This section relates to rare, threatened or migratory species protected under the Queensland Nature 
Conservation Act 1994 (NCA) and/or the Commonwealth Environment Protection and Biodiversity Conservation 
Act 1999 (EPBC), as discussed in Section 10.1.   
 
Rare, threatened and migratory flora and fauna are most likely to be associated with the areas of remnant 
vegetation that persist within the study area.  Given the limited extent and poor condition of remnant habitats 
within the study area it is not anticipated that the study area represents critical habitat for any rare, threatened 
or migratory species.  Furthermore, given the proposed minimal disturbance of remnant vegetation 
(approximately 45 ha) and the mitigation measures proposed, it is not anticipated that the project will lead to 
significant impacts on local flora and fauna populations, or rare, threatened or migratory species, communities 
or populations listed under State or Commonwealth legislation.  The project is not considered to result in a 
significant impact on a ‘Matter of National Environmental Significance’. 
 
With respect to the Squatter Pigeon (Geophaps scripta scripta), approximately 45ha of woodland habitat known 
to be utilised by the species will be removed. The balance (215ha) of suitable woodland habitat within the study 
area will not be affected by the proposal, including the continuous riparian woodland along Smoky Creek.  More 
extensive areas of potential woodland habitat occur in the surrounding area, particularly the broad band of 
riparian woodlands along the nearby Isaac River. 
 
10.2.3 Smoky Creek Riparian Corridor 
 
Significantly, following the results of initial ecological assessments, the pit layout has been designed to avoid the 
riparian corridor of Smoky Creek and will not disturb any remnant vegetation within the corridor.  Levee banks 
will also be located outside of the riparian vegetation.  Avoidance of the riparian corridor ensures that the area 
of of concern RE 11.3.2 which occurs adjacent to Smoky Creek will not be disturbed.  As a result, the habitat 
corridor of Smoky Creek will not be disturbed apart from the provision of a road crossing points, and the 
physical connection between the Isaac River and habitat areas upstream of the study area will not be 
significantly affected.   
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10.2.4  Noise 
 
The noise produced by machinery operating within a mine-site has the potential to adversely affect native fauna.  
While some species of native fauna can adapt to noise, it is likely that some species currently utilising habitat 
within the study area will be deterred or repulsed by mine-site noise.  These repulsion effects are likely to occur 
predominantly in close proximity to the source of the noise such that only the habitat areas in close proximity to 
the pit area are likely to be affected.  While it is suspected that noise impacts may reduce the tendency of some 
species to utilise habitat areas in close proximity to the pit area, it is not anticipated that it will substantially 
affect the overall native fauna biodiversity supported in habitat areas within the study area.  Of most concern is 
the effect of noise on the ability of fauna to move along the Smoky Creek riparian corridor.  Given the 
intermittent and localised nature of noise produced by mining vehicle movements, and the relatively incised 
nature of Smoky Creek which provides some noise level attenuation, it is not anticipated that the utility of the 
Smoky Creek riparian corridor as a conduit for fauna movement will be significantly affected by noise associated 
with the project.  Furthermore, it is not anticipated that noise levels will significantly affect the overall utilisation 
of the study area by rare, threatened or migratory fauna although some localised repulsion of such fauna may 
occur from time to time. 
 
10.2.5  Lighting 
 
Mine-sites are typically well illuminated at night to provide safe working conditions for night-time operations.  
Elevated light conditions within woodland habitat areas has the potential to adversely affect activity by some 
nocturnal fauna, due predominantly to the chance of greater predation levels under the illuminated conditions, 
or by the avoidance of illuminated areas by potential prey species.  Direct illumination of the Smoky Creek 
riparian corridor should be avoided as far as possible, in order to maintain the best possible conditions for fauna 
utilisation of the area. 
 
10.2.6  Vehicle Collisions with Fauna 
 
Increased vehicle movements will result in a greater probability of collisions with fauna, including kangaroos, 
ground-feeding birds, nocturnal predatory birds, frogs and reptiles.  Overall, it is not anticipated that elevated 
mortality rates of such fauna will be of a magnitude that will significantly affect local populations of the species; 
however, mortality of fauna utilising the Smoky Creek riparian corridor should be minimised wherever possible.  
In the vicinity of the Smoky Creek corridor, potential mortality is associated with the haul road and light vehicle 
access road. 
 
10.2.7  Cable Crossings of Smoky Creek 
 
It is not known whether there will be any aerial power cables strung across Smoky Creek; however, should they 
be required, there may be a low potential for collision and mortality or injury by flying fauna (birds, bats). Given 
the significance of the Smoky Creek corridor as a fauna corridor, the potential for mortality should be reduced 
through the use of visible devices. 
 
10.2.8  Aquatic Continuity in Smoky Creek 
 
Although an ephemeral stream that is dry for the majority of the year, Smoky Creek may provide significant 
habitat for fish and other aquatic fauna during and following flow events. 
 
10.2.9  Hydrology and Water Quality in Smoky Creek 
 
Changes to the natural hydrology or water quality in Smoky Creek have the potential to affect the values of the 
stream habitat for native fauna.  Key factors will be the quality of waters flowing into the creek; the formation 
and persistence of pools following flows; and, the quality of water within pools and waterholes following flows. 
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10.2.10 Weeds 
 
Notable weeds encountered within the proposed mining lease include Parthenium Weed (Parthenium 
hysterophorus), which is a declared a Pest Plant under the Rural Lands Protection Act 1986, and Buffel Grass.  
Parthenium Weed occurs mainly on disturbed soil surfaces, such as along fence lines, tracks, and stream banks.   
 
During the construction and operational phase of the project, environmental management measures will be 
required to prevent the transportation of Parthenium off the property.  Translocation of Parthenium within the 
property is not a significant issue as it already occurs throughout the sections of the property that will be used 
for the project. 
 
A vehicle wash down facilities will be constructed at the Main Infrastructure Area to reduce the spread of weeds 
such as Parthenium and other pathogens. 
 
Buffel Grass grows in the cleared areas, where it is grown extensively within the region as a desirable grazing 
species.  It is not practical to attempt to control the spread of Buffel Grass from the proposed mining lease. 
 
10.2.11 Fire Management   
 
An appropriate fire regime may assist in maintaining a healthy native grass cover, and to assist in maintaining 
remnant native ecosystems and thereby control the spread of weeds within the proposed mining lease area.  
 
 
10.3 ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES 
 
ENVIRONMENTAL PROTECTION OBJECTVES & STRATEGIES – NATURE CONSERVATION 

Environmental Value Integrity of the surrounding natural ecosystems and conservation values for flora and fauna 
are protected. 

Environmental Protection 
Objective 

Confine clearing of habitat of rare and vulnerable species to that essential for the Mine. 

Ensure there is no adverse water quality impacts the local waterways. 

Performance 
Indicators/Criteria 

Extent of clearing. 

Implementation of a weed management plan for construction and operations. 

Extent of clearing does not exceed that set out in the Plan of Operations. 

Water quality characteristics in local creeks (refer to Water Management Commitments). 

Weed management in accordance with Rural Lands Protection Act 1985 

Control Strategies Restrict clearing of all vegetation areas to that essential for the Mine. Include strategies to manage the 
impact of such clearing in the Plan of Operations.  

Wherever possible and practical, stripped vegetation should be placed on rehabilitated areas to provide a 
habitat for small fauna, and accelerate ecosystem redevelopment. 

Map and quantify annual clearing requirements in the Plan of Operations. 

Induction programs for site personnel on nature conservation and weed control issues. 

Smoky Creek Riparian Vegetation 

Clear minimum amount necessary to establish access; 

Located crossing alignment in such as way to minimise the area of riparian woodlands.   

Locate crossings at natural breaks in the corridor, where possible. 

Cross riparian crossing perpendicularly; 

Where possible, riparian vegetation should be left either side of the crossing, with lateral 
branches lopped to maintain clear passage rather than complete removal. 
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ENVIRONMENTAL PROTECTION OBJECTVES & STRATEGIES – NATURE CONSERVATION 

Noise 

Proposed flood Levees up to 2 m in height should create some noise attention to faunal 
movement along the riparian corridors. 

Lighting 

It is recommended that lighting should be installed in such a way to avoid direct illumination of 
Smoky Creek. 

The flood levees up to 2 m in height should provide control of illumination. 

Vehicle Collisions with Fauna 

Crossing should be design to facilitate the safe passage of fauna by directing fauna into safe 
passage area and prevent the road crossing. 

Speed restrictions of light vehicle crossings would enhance the ability to detect and avoid 
crossing fauna. 

Cable Crossings of Smoky Creek 

Aerial cable crossings (eg high voltage electricity) across Smoky Creek should be fitted with bird 
flight diverters (eg Bird-FlightTM) at spacings that satisfy the manufacturer’s application 
recommendations. 

Aquatic Continuity  

Any road of infrastructure crossings of Smoky Creek and the Unnamed Watercourse should be 
constructed so as not to represent a passage barrier for fish or other aquatic fauna. 

Weeds 

Develop a Weed Management Plan for the construction and operational phases, including weed 
surveys and controls on the transfer of weeds by construction and mining equipment.   

All vehicles during the construction phase should be thoroughly washed prior to leaving the 
property to avoid the off-site spread of Parthenium. 

Fire 

A Fire Management Plan for the life of the mine should be developed as part of the Plan of 
Operations, in consultation with the EPA, BSC and the regional fire brigade.   

BCC’s Fire Management Plan should include the use of an appropriate fire regime to assist in 
maintaining a healthy native grass cover, and to assist in maintaining remnant native ecosystems 
and thereby control the spread of weeds within the proposed mining lease area.  

Commitment 25 

 

A Weed Management Plan will be developed and implemented during the continuation of this authority, 
and prior to the commencement of construction activities.  The Weed Management Plan will describe how 
the weeds are to be managed in accordance with the Rural Lands Protection Act 1985.   

Commitment 26 On an annual basis, areas of vegetation within the Mine to be cleared, (including significant Vegetation 
Communities), will be identified and detailed with maps, in the Plan of Operations. 

Commitment 27 Prepare a Fire Management Plan for the mine. 
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11 CULTURAL HERITAGE 
 
11.1 ENVIRONMENTAL VALUES 
 
Native title on the freehold and leasehold lands in which the mine will be established has been extinguished.  
However, the site may still have the potential for items of cultural heritage significance.  To identify potential 
items, a cultural heritage survey is currently in progress (completion expected in March 2005) with the 
registered native title claimant groups for the area.  A search of the National Native Title Tribunal register by 
McCullough Robertson Lawyers on 20 December 2004 indicates there are two registered native title claimant 
groups on EPC755 including: 

1. Barada Barna Kabalbara & Yetimarla People # 3 (Federal Court No. Q6011/01; NNTT No. QC01/13); and 

2. Barada Barna Kabalbara & Yetimarla People # 4 (Federal Court No. Q6023/01; NNTT No. QC01/25). 

 
The cultural heritage survey will form the basis of a Cultural Heritage Management Plan/Agreement which is 
required to demonstrate a cultural heritage duty of care pursuant to Section 23 of the Aboriginal Cultural 
Heritage Act 2003. 
 
11.2 POTENTIAL IMPACTS 
 
Potential impacts due to the construction and ongoing mine operations include disturbance to items of cultural 
heritage significance (eg stone artefacts etc).  A cultural heritage management plan (CHMP) will be developed in 
consultation with the traditional owners and will be implemented to ensure that no items of cultural heritage 
significance are disturbed during the construction and operational phases of the mine.  
 
The implementation of a cultural heritage management plan will ensure that items of cultural heritage 
significance, should they be found to exist, will not be disturbed or removed without approval.  
 
11.3 ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES 
 
Environmental Value Cultural heritage objects or values in the Mine area with cultural heritage significance. 

Environmental Protection 
Objective 

Minimise impact on cultural heritage values to that essential for the Mine. 

Maintain appropriate communication protocols with Traditional Owners. 

Performance 
Indicators/Criteria 

Implementation of the Cultural Heritage Management Plan prepared in co-operation with Traditional Owner 
representatives. 

Protocols set out in Cultural Heritage Management Plan for: site surveys, site evaluation, salvage and 
safekeeping, restriction of access, communication with Traditional Owners. 

Permit requirements under the Aboriginal and Cultural Heritage Act 2003. 

Control Strategies Follow protocols set out in Cultural Heritage Management Plan for: site surveys, site evaluation, salvage 
and safekeeping, restriction of access, response to previously unrecorded material, communication with 
Traditional Owners. 

Supplement existing archaeological surveys where necessary. 

Identify restricted areas on site plans. 

Prevent unauthorised disturbance of sites by warning signage or fencing. 

Inductions to include cultural heritage protection. 

Commitment 28 Cultural heritage matters will be managed in accordance with the site Cultural Heritage Management Plan. 

Commitment 29 The site Cultural Heritage Management Plan will identify cultural heritage areas that have access 
restrictions. 

Commitment 30 Workplace procedures that respond to the discovery of previously unrecorded cultural, heritage or 
indigenous sites located during mining operations will be developed and implemented during the 
continuation of this authority and prior to the commencement of construction and future exploration 
activities. 
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12 COMMUNITY 
 
12.1 ENVIRONMENTAL VALUES 
 
Given the relatively small size of the project compared to others in the region, and the fact that the township of 
Moranbah was established to service the surrounding mining community, impacts on the social profile of the 
community are expected to be negligible.  Localised impacts such as noise, dust, vibration etc on the three 
residential dwellings located in relatively close proximity to the site, have been addressed elsewhere in this 
EMOS. 
 
Notwithstanding this, stakeholder engagement will occur as needed to inform the community about the project 
and to assist with community understanding of the opportunities and constraints presented by the operation of a 
mine. 
 
Engagement of stakeholders will be focused on identifying potential adverse social impacts, and then 
formulating mitigation solutions that are developed by all key stakeholders.  In this way, solutions that are put 
into practice have ownership by the community and stakeholders in the area, and the opportunities for 
successful management are maximised. 
 
12.2 POTENTIAL IMPACTS 
 
Potential impacts on social profiles include: 

The potential for unbalanced demographic profile as a result of a traditionally male-oriented workforce 

A population influx that is likely to generate additional recreational, sporting and social activities; 

Impacts on existing lifestyles, enterprises and familiarity with community members; 

Incoming Mine workforce; 

Increased pressure on local services and human infrastructure (e.g., schools, housing, health, 
ambulance and fire services) 

 
Beneficial impacts on local and regional communities are expected to include: 

Direct and indirect employment; 

Use of local and regional contractor services; 

Purchase of local and regional goods and materials; 

Increased discretionary expenditure by mine employees; and 

Increased demand for housing contractor services. 

 

BCC has developed an effective means of engagement with directly affected landholders and broader 
landholders as demonstrated by the bore census.  Stakeholder engagement will continue as required. 
 
Engagement of stakeholders will be focused on identifying potential adverse social impacts, and then 
formulating mitigation solutions that are developed by all key stakeholders.  In this way, solutions that are put 
into practice have ownership by the community and stakeholders in the area, and the opportunities for 
successful management are maximised. 
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12.3 ENVIRONMENTAL PROTECTION OBJECTIVES & CONTROL STRATEGIES 
 
Environmental Value Community interaction, open and friendly neighbourhoods with community kinship values, 

quietness and the high level of safety. 

Environmental Protection 
Objective 

Maintain or improve access to employment.  

Minimise safety hazards at the Mine access road junction. 

Minimise post-mining safety hazard. 

Performance 
Indicators/Criteria 

Number of complaints lodged by the public. 

Number of Belyando Shire residents applying for jobs. 

Number of accidents at mine access road intersection. 

All complaints received responded to within one month. 

Department of Main Roads design standards for intersections. 

Control Strategies Identify local social and community infrastructure issues by regular consultation with Belyando Shire 
Council and shire residents. 

Design the mine access road intersection in accordance with Department of Main Roads requirements. 

Complaints investigation and recording system. 

Prevent unauthorised access by the public to final voids. 

Commitment 31 A complaints register will be established. Any relevant nuisance complaint to be reported to the 
administering authority, investigated, and any if necessary remedial actions taken. 

 
12.4 PROPOSED EA CONDITIONS 
 
(G1-1) All complaints received must be recorded including details of complainant, reasons for the complaint, investigations undertaken, 

conclusions formed and actions taken. This information must be made available for inspection by the administering authority on 
request. 
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13 IMPLEMENTATION AND OPERATIONS 
 

13.1 CONTINUOUS IMPROVEMENT 
 
Rehabilitation research, monitoring and trials aimed at improving rehabilitation techniques will be ongoing at the 
Isaac Plains Mine.  Site environmental management practices will be refined in the light of company, industry 
and operational experience in order to improve performance. 
 

13.2 MONITORING 
 
Details of measurable indicators for environmental monitoring are provided in the respective strategies for Air 
Quality, Water Management, Land Management, Noise, Waste Management, Nature Conservation, Cultural 
Heritage and Community. 
 
A monitoring program will be developed as part of the Plan of Operations to measure variables relevant to 
licence conditions, and to measure the environmental performance of any operational system or activity which 
may have an impact upon compliance with the EA conditions.  The monitoring program will follow recognised 
codes, standards and guidelines, where appropriate, for selection of sample locations, sampling protocols, 
selection of parameters, sample analysis, and quality assurance.  It will also contain records of any appropriate 
ancillary information which will assist in interpretation of results. 
 
Laboratory analysis will be undertaken by a NATA registered laboratory accredited for the analysis. 
 
All monitoring and research data collected in accordance with the EA will be maintained and catalogued to allow 
ready access by company staff and the EPA. 
 

13.3 TRAINING 
 
All employees and contractors involved in the construction, operation and rehabilitation of the Isaac Plains 
project, will be appropriately qualified and experienced to undertake their relevant tasks. All employees will 
receive a site specific induction which shall include environmental responsibilities prior to commencement of 
work on the Isaac Plains mine. The induction training will focus on training staff on this EMOS and the 
environmental duty of care under the Environmental Protection Act 1994 and the cultural heritage duty of care 
under the Aboriginal and Cultural Heritage Act 2003. 
 
Additional training will be given to those engaged in activities where specific environmental capabilities may be 
required to ensure compliance with the Environmental Authority. 
 

13.4 ENVIRONMENTAL AUDITING 
 
Periodic internal and external environmental audits will be conducted of the Isaac Plains Mine in accordance with 
corporate environmental requirements.  The audit reports will be used internally to improve environmental 
performance and monitor regulatory compliance. 
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14 ENVIRONMENTAL REPORTING  
 
Reporting will be provided to the EPA in accordance with the requirements of the Environmental Authority.  As a 
minimum, an annual environmental report will be prepared and forwarded to the EPA as part of the Annual 
Return and also for the National Pollutant Inventory.  To support the annual report, a schedule of statutory and 
corporate reporting requirements will be maintained and responsibilities assigned.  All monitoring, research and 
planning data collected in accordance with the EA will be maintained and catalogued to allow ready preparation 
of statutory and corporate reports. 
 
A complaints/incidents register will also be maintained for complaints about activities associated with the mine. 
The following records are required to be kept in the Project Register in the event of an incident or complaint: 

time, date and nature of the incident/complaint; 

type of communication (for complaints only, eg telephone, letter, in person, etc.); 

name, contact address and contact telephone number of complainant (Note: if the complainant does not 
wish to be identified then ‘Not Identified’ is to be recorded); 

response and investigation undertaken as a result of the incident/complaint; 

name of person responsible for investigating the incident/complaint; and 

corrective action taken as a result of the incident/complaint investigation and signature of responsible 
person. 

The complaints/incidents register will be developed through the Plan of Operations. 
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DRAFT TRANSITIONAL ENVIRONMENTAL 
PROGRAM FOR ISAAC PLAINS COAL MINE UNDER 

SECTION 333  
OF THE ENVIRONMENTAL PROTECTION ACT 1994  

Principal Holder:  VALE AUSTRALIA (IP) PTY LTD 
IP COAL PTY LTD

  
EA Number:   MIN100329505 

Title:   Isaac Plains Coal Mine 

Date:   15 December 2010 

Finish Date: 30th June 2011 
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Table 1 – TEP Objectives 

OBJECTIVE ACTION RESPONSIBILITY TIME FRAME PERFORMANCE INDICATOR 
Achieve water quality 
requirements for 
discharged water in 
order to minimise 
environmental harm 

• Water Quality Monitoring carried 
out for all discharges in 
accordance with the requirements 
specified in the TEP (parameters, 
frequency etc...) 

• Background water quality 
monitoring of receiving waters in 
accordance with the requirements 
specified in the TEP (parameters, 
frequency etc...) 

• Monitor physical condition of 
immediate receiving waters 
(Smoky Creek and Isaac Plains 
River) regularly during discharge 
events 

Senior Site Executive – 
Cameron Farrington 

Daily until 
completion of 
dewatering 
activities 

• Discharge Water Quality is in accordance with the 
TEP requirements 

• Water quality results reported to DERM in 
accordance with the requirements specified in section 
7 of this TEP (parameters, frequency etc...) 

• No significant degradation of receiving water physical 
condition – stream bank condition / erosion etc. Any 
rehabilitation of water courses will be undertaken 
through appropriate legislation. 

Achieve water quantity 
requirements for 
discharged water in 
order to minimise flow 
disturbance 

• Discharges only to occur when 
sufficient natural flow in receiving 
waters (Isaac Plains River) as 
measured at the Goonyella 
Monitoring Station. 

• Conduct ongoing measurement of 
natural flow and discharge 
quantities / flow rates 

Senior Site Executive – 
Cameron Farrington 

Daily until 
completion of 
dewatering 
activities 

• No discharge during no flow conditions in the Isaac 
River 

• Discharge of up to approximately 80 ML/Day 
• Flow gauging data collected and maintained 
• Discharges quantities/times reported to DERM 

Conduct internal 
investigation and 
implement findings in 
order to prevent 
reoccurence 

• Rectification earthworks on levy 
banks completed  

• Internal investigation to detail 
causal and contributing factors 

Senior Site Executive – 
Cameron Farrington 

Completion of 
investigation by 
15 January 2011 

• Rectification earthworks completed by 22nd

December 2010 
• Completion of investigation findings and actions 

within specified timeframes 

Mitigate affects on 
downstream landholders 

• Conduct consultation with 
immediately affected downstream 
landholders and mines where 
applicable 

• Provide information to other 
affected stakeholders 

Senior Site Executive – 
Cameron Farrington 

Completion of 
dewatering 
activities by 28 
February 2011 

• No complaints from landholders / community / 
stakeholders 

• No impacts to immediately affected downstream 
landholders 

Complete dewatering 
activities by 26 May 
2011 

• Completion of dewatering 
activities by 26 May 2011 

Senior Site Executive – 
Cameron Farrington 

Completion of 
dewatering 
activities by 26 
May 2011 

• Dewatering completed by 26 May 2011in accordance 
with the TEP requirements. 
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Figure 1 Contaminant Release Points and Water Quality Monitoring Points 
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Guidelines to be used for processing of water quality analytical data 

•
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Application of the results of water quality monitoring data 

Ambient water quality Fitzroy Basin   
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Stream Flow Monitoring  

Isaac Plains at Goonyella

Monitoring Station 130414A 

Goonyella GS 130414A Lat 21:51 S Long 147:58 E GZ 230.060m Datum AHD AMTD 242.8km 
C_Area 1214sq.km 

Historical Data Records 1982/83 through to 2006/07 

http://www.derm.qld.gov.au/watershed/precomp/130414a/130414a.htm 

Figure 3 Current and Historical Flow Data at Goonyella 

Table 8 - Flow requirements for contaminant release

Isaac Plains River 

Smoky Creek 
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Receiving 
waters 

Release 
point 
(TEP 
RP) 

Gauging 
station 

description 
Easting (GDA94) Northing 

(GDA94) 

Minimum flow in 
receiving water 
required for a 
release event 

Flow 
recording 
frequency 

Isaac Plains 
River  

(TEP RP 
1) 

Isaac Plains 
River @ 

Goonyella 

Long 
147:58:21 

Lat 
21:51:20 

= > 0.3 m3/sec Continuous 
(minimum 

daily) 
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Contingency Procedures 

•

•

•

Figure 4: Contingency Flowchart for Turbidity & EC Alert and Environmental Trigger 
Level Exceedances 
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Contingency Procedures 
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In carrying out this Transitional Environmental Program, IPCM (i.e. principal EA holder’s 
representative)’ will undertake all activities in accordance with the following conditions. 

Undertaking the release of mine affected water 
1 Contaminants that will, or have the potential to cause environmental harm must not be 

released directly or indirectly to any waters except as permitted under this Transitional 
Environmental Approval, unless otherwise authorised to under the Environmental Protection 
Act 1994.  

2 The release of contaminants to waters must only occur from the release points specified in 
Table 2 and depicted in Figure 1 attached to this Transitional Environmental Program. 

3 The release of contaminants to waters must not exceed the release limits stated in Table 4 at 
the monitoring points specified in Table 4 of this Transitional Environmental Program. 

4 The release of contaminants to waters from the release points must be monitored at the 
locations specified in Table 2 and Table 3 for each quality characteristic and at the frequency 
specified in Table 4 and Table 5 of this Transitional Environmental Program.  

5 If quality characteristics of the release exceed any of the trigger levels specified in Table 5 
during a release event, the Transitional Environmental Program holder must compare the 
downstream results in the receiving waters identified in Table 6 to the trigger values specified 
in Table 5 and: 
a) where the trigger values are not exceeded then no action is to be taken 
b) where the downstream results exceed the trigger values specified Table 5 for any quality 

characteristic, compare the results of the downstream site to the data from background 
monitoring sites and 

i)      if the result is less than the background monitoring site data, then no action is to 
be taken or  
ii)      if the result is greater than the background monitoring site data, complete an 

investigation in accordance with the ANZECC & ARMCANZ 2000 methodology, 
into the potential for environmental harm and provide a written report to the 
administering authority, outlining 
1) details of the investigations carried out 
2) actions taken to prevent environmental harm. 

6 If an exceedance in accordance with condition 5(a)(ii)(2) is identified, the holder of the 
Transitional Environmental Program must notify the administering authority within 24 hours of 
receiving the result. The notification must include written verification of the exceedance 
forwarded to the administering authority either via facsimile (07 49822568) or email to 
Manager.MiningCWR@derm.qld.gov.au.  
Contaminant Release Events 

7 Notwithstanding any other condition of this Transitional Environmental Program, the release 
of contaminants to waters must only take place during periods of natural flow events 
specified as minimum flow in Table 8 for the contaminant release point(s) specified in Table 
2.  

8 The daily quantity of discharge released from each release point must be measured and 
recorded at the monitoring points in Table 2. 
Erosions and Sediment Control 

9 Releases to waters must be undertaken so as not to cause erosion of the bed and banks of 
the receiving waters, or cause a material build up of sediment in such waters. 

10 Erosion protection must be designed, installed and maintained at each release point 
authorised by this Transitional Environmental Program and must: 
a) designed and constructed by a suitably qualified and experienced person, and 
b) be inspected by a suitably qualified and experienced person 

1. prior to the commencement of dewatering operations; and 
2. following the cessation of release in accordance with the conditions of this 

Transitional Environmental Program.  
11 The holder of this Transitional Environmental Program must provide a report to the 

administering authority within 10 business days following the cessation of release of mine 
affected water authorised under authority of this Transitional Environmental Program. The 
report must detail the performance of erosion protection measures, including: 
a) identification of erosion, slumping and scour impacts to vegetation, 
b) rehabilitation, including earthworks, scour protection and flow velocity controls 

undertaken to minimise environmental harm, and 
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c) detailed engineering assessment of erosion protection works completed to date and any 
proposed works to be undertaken.  

Notification of Release Events 
14   The Transitional Environmental Program holder must notify the administering authority within 

24 hours of having commenced releasing mine affected water to the receiving environment. 
Notification must include the submission of written verification to the administering authority 
(either via facsimile (07 49822568) or email to Manager.MiningCWR@derm.qld.gov.au) of 
the following information: 
a) release commencement date/time 
b) expected release cessation date/time 
c) release point/s 
d) release volume (estimated) 
e) receiving water/s including the natural flow rate 
f) any details (including available data) regarding likely impacts on the receiving water(s).    

15  The Transitional Environmental Program holder must provide the administering authority 
daily during the release of mine affected water, in writing (either via facsimile (07 49822568) 
or email to Manager.MiningCWR@derm.qld.gov.au) of the following information: 
a) all in situ monitoring data for that day  
b) the receiving water flow rate 
c) the release flow rate. 

16 The Transitional Environmental Program holder must notify the administering authority as 
soon as practicable, (no later than within 24 hours after cessation of a release) of the 
cessation of a release notified under condition 14 and within 28 days provide the following 
information in writing: 
a) release cessation date/time 
b) natural flow volume in receiving water 
c) volume of water released 
d) details regarding the compliance of the release with the conditions of this Transitional 

Environmental Program (i.e. contamination limits, natural flow, discharge volume) 
e) all in-situ water quality monitoring results 
f) any other matters pertinent to the water release event. 
Monitoring Requirements 

17 Where monitoring is a requirement of this Transitional Environmental Program, ensure that a 
competent person(s) conducts all monitoring. 

18 All monitoring undertaken as a requirement of this Transitional Environmental Program must 
be undertaken in accordance with the administering authority’s Water Sampling Manual.  
Notification of emergencies, incidents and exceptions 

19 As soon as practicable after becoming aware of any emergency or incident which results in 
the release of contaminants not in accordance, or reasonably expected to be not in 
accordance with the conditions of this Transitional Environmental Program, the administering 
authority must be notified of the release by telephone, facsimile or email. 

20 The notification of emergencies or incidents must include but not be limited to the following: 
a) the holder of the Transitional Environmental Program 
b) the location of the emergency or incident 
c) the number of the Transitional Environmental Program 
d) the name and telephone number of the designated contact person 
e) the time of the release 
f) the time the holder of the Transitional Environmental Program became aware of the 

release 
g) the suspected cause of the release 
h) the environmental harm caused, threatened, or suspected to be caused by the release, 

and 
i) actions taken to prevent any further release and mitigate any environmental harm 

caused by the release.  
21 Not more than fourteen days following the initial notification of an emergency or incident, 

written advice must be provided of the information supplied to the administering authority in 
relation to: 
a) proposed actions to prevent a recurrence of the emergency or incident, and 
b) outcomes of actions taken at the time to prevent or minimise environmental harm.

c) 22      The holder of this Transitional Environmental Program must submit daily reports 
of in-situ water quality monitoring to the Administering Authority.  
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d) 23      The holder of this Transitional Environmental Program must submit a report to the 
administering authority on the fifth business day of each month detailing: 

e) a)     all activities undertaken under the Transitional Environmental Program, 

f) b)     b) how the Transitional Environmental Program holder has met the objectives of 
the Transitional Environmental Program, taking into account: 

g) i.     the best practice environmental management for the activity, and 

h) ii.    the risks of environmental harm being caused by the activity, and 

i) c)     how the Transitional Environmental Program holder has complied with all 
conditions contained within the Transitional Environmental Program. 

j) 24      The holder of this Transitional Environmental Program must submit a report to the 
administering authority by 27 May 2011 including: 

k) a)     details of the completion of the Transitional Environmental Program,  

l) b)     details on all activities undertaken under the Transitional Environmental Program, 

m) c)     identification of how the Transitional Environmental Program holder has met the 
objectives of the Transitional Environmental Program, taking into account: 

n) i.     the best practice environmental management for the activity, and 

o) ii.    the risks of environmental harm being caused by the activity,  

p) d)     identification of how the Transitional Environmental Program holder has complied 
with all conditions contained within the Transitional Environmental Program, and 

q) e)     confirmation that at closure of the Transitional  Environmental Program, the holder 
will be able to comply with the conditions of the current Environmental Authority issued 
for Isaac Plains Coal Mine, located at Mining Lease ML70342 and the Environmental 
Protection Act 1994. 
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These regulatory requirements of Chapter 4 of the Environmental Protection Regulation 2008, the 
Standard Criteria and the requirements of EP Act. 

In deciding to accept or refuse a TEP the administering authority is required to consider section 338 
of the EP Act, which states: 

338 Criteria for deciding draft program
(1) In deciding whether to approve or refuse to approve the draft program or the conditions (if 
any) of the approval, the administering authority— 
(a) must comply with any relevant regulatory requirement; and 
(b) subject to paragraph (a), must also consider the following— 

(i) the standard criteria; 
• The principles of ecological sustainable development as set out in the ‘National Strategy for 

Ecologically Sustainable Development’. 
• Any applicable environmental protection policy. 
• Any applicable Commonwealth, State or local government plans, standards, agreements or 

requirements.  
• Any applicable environmental impact study, assessment or report.  
• The character, resilience and values of the receiving environment. 
• All submissions made by the applicant and submitters. 
• The best practice environmental management for activities under any relevant instrument, or 

proposed instrument, as follows – a transitional environmental program. 
• The financial implications of the requirements under an instrument, or proposed instrument, 

mentioned in paragraph (g) (above) as they would relate to the type of activity or industry 
carried out, or proposed to be carried out, under the instrument. 

• The public interest. 
• Any applicable site management plan. 
• Any relevant integrated environmental management system or proposed integrated 

environmental management system. 
• Any other matter prescribed under a regulation. 

 (ii) additional information given in relation to the draft program; 
(iii) the views expressed at a conference held in relation to the draft program. 

As has been demonstrated a significant consideration for the draft TEP is for the standard criteria.  
Recommendations in relation to a submission of a draft TEP in line with section 338 and the standard 
criteria are: 
• Provide all relevant stakeholders, which may included Local Government and potentially affected 

landholders, with a copy of the draft TEP, and allow sufficient time for relevant stakeholders to 
provide comment for consideration. 

• The applicant is required to consider Environmental Protection Policies, the character, resilience 
and values of the receiving environment, any applicable plans and standards, such as ANECC 
(aquatic ecosystem guidelines), the Queensland Water Quality Guidelines and ‘A study of the 
cumulative impacts on water quality of mining activities in the Fitzroy River Basin’. 

In accordance with the legislation, the submitted TEP must adequately address methods to reduce 
environmental harm (Section 330) and must meet the content requirements detailed in section 331. 
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State legislation 

• Environmental Protection Act 1994 

• Environmental Protection (Water) Policy 2008 

• Water Act 2000 

• Water Regulation 2002 

Standards / codes 

Relevant Guidelines and Codes 

• EPA (1999), Water Quality Sampling Manual (3rd edition). Queensland Government: 
Brisbane. 

• ANZECC (2000), Guidelines for Fresh and Marine Water Quality. Australia and New Zealand 
Environment Conservation Council 

• AS 5667.1: 1998 Water Quality and Sampling – Guidance on the design if sampling 
programs, sampling techniques and the preservation and handling of samples

• AS 5667.9: 1998 Water Quality and Sampling – Guidance of sampling from marine waters 

• AS 5667.11: 1998 Water Quality and Sampling – Guidance on sampling of groundwaters 

Other TEP relevant guidelines and codes 

• IECA (2008), Best Practise Erosion & Sediment Control. International Erosion Control 
Association  

• EPA (2009), A study of the cumulative impacts on water quality of mining activities in the 
Fitzroy River Basin. Queensland Government: Brisbane. 

• Queensland Government (2010),Water Resource (Fitzroy Basin) Plan 2010 (Consultation 
Draft)  

• DERM (2009), Queensland Water Quality Guidelines 2009 (Version 3). Queensland 
Government: Brisbane.
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• Water Quality Monitoring Results 
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Site Date Time Insitu pH Insitu EC Insitu Temp. Turbidity Laboratory Results

(24 hr) (IESA) (IESA) (IESA) (IESA) pH Value

Electrical 
Conductivity @ 

25°C
Suspended Solids 

(SS) Turbidity
Sulfate as 

SO4 2-

pH Unit μS/cm degrees C NTU pH Unit μS/cm mg/L NTU mg/L
Trigger Level (End of pipe contaminant release limits) 6.5 - 9.0 1500 / 6.5 - 9.0 1500 1000
Trigger Level (Receiving waters contaminant trigger Levels) 6.5 - 8.0 1000 / 6.5 - 8.0 1000 1000
Feb-10
Billy's Gully  Upstream 1/02/2010 12:30
Billy's Gully  Downstream 1/02/2010 13:10
Smoky Creek  Upstream 1/02/2010 11:15
Smoky Creek Downstream 1/02/2010 -
Aug-10
Billy's Gully  Upstream 11/08/2010
Billy's Gully  Downstream 11/08/2010
Smoky Creek  Upstream 11/08/2010 8.24
Smoky Creek Downstream 11/08/2010
Nov-10
Billy's Gully  Upstream 17/11/2010 8:00 7.66 490 19
Billy's Gully  Upstream (duplicate) 17/11/2010 8:00 7.70 490 17
DNRE1 17/11/2010 8:30 7.55 552 20
Billy's Gully  Upstream 18/11/2010 7:18 7.18 372 22
Billy's Gully  Downstream 18/11/2010 7:49 7.49 503 22
Smoky Creek  Upstream 18/11/2010 8:10 8.10 246 22
Smoky Creek Downstream 18/11/2010 7:09 7.09 813 21
Dec-10
Billy's Gully  Upstream 13/12/2010 15:45 7.74 271 33
Billy's Gully  Downstream 13/12/2010 14:20 7.75 300 33
Smoky Creek  Upstream 13/12/2010 15:45 7.90 284 31
Smoky Creek Downstream 13/12/2010 14:15 7.88 286 32
Isaac River Upstream 13/12/2010 12:25 7.52 243 30
Isaac River Downstream 13/12/2010 13:00 7.24 208 29
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• Isaac Plains Site Layout Plan 
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Figure 2, N1 Pit Monitoring Points

IPCM MP 2 

IPCM MP 1 

Smoky Creek 
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Figure 3, S1 Pit Monitoring Point

IPCM MP 3 
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