
Ulan Complex  

 Sustainable Development  Plan  

ULN SD PLN 0056 

ULN SD PLN 0056  

Groundwater Monitoring Program  

Status: Approved  

Version: 4.0  

Effective: 21/07/2011  

Review: 21/07/2014  

Page 1 of 72  

THIS DOCUMENT IS UNC ONTROLLED UNLESS VIE WED ON THE INTRANET  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         
  

Groundwater 
Monitoring 
Program 

Environmental 

Management System 

Ulan Coal Mines Limited 



Ulan Complex  

Sustainable Development  Plan  

ULN SD PLN 0056  

Groundwater Monitoring Program  

Status: Approved  

Version: 4.0  

Effective: 21/07/2011  

Review: 21/07/2014  

Page 2 of 72  

THIS DOCUMENT IS UNC ONTROLLED UNLESS VIE WED ON THE INTRANET  

 

Preparation of Water Management Plan (WMP) and associated Groundwater 
Monitoring Program  (GWMP)  

Project approval was granted for the Ulan Coal -  Continued Operations Project by the 
Minister for Planning on 10  November 2010 ( Project Approval ( PA 08_0184) ) .  Condition 
34(a) of Schedule 3 of the proje ct approval requires that a WMP be prepared by suitably 
qualified and experienced persons whose appointment has been approved by the Director -
General.  This GWMP forms one component of the WMP (ULN SD PLN 0017) . 

In accordance with Condition 34 (b), Schedul e 3 of the project approval, Ulan Coal Mines 
Limited (UCML) received notification from the Director -General of the Department of 
Planning that the Department approved the appointment of Susan Shield, Technical 
Engineering Manager at Umwelt (Australia) Pty Limited, as suitably qualified and 
experienced to prepare the WMP ( refer to Appendix 1  for correspondence ) . 

This GWMP has been prepared by Susan Shield of Umwelt (Australia) Pty Limited in 

consultation with UCML.  
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1 COMMITMENT AND POLI CY 

1.1  Introduction  

Ulan Coal Mines Limited (UCML) is situated in the central west of New South Wales.  It is 
located in the Mid West ern  Regional Council (MWRC) Local Government Area (LGA) near the 
village of Ulan; approximately 38 kilometres north -northeast of Mudgee and 19 kilometres 
northeast of Gulgong ( refer to  Figure 1.1 ).  UCML is a joint venture between Xstrata Coal 
Pty Limited (90 %) and Mitsubishi Development (10%), Xstrata Coal NSW (XCN) maintains 
management responsibility for UCML.  The mining operations at UCML are one of a number 
of mining assets owned and/or managed by Xstrata Coal NSW (XCN).  

UCML received Project Approval ( PA 08_0184) from the NSW Department of Planning and 
Infrastructure ( DP&I , formerly NSW Department of Planning) on 15 November 2010 for 

continued operations. This Project Approval cover s current and proposed mining of the Ulan 
Mine Complex for the next 21 yea rs, and production of up to 20 Mtpa (million tonnes per 
annum) of product coal.  This approval incorporates both underground and open cut mining 
operations undertaken twenty - four hours a day, 7 days per week.  The existing and 
proposed underground and open cut mining activities are referred to within  this program  as 
the Ulan Mine Complex  ( refer to Figure 1.2 ).  

To satisfy Condition 34 , Schedule 3 of the Project Approval , UCML are required to prepare a 

GWMP.  This GWMP has been developed in accordance with the conditions of Project 
Approval and Statement of Commitments specified in Table s 2.1  and  2.3 . The se table s 
summarise the requirements of UCMLôs Project Approval and the section of the GWMP 
where the consent conditio ns have  been addressed.  

Implementation of the GWMP also satisfies the requirements of Development Approval (DA) 
113 -12 -98 , as specified in Table 2.2 , and Subsidence Management Plan (SMP) approvals 
for Longwalls 23 to 26 and W1  (refer to Table 2.4 )  and Lon gwalls W2 to W3  (refer to 

Table  2.5 ) . If there is any inconsistency between the above development consents, then 
the conditions of the Project Approval shall prevail to the extent of the inconsistency.  The 
plan also ensures that UCML addresses the water mo nitoring requirements within the 
Statement of Commitments, as detailed in the Ulan Coal -  Continued Operations 
Environmental Assessment  (EA) (Umwelt, 2009).   

In accordance with Condition 34 (b), Schedule 3 of the Project Approval this GWMP has 
been prepared by Susan Shield of Umwelt (Australia) Pty Limited in consultation with UCML.  

This GWMP has been prepared as a component of the WMP (ULN SD PLN 0017) , and must 
be read in conjunction with the WMP. 

 

1.2  Purpose and Scope  

This GWMP has been dev eloped to ensure  complia nce with the conditions of the P roject 
Approval  (PA 08_0184), the EA , Development Approval 113 -12 -98 and SMP Approvals  held 
by UCML  (refer to Section 2.4 ) .  This plan has also been developed to detail the program 
for UCML to m onitor and  confirm changes to the groundwater regime that are the result of 
mining activities at UCML. 

The GWMP establishes the monitoring and reporting requirements  for the Ulan Mine 
Complex :  
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 to enable groundwater extraction volumes to be reported against the relevant water 
licences; and  

 for regional groundwater systems, in order to:  

Á establish trends in groundwater levels;   

Á compare monitoring results with predicted groundwater depressurisation and 
associated groundwater inflows ;  and  

Á assess and quantify any potential impact on private licensed bores.  

This GWMP includes monitoring of the following elemen ts of the alluvial and hardrock /coal 
measures aquifers in the Ulan  Mine Complex region :  

 alluvial, Triassic, coal seam and interburden aquifers ;  

 baseflows to the Goulburn and Talbragar Rivers and associated creeks;  

 any groundwater bores, springs and seeps on privately owned land; and  

 óThe Dripô, a groundwater dependant natural site of cultural significance , to the east of 
the Ulan Mine Complex . 

 

1.3  Objectives  

The key objectives of this GWMP are to :  

 provide historical baseline data on groundwater levels and water quality for the 
surrounding aquifers, including  regional grou ndwater and privately owned bores;  

 provide relevant groundwater trigger levels for privately owned bores to assist in 
determining when response mechanisms or remedial actions are required;  

 provide groundwater monitoring data for confirmation of the groundw ater model;  

 provide methods to assess and maintain compliance with the conditions of the project 
approval, water licences and legislation relating to groundwater ; and  

 establish accountabilities for groundwater management at UCML.  

 

1.4  Related Documents  

Documents within the UCML Environmental  Management System that relate to, or provide 
support to this GWMP include:  

 Water Management Plan (WMP) (ULN SD PLN 0 017 );  

 Surface Water  Monitoring P rogram  (SWMP) (ULN SD PLN 0055 ) ;   

 Surface Water and Groundwater Response Plan  (SWGWRP) (ULN SD PLN 00 57 ) ;  and  

 Biodiversity, Rehabilitation and Offset Management Plan (BROMP) (ULN SD EXT 0093) . 

This GWMP has also been developed in accordance with the relevant Xstrata Coal NSW 
(XCN) policies and standards outlined in the  UCML Environmental Management Strategy  
(EMS) (ULN SD PLN 0050) including :  

 Risk and Change Management (XCN SD GDL 0005)  ï Section 2 of EMS;  

 Environment, Biodiversity and Landscape Functions (XCN SD GDL 0010)  -  Section 3 of 

EMS;  
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 Licences and Approvals Anne xure (XCN SD ANN 0012)  -  Section 3 of EMS ;  

 Sustainable Development (SD)  Measurement and Reporting Annexure (XCN SD ANN 
0050)  -  Section 3 of EMS ; and  

 Monitoring and Review (XCN SD GDL 0016)  -  Section 4 of EMS .  
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Figure 1. 1: Location of the Ulan Mine Complex  
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Figure 1. 2: Ulan Coal Continued Operations  
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2 PLANNING  

2.1  Project Approval s 

The Project Approval for UCML was assessed under Part 3A of the EP&A Act 1979  and 
approval was gained from the Minister for Planning on 15 November 2010 (PA 08_0184) . 
Conditions of the Project Approval, relevant commitments from the Ulan Coal Continued 
Operations Environmental Assessment  (EA) (Umwelt, 2009) and conditions of the 
Development Approval (DA) 113 -12 -98 relevant to groundwater monitoring, and an 
indication of  where they are addressed in  this plan, are contained  in Table s 2 .1  and 2.2 .  

 

Table 2 .1 ï Project Approval (08_0184) Conditions  

Project Approval Conditions  Section of this 
Document  

39.  The Groundwater Monitoring Program must include:  

a)  detailed baseline data of groundwater levels, yield and quality in 
the region, and particularly any groundwater bores, springs and 
seeps (including spring and seep fed dams) that may be affected 
by mining operations on site;  

Section 3.1.4  

b)  a program to augment the baseline data over the life of the 
project;  

Sections 3.1.4 , 4.1  

c)  groundwater assessment criteria, including trigger levels for 
investigating any potentially adverse groundwater impacts;  

Section 0 

d)  a program to monitor  and/or validate :  

 groundwater inflows to the open cut and underground mining 
operations;  

 the impacts of the project on:  

 the alluvial, Triassic, coal seam and interburden aquifers;  

 base flows to the Goulburn and Talbragar Rivers and 
associated creeks;  

 any groundwater bores, springs and seeps on privately -
owned land;  

 the óDripô; and 

 riparian vegetation along the Goulburn and Talbragar 
Rivers and associated creeks; and  

 the seepage/leachate from any tailings dams, water storages 
or backfilled voids on site; and  

 

Section 4.1.2  
 

 

Section 4.1.3  

Section 4.1.6  
 

Section 4.1.4  
 

Section 4.1.7  

Section 4.1.8  

 
Section 4.1.5  

e)  a program to validate the groundwater model for the project, and 
calibrate it to site specific conditions.  

Section 4.2.1  

Note: The program to monitor and/or validate the impacts of the project 
on the óDripô will need to be prepared and implemented in collaboration 
with the owners of the Moolarben coal mine.  

Section 4.1.7  
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Table 2.2 -  Development Consent Conditions ( DA No. 113 -12 - 98 )  

Development Consent Conditions  Section of this 
Document  

4.1 (a)(ii) identification of any possible adverse effects on water supply 

sources of surrounding landholders as a result of the underground mining 

operation in the MLA 80 and surface mine works and implementation of 

mitigation measures as necessary  

Section s 3.1.1.2, 0, 
4.1.4 , 4.2  

4.1 (a)(vii) A groundwater assessment and remediation plan.  This plan 
shall  included:  

 a remediation plan to be developed for any groundwater system 
which is degraded beyond its current beneficial use classification.  

 Groundwater monitoring programs which comply with DLWC 
guidelines for groundwater monitoring.  The guidelines cover  bore 
installation, monitoring, network densities, bore casing to prevent 
ingress of shallow groundwater to the bores and monitoring 
parameters;  

 details of the time period of the monitoring program; and,  

 provision for an annual report of groundwater monit oring to be 
submitted to DLWC, including interpretation of groundwater 
monitoring data, groundwater depressurization levels, and the 
extent of the groundwater depressurization cone for the site.  This 
report shall form part of the AEMR (refer to Condition 9.2(a)).  

 the plan shall be updated to include potential impacts on 
subsurface water from (basalt) quarry operation.  

Sectio ns 4.1.2  to 
4.1.8 , 4.2 , 4.2.5  

 

 

 

 

 

 

 

 

 

 

 

Quarry operation 
has not commenced  

4.1 (a)(viii)  Identification of the fresh quality groundwater resources 

within the project area, including the development of appropriate 

protection strategies;  

Section 3.1  

4.1 (a)(ix)  Projection of potential groundwater changes during mining 

(short term) and post -mining (long term) with particular attention given 

to the affect of changes to groundwater quality and mobilization of salts;  

Section 0 

 

 

2.2  Statement of Commitments  

Table 2.3  provides the relevant Statement of Commitments as made in Project Approval 
08_0184 .  

Table 2.3  -  Statement of Commitments  

Statement of Commitment s Section of this 
Document  

6.4.1 A groundwater monitoring program will be implemented for the 
Project as outlined in Section 5.3 , or as otherwise agreed by the 
Director General in consultation with the water management plan 
for the project.   The groundwater moni toring program will include:  

Entire document  
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Statement of Commitment s Section of this 
Document  

 Continued measurement of groundwater levels, pressures and 
water quality within the existing regional network of monitoring 
bores and an expanded network as underground mining 
progresses to the north and west, specifically considering:  

Á depressurisation monitoring of at least three multi level 
piezometer strings equipped with vibrating wire transducers 
(or equivalent) and distributed within the Permian -Triassic 
strata;  

Á strata hydraulic conductivity measurement on rock core 
obtained at these above noted piezometer locations;  

Á daily or more frequent monitoring of pore pressures and 
piezometric elevations by installed auto recorders in 
selected new piezometers.  

Section 4.1  

 Mine water seepage monitoring, including:  

Á measurement  of all water pumped underground and all 
mine water pumped to surface on a daily basis.  
Measurement will be undertaken using calibrated flow 
meters or other suitable gauging apparatus;   

Á routine monitoring of coal moisture content delivered from 
the worki ng face, ventilation humidity and any build up of 
water storage in the goaf.  

Refer to Water 
Management Plan   

(ULN SD PLN 
0017)  

Groundwater monitoring will include:  

 monthly monitoring of basic water quality parameters pH and 
EC in pumped mine water.   

 six  monthly monitoring of pH and EC in the regional monitoring 
network.  

 annual measurement of total dissolved solids (TDS) and 
speciation of water samples in selected piezometers to support 
identification of mixing of groundwater types.   

 graphical plotting o f basic water quality parameters and 
identification of trend lines and statistics including mean and 
standard deviation calculated quarterly.  Comparison of trends 
with rainfall and any other identifiable processes that may 
influence such trends.  

Section 4.1  

The monitoring network and monitoring programme will be reviewed on an 
annual basis to determine ongoing suitability and any proposed changes will 
be discussed in the Annual Environmental Management Report (AEMR).  

Section 4.2.5  

Monitoring Review and Management Response  

6.4.2 The results of groundwater monitoring and a comparison of measured 
and predicted impacts will be reported in the annual review 
required by the project approval conditions . 

Section 4.2.5  

6.4.3 Impacts on the privately owned licensed bores identified in Section 
5.3  as being potentially affected, will be assessed by monitoring 
and in the event that any utilised privately owned bore is 
significantly adversely affected, an alternative water supply will be 
provided by UCML until such time as the bore is re -established o r 
replaced , or appropriate compensation established, in accordance 
with project approval requirements . 

Section 4.2  
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Statement of Commitment s Section of this 
Document  

6.4.4 The groundwater monitoring results will be analy sed (graphically and 
statistically) as new results become available i.e. quarterly or six 
monthly.  In addition, a monitoring review and verification process 
will be established as part of the Water Management Plan process, 
to verify regional groundwater l osses as necessary to refine 
groundwater mitigation strategies.  

Section 4.2  

6.4.5 Identification of any changes or long term trends in groundwater 
outside the predicted  impacts will result in an investigation to 
determine if the trend is a result of the Project operations and if so, 
identify management strategies to be implemented to address the 
identified issues as per UCMLôs Internal TARP process (T ï trigger; 
A ï Acti on; R ï response; P ï Plan) . 

Section 4.2  

6.4.6 Review of depressurisation of coal measures and comparison of 
responses with aquifer model predictions will be completed e very 
two years.  Expert review will be undertaken by a suitably qualified 
hydrogeologist, and reported in accordance with the process set 
out in the Water Management Plan . 

Section 4.2.5  

 

 

2.3  SMP Approvals  

SMP approval for LW 23 -26 and W1 was received from the Director General (Department of 
Primary Industries) on 1 August 2006. SMP approval for LW W2 and W3 was received from 
the Acting Executive Director (Department of Primary Industries) on 21 January 2009.  

In accordance with Condition 13 of the SMP approval for LWW2 and W3 UCML submitted 
HSEC MGP 043 (also known as ULN SD PLN 0018) Surface & Ground Water Monitoring 
Program  for approval to the Director Environmental Sustainability  (NSW Industry and 
Investment ï Mineral Resources) on 12 February 2010.  This Program was developed in 
consultation with the NSW Office of Water (formerly the Department of Water and Energy)  
and was  approved by the Director Environmental Sustainability  on 16 February 2010.  

In order to meet the conditions of PA 08_0184, UCML has replaced HSEC MGP 043 Surface 
& Ground Water Monitoring Program  with  three plans:  

 this GWMP;   

 the SWMP ( ULN SD PLN 0055 ) ;  and  

 the SWGWRP ( ULN SD PLN 00 57 ).   

 

Table s 2. 4  and 2.5  provide  the relevant conditions of the SMP approvals relevant to the 
GWMP and where they are addressed in this program . Surface water monitoring and 
reporting requirements have been addressed in the SWMP ( ULN SD PLN 0055 ). Assessment 
and response mechanisms for both surface water and groundwater are discussed in the 
SWGWRP ( ULN SD PLN 00 57 ).   
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Table 2.4  ï SMP Approval Re quirements  (Longwalls 23 -26 and W1)  

SMP Approval Requirement  Section of this 
Document  

Subsidence Management Approvals  

9 The leaseholder shall develop and implement a program to ensure ongoing 
baseline data collection, investigation, assessment and regular  reviews 
with the relevant stakeholders. A review schedule shall be developed in 
consultation with these stakeholders. The review schedule shall be 
submitted to the director of environment and sustainability within four 
months of this approval. The leaseho lder shall undertake further reviews 
if such reviews are requested by the director of environmental 
sustainability or the principal subsidence engineer.  

This GWMP and 
the SWMP  

10 The ongoing baseline data collection, investigation, assessment and 
reviews shall aim to identify appropriate management measures to 
mitigate and/or remediate subsidence impacts. The leaseholder shall 
ensure that management reviews are conducted in consultation with 
relevant stakeholders, prior to the subsidence of any important s urface 
features or as otherwise determined in the said schedule in condition 9.  

This GWMP, the 
SWMP and the 

SWGWRP. 

11  The leaseholder shall regularly seek advice and /or feedback from the 
relevant stakeholders, with regard to the adequacy, quality and 
eff ectiveness of the implemented management processes and the need 
for any appropriate management measures, early response actions or 
emergency response procedures to ensure adequate management of any 
potential subsidence impacts due to longwall mining.  

Secti on 4.2.5.1 
(see also SWMP)  

Subsidence Reporting  

13 End of Panel Report - The leaseholder shall prepare an end of panel report 
to encompass all environmental and subsidence monitoring, including a 
comparison of actual impacts with predicted subsidence impacts. The 
report shall be submitted to the director, E nvironmental Sustainability, 
within 3 months of extraction being completed for each longwall panel.  

Section 4.2.5.1 
(see also SWMP)  

14 The leaseholder shall provide to the mine subsidence board, the 
owners/operators of any infrastructure and the Director Environmental 
Sustainability and Principal subsidence engineer of the Department of 
Primary Industries, notification within 24 hours of occurrence or 
identification of the following during the development of subsidence 
caused by longwall mining. The same information shall also be made 
available to other relevant stakeholders if requested.  

a) Any subsidence impacts adverse to the groundwate r and/or the 
natural environment which may be affected by longwall mining.  

b) Any observed subsidence impacts adverse to the serviceability and/or 
safety of infrastructure and other built structures that may be 
affected by longwall mining;  

c) Any significa nt unpredicted and/or higher than predicted subsidence 
and/or abnormalities in subsidence development in any surface areas 
that may be affected by longwall mining;  

d) Any adverse subsidence impacts reported by a relevant stakeholder, 
and  

e) Any other relev ant information requiring prompt notification.  

Section 4.2.5.1 
(see also SWMP)  

Implementation of the Approved SMP  

16 The leaseholder shall prepare and regularly update the Subsidence 
Management Status Report until completion of subsidence in the 
application area. This status report shall be provided to the Mine 

Section 4.2.5.1 
(see also SWMP)  
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SMP Approval Requirement  Section of this 
Document  

Subsidence Board, the Director of Environmental Sustainabili ty and the 
Principal Subsidence Engineer of the Department of Primary Industries. 
The report may also be made available to other relevant stakeholders if 
requested. It shall be submitted at a minimum of four monthly intervals 
from the date of this approval , or at any other interval as required in 
writing by the Director Environmental Sustainability or the Principal 
Subsidence Engineer, and shall include but not be limited to:  

a) Face Position of the longwall panel being extracted;  

b) A summary of any manage ment action undertaken by the leaseholder;  

c) A summary of the results of consultation with stakeholders as per 
condition 11 and 15;  

d) A summary of the observed and/or reported subsidence impacts, 
incidents, service difficulties, community complaints, and  any other 
information reported as per condition 14;  

Water Management  

17 Watercourses and Groundwater  -  The leaseholder shall ensure full 
compliance with any statutory requirements of the Department of 
Natural Resources and  the Department of Environment and 
Conservation, with regard to the management of watercourses, and the 
groundwater resources that may be affected by subsidence arising from 
the extraction of the subject longwall panels.  

Section 2.4  

(see also SWMP)  

18 Water Supply  -  In the event of interruptions to water supplies due to 
impacts on water pipelines/ mains, groundwater bores, water tanks, farm 
dams and/or any other water supply coarse caused by subsidence arising 
from long wall mining, the leaseholder shal l be responsible for providing 
water supplies of equivalent quantity and quality, to location convenient 
to residents, landholders or businesses affected by subsidence arising 
from longwall until such time that the water pipeline/ mains, 
groundwater bores,  water tanks, farm dams and/or any other water 
supply sources are restored.  

Section 4.2.2  

Refer to 
SWGWRP 

 

Table 2.5 ï SMP Approval Requirements (Longwalls W2 and W3 )  

SMP Approval Requirement  Section of this 

Document  

Environmental Monitoring  

13 The leaseholder must submit to the Director Environmental Sustainability 
for approval an environmental monitoring programme (EMP) for the 
longwall panels which are the subject of this Approval. This programme 
must address subsidence impacts on:   

 Surface  and groundwater (quality and quantity)  
 Aboriginal sites;  
 Flora & fauna  

 

The EMP must develop a response strategy for each of the above to 
include:  

a)  trigger levels for subsidence impacts that require actions and 
responses;  

b)  the procedure that would be followed in the event that the 

 

 

 

 

This GWMP  and  
the SWMP.   

 

 

Refer to 
SWGWRP 
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SMP Approval Requirement  Section of this 
Document  

monitoring indicates an exceedence of the trigger levels  

c)  measures to mitigate, remediate and/or compensate any identified 
impacts  

d)  a protocol for the notification of identified exceedences of the t rigger 
levels.  

This response strategy must be prepared within 60 days of this approval 
in consultation with relevant landholders, Department of Water and 
Energy and government agencies. The Groundwater EMP must be 
consistent with the Department of Water a nd Energyôs ñDraft Guidelines 
for Groundwater Monitoring ò.  

 

Note: The programme should be submitted to the Principal Subsidence 
Engineer at least 30 days prior to the expected commencement of 
extraction to enable sufficient time for the assessment of the 
programme.  The Principal Subsidence Engineer may require the 
provision of further information to assist in the assessment of the 
programme or a resubmission of the programme if it is considered 
inadequate.  Complex issues or the n eed for additional inform ation or a 
resubmission of the programme may require a longer assessment period.  

 

Incident and Ongoing Management Reporting  

15 The Leaseholder must, within 24 hours of becoming aware of the 
occurrence, notify:  

i.    The Principal Subsidence Engineer;  

ii.   The Department of Water and Energy; and  

iii. Other relevant st akeholders and Government Agencies  with a 
regulatory role if they request such notifications, of the following:  

a)  Any significant unpredicted and/or higher than predicted 
subsidence and/or abnormalities in the development of subsidence;  

b)  Any exceedan ce of predicted impacts on groundwater resources 
and/or the natural environment that may have been caused 
(whether partly or wholly) by subsidence;  

c)  Any observed subsidence impacts adverse to the serviceability 
and/or safety of infrastructure and other built structures that may 
be affected by longwall mining;  

d)  any significant subsidence induced cracking and/or ground 
deformations observed in any surface areas within the SMP 
application area  

 

Section 4.2.4  

16 The Leaseholder must prepare and maintain a Subsidence Management 
Status Report which must include but not be limited to:  

a)  the current face position of the longwall  panel being extracted;  

b)  a summary of any subsidence management actions undertaken by 
the Leaseholder in the period subsequent to the last regular 
submission of the Status Report;  

c)  a summary of any comments, advice and feedback from consultation 
with  stakeholders in relation to the implementation of this Approval 
(including the preparation, implementation and review of plans, 
programmes, reports or strategies required by this approval) 

Section 4.2.5.2  
(see also SWMP)  
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SMP Approval Requirement  Section of this 
Document  

undertaken or received in the period subsequent to the last regula r 
submission of the Status Report and a summary of the Leaseholder's 
response to the comments, advice and feedback given by the 
stakeholders;  

d)  a summary of the observed and/or reported subsidence impacts, 
incidents, service difficulties, community compl aints, and any other 
relevant information reported to the Leaseholder in the period 
subsequent to the last regular submission of the Status Report and a 
summary of the Leaseholder's response to these impacts, incidents, 
service difficulties and complaints;  

e)  a summary of subsidence development based on monitoring 
information compared with any defined triggers and/or the predicted 
subsidence to facilitate early detection of potential subsidence 
impacts;  

f)  a summary of the adequacy, quality and effectiven ess of the 
implemented management processes based on the monitoring and 
consultation information summarised above; and  

g)  a statement regarding any additional and/or outstanding 
management actions to be undertaken or the need for early 
responses or emerge ncy procedures to ensure adequate management 
of any potential subsidence impacts due to longwall mining.  

 

The Subsidence Management Status Report must be updated at least every 
14 days to reflect any changes in the information required to  be  included 
in th e Report.  The Status Report must be regularly submitted to the 
Principal Subsidence Engineer, the Department of Water and Energy 
every four (4) months from the date of this Approval.  The Status Report 
(as updated from time to time) must be provided, upon  request, to the 
Mine Subsidence Board, the Director of Environmental Sustainability, the 
Principal Subsidence Engineer of the Department of Primary Industries, 
owners/operators of any infrastructure within the application area and 
any other stakeholders.  

 

End of Panel Report  

17 Within 4 months of the completion of each longwall panel, an end of 
panel report must be prepared to the satisfaction of the Director 
Environmental Sustainability.  The end of panel report must:  

a)  include a summary of the subsidence and environmental monitoring 
results for the applicable longwall panel;  

b)  include an analysis of these monitoring results against the relevant:  

     Å  impact assessment criteria; 

     Å  monitoring results from previous panels; and  

     Å  predictions in the SMP; 

c)  identify any trends in the monitoring results over the life of the 
activity; and  

d)  describe what actions were taken to ensure adequate management of 
any potential subsidence impacts due to longwall m ining.  

 

Section 4.2.5.2  
(see also SWMP)  

Water Supply  

20 In the event of interruptions to water supplies (water quality and/or 

Section 4.2.2  

Refer to 
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SMP Approval Requirement  Section of this 
Document  

quantity) due to subsidence impacts on water supply systems and/or 
sources caused by longwall  mining, the Leaseholder must provide, 
without delay, water supplies of equivalent quality and quantity to 
locations convenient to those affected within the SMP Application Area 
until such time that the affected water supply systems and/or sources 
are rest ored.  

SWGWRP 

 

2.4  Legislati on and Guidelines  

UCML will undertake groundwater monitoring in accordance with the policies, principles, 
regulations and guidelines contained within:  

 Protection of the Environment Operations Act 1997  (POEO Act) administered by the 
Office of Environment and Heritage (OEH) ( formerly the NSW Department of 
Environment, Climate Change and Water (DECCW) );  

 Water Management Act 2000 , administered by the Department of Trade and 
Investment, Regional Infrastruct ure and Services (DTIRIS) ;  

 Water Act 1912 , administered by the DTIRIS ;  

 Environmental Planning and Assessment Act 1979  (EP&A Act), administered by the 
DP&I ;  

 Approved Methods for the Sampling and Analysis of Water Pollutants in New South 
Wales  (DECCW, 2004);   

 Draft Guidelines for Groundwater Monitoring ( Department of Water and Energy);  

 ANZECC 2000  Australian Guidelines for Fresh and Marine Water Quality ;  

 Standards Australia (1998) AS 5667.11 -1998: Guidance on sampling Groundwaters; and  

 National Water Quality Management Strategy: Australian Guidelines for Fresh and 
Marine Water Quality  (ANZECC, 2000).  

 

2.4.1  Water Licences  

UCML currently holds a number of Part 5 licences under the Water Act 1912  for  the 
extraction of groundwater  and for monitoring purposes .  A list of water licences held by 
UCML for the Ulan Mine Complex is provided in Table 2 .6 . 
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Table 2. 6  ï Water Licences  

Licence No.  Description  Works Type  Extraction 
Limit (ML)  

Extraction 
Purpose  

Expiry Date  

20BL168837  Dewatering 
pumps  

Extraction Bore  4000  

 

Mining  9/12/2013  

20BL172449  Dewatering 
pumps  

Extraction Bore  Mining   

21/04/2015  

20BL168008  PB1C Extraction Bore  180  Industrial  15/05/201 6 

80BL237200  Cavandah 
Flats   

Stock/Domestic 
Bore  

NA Stock/Domestic  Perpetuity  

20WA209953  Moolarben 
Creek Dam  

Water Supply  NA Water Supply  29/06/2013  

20BL168100   Monitoring Bore  NA NA Perpetuity  

20BL172841  Bobadeen 
Monitoring 
Network  

Monitoring Bore  NA NA Perpetuity  

20BL172845  Goulburn 
River 

Diversion 
Monitoring 
Network  

Monitoring Bore  NA NA Perpetuity  

20BL172846  Alluvium 
Monitoring 
Network  

Monitoring Bore  NA NA Perpetuity  

20BL172847  Hydrocarbon 
Monitoring 
Network  

Monitoring Bore  NA NA Perpetuity  

20BL172850  North 
Monitoring 
Network  

Monitoring Bore  NA NA Perpetuity  

20BL172851  Intermittent 
Monitoring 
Network  

Monitoring Bore  NA NA Perpetuity  

 

2.5  Consultation  

Extensive consultation with government authorities was undertaken during the preparation 
of the Ulan Coal ï Continued Operations Environmental Assessment  (EA) including project 
briefings, a Planning Focus Meeting and separate meetings with relevant government 
authorities to discuss specific issues. The consultation undertaken during the preparation of 
the EA is described in Section 3 of the EA (Umwelt , 200 9).  

Consult ation  with NSW Office of Water (NOW) , OEH, Department of Trade and Investment, 

Regional Infrastructure and Services (DTIRIS, formerly Industry and Investment NSW (NSW 
I&I) and  MWRC occurred prior to submission of this GWMP through a detailed pre sentation 
on 23 March 2011.  

In accordance with Condition 34(a), Schedule 3 of the Project Approval, this program was 
submitted to DP&I  for review and comment  on 31  March 2011 .  
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On 16 May 2011, representatives of UCML met with DP&I   to discuss the Department ôs 
comments on this plan. Comments received from DP&I   in May 2011 have been addressed 
in this version of the plan, as shown in Table 2. 7 . 
 

Table 2.7  -  GWMP feedback from DP & I  

 

Department Issue  Where addressed  

Condition 39 requires baseline data on springs and seeps. This 
in not included in the program.  

Section 3.1.4  

Programs to monitor baseflows to the Goulburn and Talbragar 
Rivers (as required to Condition 39) have been deferred.  

Section 4.1.6  

Program to monitor the ñdripò (as required by Condition 39) has 
been deferred.  

Section 4.1.7  

Need to confirm how often the groundwater model will be 
validated. WMP states reviewed annually and managed every 3 
years, Statement of Commitment 6.4.6 states every 2 years, 
GWMP indicates every 3 years.  

Section 4.2.1  

What is the justification for the groundwater level triggers? Why 
10% or 4 m loss?  

Section 3.2.1  

Section 4.1.3 ï need to specify frequency of monitoring of 
groundwater levels and water quality in all networks (it is 
insufficient to indicate that monitoring will be done 
ñintermittentlyò or on a ñcampaignò basis). 

Section 4.1.3  

 

Following further consultation with DP&I and NOW on Friday 15 July 2011, it was agreed 
that UCML would resubmit the revised GWMP to both departments concurrently.  

Copi es of all correspondence are included in Appendix 1  of this program . 
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3 IMPLEMENTATION  

3.1  Groundwater Regime and Baseline Data  

3.1.1  Regional Groundwater System  

3.1.1.1  Existing Groundwater Regime  

The regional groundwater systems were described in detail in the Groundwater Assessment 
prepared as part of the EA (MER, 2009).  An overview of the regional groundwater systems 
is provided below.  

The regional groundwater system comprises two general aquifer types:  

 alluvial aquifers associated with major drainage lines; and  

 hardrock /coal aquifers associated with the coal measures.  

 
The properties of the two aquifer  system s vary significantly.   

The alluvial aquifers within the region include alluvial deposits along the Goulburn River and 
Ulan Creek.  These deposits  are generally a mi x of clayey silts and sands with occasional 
coarser gravel layers .  The alluvial deposits within the region are considered shallow and of 
limited extent.  

The hardrock/coal aquifers comprise Jurassic sandstones and siltstones overlying Triassic 
sandstones w ith Permian coal measures underlying the Triassic layer.  These geological 
units form relatively discrete layers dipping to the north -east at a shallow angle  and  overlie 
a relatively impermeable granite basement.  

Within the mining area the Jurassic sandsto nes and siltstones are mostly unsaturated and 
the Triassic sandstones are variably saturated.  The Permian coal measures are saturated 

within the mining area however they have been largely depressurised as a result of previous 
mining activities . 

The hydrau lic property of each unit varies significantly.  Within the Permian coal measures, 
the coal strata ( Ulan coal seam )  exhibits a relatively high hydraulic conductivity while the 
overburden strata has much lower conductivity and does  not easily drain.  The ov erlying 
Triassic sandstones are much more conductive and porous and are regarded as a regional 

groundwater store.   The Jurassic rocks are more variable with generally lower conductivities 
than the underlying Triassic strata . 

Water tables and groundwater pr essures are sustained by rainfall infiltration with estimates 
of recharge to deep hardrock strata varying fr om 0  per cent  to 2  per cent  of annual rainfall .  
Recharge to the groundwater systems generally occurs in areas where the regolith is well 
developed or where alluvial deposits have accumulated.  

The Goulburn River and Talbragar River act a s regional drainage sinks.  Groundwater 

discharge into rivers is termed óbaseflowô and typically takes longer to reach a river than 
rainfall - runoff across the land  sur face.  

Flow analysis of the Goulburn River (MER, 2009) indicates that the upper reaches of the 
Goulburn River exhibit fast recession of stream flows with flows sustained only for short 
periods of time.  

This suggests that the upper reaches of the Goulburn Ri ver have modest to poor storage 

characteristics in  th e shallow aquifer systems which contribute to baseflow.  As stated by 
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MER (2009), ñMinor contributions of baseflows from slightly deeper hardrock systems (as 
upward leakage possibly via springs), are mor e likely to dominate the extended dry periods 
when flows are frequently less than 0.5 ML/dayò. 

As stated in the  EA there are no identified groundwater dependant ecosystems (GDEs) or 
associated springs within the Project Area.  While there are potentially se veral examples of 
these ecosystems within the boundary of the Ulan Mine Complex, these are generally not 
well -defined, blend into adjacent drier communities and are not significant GDEs such as 
hanging swamps and limestone cave systems, which are not prese nt within the boundary of 
the Ulan Mine Complex.  

'The Drip' is an important natural feature which is sustained by a localised groundwater 
system.  'The Drip' is located on the Goulburn River approximately 3 kilometres east of the 
Ulan Mine Complex.  'The D rip' is sustained by surficial and relatively shallow elevated 
groundwater storage which is governed  mostly by short term rainfall events that surcharge 
the regolith, weathered rock and joints in the area.  Rainfall recharge and downwards 

percolation is in tercepted at horizontal bedding planes which then transmit the groundwater 
to the unconfined rock faces above the Goulburn River, where i t  emanates as seeps and 
drips.  During dry periods some seep s cease to flow.  

 

3.1.1.2  Predicted Groundwater Impacts  from Approv ed Mining Operations  

Generally, as underground mining progresses, subsidence and cracking of the overlying 
strata can result in the depressurisation of the strata ab ove and below the mined section 
resulting in the inflow of gr oundwater into the mining area .  This can result in potential 
impacts on regional groundwater systems.  

An evaluation of the likely impacts of UCMLôs mining operation s on the regional groundwater 
system was undertaken by Mackie Environmental Research (MER) as part of the EA for the 
Ulan Coal -  Continued Operations Project  (MER, 2009) .  This  evaluation included 
computerised groundwater modelling  based on  predicted subsidence effects, extensive 

groundwater monitoring data and historical groundwater seepage estimates to the Ulan 
undergroun d operations.  

The groundwater assessment  indicate d that t he total cumulative groundwater seepage to 
mine workings from underground operations is predicted to rise from the current rate of 
approximately 9.2 ML/day to approximately 24.0  ML/day in 201 8.  After  2018 , the seepage 
rate is predicted to decline.    

At the close of mining it is predicted  that baseflow losses  from the hardrock aquifers  to the 
Goulburn River catchment arising from the proposed mining, may be of the order  of 
0. 05  ML/day while losses to t he Talbragar River catchment may be of the order of 
0. 13  ML/day , for the period between 2011 and 2030 (MER, 20 10 ) . 

Depressurisation of the Triassic strata in the area of 'The Drip' has already occurred as a 
result of historical mining operations at UCML an d no impacts have been measured to date.  
No observable impacts are likely as a result of future UCML operations which are moving 
northward and westward away from 'The Drip'.   

 

3.1.2  Groundwater Users  

A database of registered bores and wells in NSW is held by the NSW Office of Water (NOW) . 
This database includes exploration/test wells, observation/ monitoring bores and privately 
owned bores and wells currently in use or abandoned.  
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There are a number of p rivately owned licensed and unlicensed bores within the vicinity of 
UCML which vary in condition and are subject to varying degrees of use.  The locations of 
these bores are listed in Table 3 .1  and shown on Figure 3 .1 .  

Table 3 .1  ï Privately Owned Bores  

Pr operty/ Landowner  Bore ID  Easting  

MGA Zone 56  

Northing  

MGA Zone 56  

Armstrong  GW038408  745900  6442959  

Spinks  GW043914  748909  6436184  

Elward  2 GW047495  762685  6435318  

Page GW048604  750066  6436450  

Armstrong  GW050002  748130  6443090  

Cundy  GW064580  764120  6438504  

Hensley  GW065222  758716  6444442  

Williams  GW078317  764392  6436478  

Williams  2 GW079745  763183  6435861  

Imrie  GW800279  765270  6431962  

Armstrong  GW800715  748124  6443092  

Sanderson  GW800716  747963  6439134  

Archer  Archer 1  761051  6443035  

Rouse  Rouse  1 751158  6442224  

Rouse  Rouse 2  750601  6443060  

Williams  Williams 4  764817  6434399  

Elward  2 GW047195  762563  6434759  

Williams  Williams 3  765258  6435195  

Hynes  GW007093  750598  6444633  

Davies  GW043432  763230  6423189  

McCaffrey  GW803206  748728  6436179  

Loughrey & Vallis  Unknown  749112  6436196  

Hansen  GW143184  749711  6436013  

Bottyan  Unknown  749369  6435945  

Cap GW080355  755475  6425279  

Haynes  GW803064  754623  6444780  

Haynes  Unknown  755002  6444829  
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Pr operty/ Landowner  Bore ID  Easting  

MGA Zone 56  

Northing  

MGA Zone 56  

Haynes  Unknown  754273  6444472  

Haynes  GW803065  754112  6444373  

Haynes  GW803062  750965  6443472  

Haynes  GW803063  751657  6443395  

Seis  GW073385  742070  6436332  

Seis  Unknown  742531  647362 0 

McDonald  Unknown  764066  6440151  

Nott 1 GW034454  763630  6438083  

Note 1: Located within the predicted 5 metre drawdown contour  

Note 2: Located  within the predicted 10 metre drawdown contour  

Note: Where a groundwater licence number is not listed no licence has been able to be sourced for this bore.  

 

Depressurisation and  drawdown of the groundwater table as a result of mining activities has 

the potential  to affect five privately owned bores as defined by the predicted 5 metre 
drawdown contour  ( refer to Figure 3 .1 ) .  Four of these five privately owned bores are 
located wit hin the predicted 10  metre drawdown contour and are likely to experience yield 
reductions or complete loss of yield.  Of these bores, only one is  operable however it is 
currently not  in use (GW047495 ) . T he remaining bores are either inoperable (GW047195, 
GW079745 )  or unable to be located (GW066553 and GW059124 )  (MER, 2009) . 

 

3.1.3  Groundwater Dependent Ecosystems  

Groundwater dependent ecosystems (GDEs) potentially relevant to the project area include 
red gum forests (which occur in some riparian communities mapped within the project 
area), ecosystems in streams fed by groundwater and other terrestrial vegetation.  While 
there are potentially several examples of these ecosystems within the boundary of the Ulan 
Mine Complex, these are generally not well -defined , blend into adjacent drier communities 
and are not significant GDEs such as hanging swamps and limestone cave systems, which 
are not present within the boundary of the Ulan Mine Complex.  There have been no records 
of such significant GDEs from ecological  surveys completed within the boundary of the Ulan 
Mine Complex  area to date.  In addition, there have been no groundwater -dependent 
wetlands recorded within the boundary of the Ulan Mine Complex. Specialist groundwater 
studies undertaken by Mackie Environ mental Research (MER) (2009) (page 29 of the 
Groundwater Assessment, Appendix 6 of EA) have determined:  

 
there are no GDEs within the project area that are likely to be impacted by the loss of 
formation groundwater.  

The BROMP (ULN SD EXT 0093) and SWMP (ULN SD PLN 0055) outline a program for 
moni toring riparian vegetation. Monitoring results will be compared against historical data to 
identify any potential deterioration or improvement in the condition of riparian vegetation 
ecosystems.  
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Figure 3. 1: Grou ndwater Monitoring Locations  
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3.1.4  Baseline Data  

The baseline data for the groundwater monitoring program consist of various datasets 
dating back as far as 1998. During  this period  the groundwater monitoring program has 
been expanded, with a comprehensive network of groundwater level and water quality 
monitoring being undertaken since 2001.  

Ongoing monitoring ( refer to Section 4.1 ) will be used to augment the existing baseline 

data and to confirm the groundwater model developed for the EA.  

 

3.1.4.1  Historical Groundwater Quality  
Historical groundwater quality monitoring conducted mainly from 2002 to 2008 indicate s 
distinct water qualities for the sedimentary strata described in Section 3.1.1 .  A summary 
of these historical groundwater qualities is provided in Table 3 .2 . 
 

Table 3 .2  ï Water Quality of Undisturbed Strata  

Unit  
Electrical Conductivity (EC) 

(µ S/cm)  
pH  

Jurassic  2554  7.61  

Triassic  471  7.50  

Permian  1151  9.53  

Ulan Seam  1310  6.47  

 Source: MER (2009 )  

A summary of the historical groundwater quality monitoring results, including speciation, is 
provided in Appendix D -  Groundwater Assessment of the Ulan Coal Continued Operations 
EA (MER, 2009) and reproduced in Appendix 2  of this report . 

 

3.1.4.2  Historic al Groun dwater Levels  

Water level data has been compiled since late 2001 for both undisturbed areas, and areas 
impacted by mining.  This database has been used as the primary source for interpolating 
piezometric surfaces in the regional hardrock strata.   The piezometric surface of the Ulan 
coal seam , based on monitoring in 2008,  is shown in Figure 3 .2 .  A summary of the 
historical  groundwater level monitoring results  provided in the Ulan Coal -  Continued 
Operations Groundwater Assessment  (MER, 2009)  is reproduced in Appendix 3 . 

 

3.1.4.3  Groundwater Springs and Seeps  

There have been no identified springs or seeps, except for ñthe Drip ò, within the predicted 

groundwater impact area.  

óThe Drip ô is sustained by surficial and relatively shallow groundwater storage wh ich is 
governed mostly by short term rainfall events that surcharge the regolith, weathered rock 
and vertical joints in the area. Depressurisation of Triassic strata in the area of óThe Drip ô 
has already occurred as a result of historical mining operations  at UCML and no impacts on 
ôThe Drip ô have been observed to date.  No observable impacts are likely as a result of 
future  mining operations at UCML (refer to Section 3.1.1.2 ).  
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Figure 3.2 : Ulan Seam Piezometric Surface Contours (2008)  

 



Ulan Complex  

Sustainable Development  Plan  

ULN SD PLN 0056  

Groundwater Monitoring Program  

Status: Approved  

Version: 4.0  

Effective: 21/07/2011  

Review: 21/07/2014  

Page 27  of 72  

THIS DOCUMENT IS UNC ONTROLLED UNLESS VIE WED ON THE INTRANET  

 

3.2  Groundwater Trigger Levels  

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2000)  
published by the Australian and New Zealand Environment Conservation Council (ANZECC) 
provides a framework for the assessment of water quality in fresh water environ ments.  
These guidelines form the central technical reference of the National Water Quality 
Management Strategy, which the federal government and all state and territory 
governments have adopted for managing water quality.  These guidelines apply to both 

surface water and groundwaters.  

The objective of the guidelines with respect to groundwater is to maintain groundwater 
quality so that in the event it reaches the surface it will not detrimentally impact the 
environmental values or water quality objectives of the surrounding ecosystem.  

The ANZECC (2000) guidelines recommend that trigger values be used as a yardstick 
against which to compare the results of water quality monitoring and suggest that when 
monitoring results fall outside the trigger range there i s a possible risk to environmental 
value and further action should be taken to investigate or address the cause.  

As detailed in Section 3.1 , the Groundwater Assess ment (MER, 2009) predicts the 
complete dewatering of all overlying strata within the subsidence zone.  Subsequently, 
trigger levels are not required to be developed for all groundwater monitoring bores within 
the UCML networks, as the majority of bores are  predicted to become dry within the life of 
the mine.  

There are however a number of privately owned boreholes which have the potential to be 
impacted by the mining operations (refer to Section 3.1.4 ).  The development of trigger 
levels for these bores will assist in determining when response mechanisms or remedial 
actions are required. Further information regarding the response mechanisms or remedial 
actions to be im plemented is contained within the Surface Water and Groundwater 
Response Plan (SWGWRP) (ULN SD PLN 0057).  

Trigger levels for privately owned  bores are discussed in the sections below.  

 

3.2.1  Privately Owned Licensed Bores  

3.2.1.1  Water Quality  

Groundwater quality trigge r values are lists of indicator values that are used as a yardstick 

against which to compare the results of groundwater quality monitoring.  The trigger values 
are not exceedance criteria but are used to initiate investigations into the groundwater 
quality .  Setting appropriate trigger values is a key issue in identifying and managing 
changes in groundwater quality.  

The ANZECC guidelines (ANZECC, 2000) recommend that wherever possible site -specific 
data is used to define trigger values based on the 80 th  per centile value for physical and 
chemical factors which can adversely impact the environment.   However, insufficient 
baseline water quality data is available from privately owned bores to allow accurate trigger 
levels to be calculated using this method. Therefore default trigger values for surface water 
quality have been adopted as an interim measure until s ufficient data is available to 
calculate appropriate triggers using site baseline data.  The default trigger values 
recommended by ANZECC guidelines also apply to groundwaters that may potentially 
discharge into watercourses.  

The selected surface water qua lity trigger values (refer to SWMP (ULN SD PLN 0055)), are 

provided in Table  3.3  below.    
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Table 3.3  ïWater Quality Trigger Values  

Water Quality Variable  Trigger Value 1 

pH range  6.5 to  8.0  

Electrical Conductivity (EC) ( µS/cm)  30  to 350  

 Source: ANZECC (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality  

Note 1: for NSW upland rivers in slightly disturbed ecosystems  

 

Typical salinity limits for waters are also published by the Queensland Government 
Department of Natural Resour ces and Water (QLD NRW) (2007).  The values relevant for 
potential groundwater uses in the Ulan region are listed in Table 3. 4 . 
 

Table 3. 4  ï Guide to Typical Salinity Limits for Waters  

Water Use  Salinity Limit ( µS/cm)  

Drinking water -  humans  1600  

Drinking water -  beef cattle  5970 to 7460  

Drinking water -  dairy cattle  3730 to 5970  

Irrigation -  salt sensitive crops  650  

Source: QLD NRW (2007) Facts Land Series: Measuring Salinity  

 

As the current monitoring program has indicated that  water quality in the privately owned 
bores and also in the different strata varies wide ly, the trigger value that has  been adopted  
for water quality in privately owned bores  is a departure of water quality from long term 
monitoring trends and guidelines (refer to Tables 3.3  and 3.4 ).  

Establishing comprehensive baseline data will be determined by voluntary access 
arrangements to the private property and the relevant bore.  

 

3.2.1.2  Wat er Level  

The groundwater levels in privately owned bores will be monitored annually, where access 
to the bore is possible  (refer to Section 4.1.4 ).  The assessment of data will include 
departures from predicted data trends.  If consecutive monitoring data exhibits an 
increasing divergence from the predicted trend (i.e. a divergence of greater than 10% from 

numerical groundwater modelling predictions), then such departures will initiate further 
actions, as outlined in the SWGWRP (ULN SD PLN 0057).  

Trigger levels for privately owned bores will be adopted based on the predictions from the 
groundwater modelling for the Ulan Mine Complex.   

In addition to reviewing whether trigger levels have been reached, an assessment will be 
made on the recent pumping history, bore and pump condition and maintenance history of 

the bore, as these factors wi ll impact the sustainable operation of the bore.  

Establishing comprehensive baseline data for privately owned bores will be determined by 
voluntary access arrangements to the private property and the bore itself.  
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3.2.2  UCMLôs Monitoring Network Bores 

UCML ha s seven (7) groundwater monitoring networks. These are:  

 North Monitoring Network  (NMN)  ï large network of 54 existing environmental 
monitoring bores (including piezometer  ñnestsò) forming the main groundwater 
monitoring network for routine environmental monitoring, particularly for UCML 
underground operations. Locations, depths and monitored stratum vary accordingly.  

 Bobadeen Monitoring Network  (BMN)  ï a group of 9 existin g piezometers at shallow 
depths (1  m bgl to 11.5  mbgl) providing monitoring for the Bobadeen Irrigation Scheme . 

 Alluvium Monitoring Network  (AMN) -  a group of 13 existing shallow monitoring 
bores (4  metres below ground level (mbgl) to 12.5  mbgl) monitoring groundwater in the 
alluvium of (primarily) the Goulburn River and Ulan Creek . 

 Goulburn River Diversion Monitoring Network  (GRDMN)  ï 5 existing piezometers 
at depths 42  mbgl to 67  mbgl monitoring aquifer characteristics and potential linkages 
with respect t o the diversion of the Goulburn River near to UCML operations.  

 Hydrocarbon Monitoring Network (HMN)  this network of 89 existing monitoring 
bores primarily includes monitoring bores installed near the underground surface 
facilities and at the open cut bulk fuel facilities. Depths vary from near surface to 
42  mbgl, with most bores with depths between 5  mbgl to 15  mbgl.  

 Intermittent Monitoring Network (IMN) ï 110 existing monitoring bores across the 

complex monitored intermittently for various purposes and pro jects to periodically 
provide ongoing data to assist UCML operations where required.  

 Pleuger Monitoring Network (PMN)  -  monitoring groundwater levels and water 
quality within the UCML mining area, as required.  

 

3.2.2.1  Water Quality  

Groundwater quality is assesse d quarterly in the BMN and annually in the NMN. The salinity 
values relevant for potential groundwater uses in the Ulan region are listed in Table 3.4 . 
Based on historical water quality monitoring results, water managed within the UCML water 
management system is below the acceptable salinity limits.  

 

3.2.2.2  Water Level  

Groundwater levels in the BMN and NMN  will be assessed quarterly  (refer to 
Section  4.1.3 ).  The assessment will include departures from predicted data trends.  If 
consecutive pressure monitoring data over a period of 6  months exhibit an increasing 
diverge in from the predicted trend (i.e. a divergence of greater than 10% from numerical 
groundwater modelling predictions), then such departures should initiate further actions as 
outlined in the SWGWRP (ULN SD PLN 0057).  
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3.3  Training  

Effective implementation and maintenance of this plan depends on the competency of the 
UCML workforce and its contractors. General awareness training is provided to all new 
employees and contractors as part of the Ulan Site Specific Induction program in 
accordance with the UCML Training and Competency Management Standard (ULN SD PRO 
0029).  
 

Additional training will be provided to employees and contractors based on the Training 
Needs Analysis detailed in Appendix 3 of the UCML EMS (ULN SD PLN 0050).   This training 
will be targeted to provide employees and contractors specific skills and knowledge to 
enable them to manage groundwater m onitoring in accordance with this management plan.   
 
For more information on training refer to Section 3 of the EMS  (ULN SD PLN 0050) . 
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4 MEASUREMENT AND EVAL UATION  

4.1  Groundwater Monitoring Program  

UCML operates an extensive groundwater monitoring program with a total of 
87  groundwater piezometers located both within and outside the approved mining boundary 
and previously mine d areas.  This program addresses monitoring of the following elements 
of the alluvial and hardrock/coal aquifers underlying the UCML mining area :  

 groundw ater inflows to open cut pit and underground mine workings;  

 groundwater levels and water quality;  

 seepa ge/leachate from the UCML mine water management system;  

 baseflows in watercourses;  

 impacts on óThe Dripô; and 

 riparian vegetation  ( refer to BROMP (ULN SD EXT 0093 ) ).  

In addition to the UCML groundwater monitoring network, UCML also undertakes annual 
volunt ary monitoring of groundwater levels and water quality for privately owned bores 
within the area  ( refer to Sections 4.1.3  and  4.1.4 ) . This monitoring program exten ds to 
approximately 12 kilometres away from the approved mine footprint.  

 

4.1.1  Monitoring Standards  

Groundwater monitoring at UCML will be undertaken in accordance with the following 
standards and guidelines:  

 Approved Methods for the Sampling and Analysis of Water pollutants in NSW 

(Department of Environment and Conservation, 2004);  

 Groundwater Monitoring Guidelines for Mine Sites within the Hunter Region (Department 
of Infrastructure, Planning and Natural Resources, 2003).  

 AS/NZS 5667.1:1998 Water Quality ï Sampling ï Guidance on the Design of Sampling 
Programs, Sampling Techniques and the Preservation and Handling of Samples; and  

 AS/NZS 5667.10:1998 Water Quality ï Sampling ï Guidance on Sampling of Waste 
Waters.  

 

All groundwater monitoring data will be retai ned in an appropriate format on site and will be 
used to review the effectiveness of the groundwater model and UCML water management 
system on an ongoing basis.  

A quarterly review and assessment of groundwater monitoring data will be undertaken in 
accordan ce with the protocols outlined in Section 4.1  and will include consideration of 
relevant meteorological and operational data.  
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4.1.2  Groundwater Extraction  

The volume of water extracted from the open cut pit and underground mine workings will  be 
monitored on a daily basis.  The groundwater contribution to the total volume extracted will 
be interpolated (as ML/day) on a regular basis during calculation of the site water balance.  

Groundwater extraction volumes will be used to update the predicti ve site water balance.  
The site water balance in conjunction with groundwater level data will be used to calibrate 

the groundwater model (refer to Section  4.2.1 ).  

 

4.1.3  Groundwater Levels and Water Quality  

Groundwater levels and water quality are monitored through the following UCML 
groundwater monitoring networks:  

 North Monitoring Network (NMN)  ï quarterly monitoring groundwater levels and 
annual monitoring of water qu ality within regional groundwater systems.  

 Bobadeen Monitoring Network (BMN)  ï quarterly monitor ing  groundwater levels and 
water quality of  unconsolidated  sediments within the upper catchments of Mona Creek, 
Ulan Creek, and Spring Gully Creek (in the vicin ity of the Bobadeen Irrigation Scheme).  

 Pleuger Monitoring Network (PMN)  ï daily automatic groundwater levels or monthly 
manual groundwater levels and water quality as required.  

In addition UCML maintain additional groundwater bores on site that have been used in 
earlier monitoring programs and are available for future monitoring if required.  

 Alluvium Monitoring Network (AMN)  -  used to monitor groundwater levels and water 
quality within the alluvium associated with the Goulburn River or Ulan Creek . 

 Goulburn  River Diversion Monitoring Network (GRDMN)  ï used to monitoring 
groundwater levels within the East Pit; used in conjunction with the AMN to provide 

groundwater level data for aquifers associated with the Goulburn River . 

 Hydrocarbon Monitoring Network  (HMN)  ï includes monitoring bores installed near 
the underground surface facilities and at the open cut bulk fuel facilities.  

 Intermittent Monitoring Network (IMN)  ï used monitor of groundwater levels  and 
water quality in hardrock strata or mine spoil ;  pr ovide s additional data to complement 
the NMN monitoring data . 

 

The groundwater monitoring networks will continue to be developed in response to the 
groundwater management requirements of the Ulan Mine Complex. An indicative 
groundwater monitoring program f or Ulan Mine Complex is provided in Tables  4.1  and 4.2 . 

The  UCML groundwater monitoring locations  and additional internal project monitoring bores  
are shown on Figure 3 .3  and listed in Appendix 4 . 
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Figure 3.3 :  Groundwater Monitoring Locations  
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Table 4.1 ïBobadeen Monitoring Network  

Piezometer  

Name  

Standing 

Water 

Level  

(m)  

Depth to 

Ground 

(m)  

Depth to 

Standpipe 

(m)  

Frequency  Analysis  

IMW01  ã ã ã quarterly  pH, EC, acidity, alkalinity,  

CaCo3 saturation index,  

calcium, chloride, 

hardness, iron, 

magnesium, manganese, 

potassium, sodium,  

sodium absorption ratio,  

sulphates and zinc  

IMW02  ã ã ã quarterly  

IMW03  ã ã ã quarterly  

IMW04  ã ã ã quarterly  

IMW05  ã ã ã quarterly  

IMW06  ã ã ã quarterly  

IMW07  ã ã ã quarterly  

IMW08  ã ã ã quarterly  

IMW09  ã ã ã quarterly  

 

Table 4.2 ïNorth Monitoring Network  

Component  Description  

Piezometer  

Names  

PZ01A  PZ07B  PZ09C PZ12A  PZ14C PZ26B  R753A  

PZ04A  PZ07C PZ09D  PZ12B  PZ24A  PZ26C R755A  

PZ06A  PZ08B  PZ10A  PZ12C PZ24B  PZ26D  DDH266  

PZ06B  PZ08C PZ10B  PZ13A  PZ25A  PZ28A  DDH270  

PZ06C PZ09A  PZ11A  PZ14A  PZ25B  PZ28B  DDH271  

PZ07A  PZ09B  PZ11B  PZ14B  PZ26A  R752  R894  

Quarterly 

Monitoring 1  

up to 38 piezos  

depth to standpipe (m)  

Annual 

Monitoring  

Selected piezos  -  list provided by consultant  

pH, EC  

alkalinity bicarbonate, alkalinity carbonate, aluminium (filterable), 

antimony  (filterable), arsenic, barium (filterable), boron, 

cadmium  (filterable), calcium, chloride, chromium  (filterable), copper 

(filterable), f luorine, iron  (filterable), lead  (filterable), lithium, magnesium, 

manganese (filterable), mercury (filterable), nickel  (filterable), nitrates, 

nitrites, nitrogen ammonia, potassium, selenium  (filterable), silica, 

silver  (filterable), sodium, strontium, su lphates, temperature, TDS and 

zinc  (filterable).  
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Note 1: Frequency to be increased when increasing strata depressurisation is evident 

 

Any additional multi - level vibrating piezometers  installed for monitoring groundwater 
depressurisation will measure strata hydraulic conductivity on rock core above the Permian -
Triassic strata.  This measurement will comprise testing for intragranular permeability and 
effective porosity and in situ test ing for conductivity over selected intervals.  

New extraction bores are installed as the underground mining area expands.  Monitoring 

parameters for these new bores will be in accordance with the minimum monitoring 
requirements specified.  Pumping at the ex isting bore sites may be stopped or 
recommenced depending on operational requirements.  

In addition, the groundwater pumped from the underground workings will be monitored 
monthly for pH and EC.  

Groundwater level and water quality monitoring is also provide d for privately owned bores 

(refer to Section 4.2.2 ).  

 

4.1.4  Privately Owned Bores  

Private landowners are contacted on an annual basis and UCML requests permission to 
monitor their bores. Where permission is granted , and monitoring of the bore is po ssible, 
UCML undertakes groundwater level and water quality (EC and pH) monitoring.  This 

program is typically completed over a number of days, due to the spatial distribution of 
bores around the Ulan Mine Complex.  

A list of the properties that are likely t o receive a request from UCML to participate in the 
monitoring program on an annual basis is provided in Table 3.1 . 

Monitoring of privately owned bores will also be undertaken upon request from landowners, 
or following a complaint, notification, or exceeda nce of a trigger level (refer to Section 0 ) 

in accordance with the SWGWRP (ULN SD PLN 0057).  

 

4.1.5  Seepage/Leachate  

In the event that seepage is identified from a comp onent of the water management system 
(i.e. mine voids, tailings dams and water storage dams), and that seepage is likely to either 
leave the site or enter a sensitive location, UCML will conduct further monitoring 
(i.e.  leachate monitoring) to determine th e requirement for any necessary  actions.  

Seepage from water management system components will be estimated as part of the 
calculation of the detailed site water balance.  The UCML site water balance is described in 
detail in  the WMP (ULN SD PLN 0017).   

Consideration for seepage/leachate management will be considered as part of Mine Closure 
Planning and final landform and drainage design.  
 

4.1.6  Losses to Hardrock Baseflows  

As discussed in the EA, groundwater modelling by MER  (20 10 ), indicated that 
depressuris ation of groundwater aquifers associated with the Ulan Mine Complex will result 
in a loss of hardrock derived baseflows to the Goulburn River and Talbragar River systems  
of up to 0.05  ML/year and 0.13  ML/year respectively.  
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The nearest long -term gauging record (monitoring discontinued) on the Goulburn River is 
for a location immediately downstream of the confluence of Moolarben Creek and 
Sportsmans Hollow  Creek .  Flow records for this location are available for the period from 
1956 to 1982.  This location of the discontinued NOW gauging station was immediately 
upstream of the Ulan Mine Complex.  Flow analysis of the Goulburn River (undertaken by 
MER, 2009) indicates that the river experiences moderately rapid flow recessions after flow 
events.   This suggests that the upper reaches of the Goulburn River have modest to poor 
storage characteristics, with minor contributions to baseflows from slightly deeper hardrock 
systems more likely to dominate the extended dry periods when flows are frequently  less 
than 0. 5 ML/day.  The nearest gauge on the Talbragar River is located some 50  kilometres 
west of the mine lease boundary .  A similar flow analysis was not undertaken for the EA, 
however, anecdotal information suggests that the river in the vicinity o f the project area 
sustains small flows during dry periods and ceases to flow during drought periods.  

As such, UCML propose  to monitor and validate impacts on the hardrock baseflow s in and 

surrounding the Ulan Mine Complex by two processes:  

 validation of the Ulan Mine Complex Water Balance Model and Groundwater Model  
through comparison of predicted and measured strata depressurisation across the 
respective catchments ; and   

 review of flow gauging data.   

Data from the two methods listed above will be review ed to determine whether the potential 
impacts on hardrock baseflows in watercourses are consistent with the predictions made in 
the EA.  Where variations from the predictions to hardrock baseflows are identified (refer to 
Table  4.3 ), further monitoring and  investigation will be undertaken in accordance with the 
SWGWRP (ULN SD PLN 0057) .   

 

Model Validation  

The UCML reporting water balance model provides an overall water balance and twelve 
micro -balances around each of the main water management system elemen ts within the 
Ulan Mine Complex . One of these micro -balances is calculated around the underground 
operations, including consideration of groundwater inflows and water transfers both in and 
out of the underground operations.  

Groundwater inflows are calculated for the underground mine area as the difference 
between the inflows from the surface, the pumped outflows to the surface and the 

accumulation of the water in the underground goaf.   In addition the underground mine area 
mi cro -balance provides information on the interactions that occur between the underground 
mining area and the surface water storage system s. 

The estimated groundwater seepage to the underground operations, calculated through 
preparation of the site water bal ance, is one input into the groundwater model 
calibration/validation process.   The other key input is the groundwater monitoring 
pressure/level data within the various stratas from the network of standpipe piezometres 
and pore pressure transducers (refer t o Section  4.1.3 ).   

The calibration/validation process for the groundwater model of the Ulan Mine Complex is 
discussed in Section 4.2.1 .   

The groundwater model will be calibrated/validated on a two yearly basis by a qu alified 
groundwater consultant.  
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This calibration/validation process will be used to confirm that the groundwater systems are 
behaving in a manner consistent with the predictions ma de in the EA and as such it will 
validate the predicted impacts of the Project on hardrock baseflows.  
 

Flow Gaugi ng Analysis  

Baseline flow gauging data is available for two locations in the region of the Ulan Mine 

Complex.  This data is available from NSW Office of Water (NOW).  These locations are:  

 discontinued flow gauge on the Goulburn River (Station 210046) (period of record from 
17/3/1956 to 1/9/1982), located immediately upstream  of the Ulan Mine Complex; and  

 flow gauge on the Talbragar River (Station 421042) located at Elong Elong  (period of 
record from 20/11/1970 to date), located approximately 50  kilometres downstream of 
the Ulan Mine Complex.  

 
UCML have developed and commenced a program to gather additional baseline data on 
flows in the watercourses of the Project Area . This pro gram is outlined in the SWMP (ULN 
SD PLN 0055).  To date UCML have installed three flow gauges to gather baseline flow data 
as follows:  

 SW01 located upstream of the Ulan Mine Complex on the Goulburn River in a similar 
location to the discontinued NOW flow gauging station (gauge installed in 2006) 

(gauging data to date is incomplete due to difficulties in ascerta ining a robust ratings 
curve  due to presence of reeds  and periods of no flow );   

 SW02 located downstream of the Ulan Mine Complex on the Goulburn Riv er 
approximately 1 kilometre  upstream of Ulan Road (gauging data available from 
November 2006 to date); and    

 SW03 located immediately upstream of the Bobadeen Water Treatment Facility 
discharge location on Ulan Creek (gauging data available from 6/6/2011 to date).  

Additional information on these three gauges and the program developed and commenced 
by UCML to gather baseline flow data is discussed in the SWMP (ULN SD PLN 0055).  

As outlined in Australian Rainfall and Runoff Project 7 -  Baseflow for Catchmen t Simulation  
(Engineers Australia, 2009) quantitative determination of the absolute magnitude of 
baseflow is not achievable through baseflow separation alone.  However, if data is available 
baseflow separation techniques are suitable for comparative analys is to ascertain relative 

baseflow contributions between sites or at the same site over time.    

As such UCML will review the flow gauging data to validate, where possible, the hardrock 
baseflow  losses predicted with the approved project.  This analysis will be undertaken 
annually  using baseflow separation techniques and will include analysis of the potential 
suitability of regional runoff characteristics, including baseflow parameters.  

The flow gauging data used will include data collected by UCML at the Goulburn River, the 

NOW flow gauge at Elong Elong on the Talbragar River (located some 50  kilometres 
downstream of the mine lease) and baseline data from the other existing and future 
proposed UC ML flow gauges.  

It is expected that the initial value of the UCML flow gauging data will be limited due to the 
lack of baseline data.  It is envisaged that the UCML flow gauging data may, in the future, 
be able to assist in validating the predicted project  impacts on hardrock baseflows.  
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4.1.7  The Drip  

In accordance with the Project Approval, UCML is required to monitor óThe Dripô to identify 
any potential impacts from nearby mining operations.  The Groundwater Assessment (MER, 
2009) identified that no impacts ar e predicted to occur to óThe Dripô as a result of UCML 
mining operations which are moving northward and westward away from the feature.  

óThe Drip ô is sustained by surficial and relatively shallow groundwater storage which is 

governed mostly by short term rainfall events that surcharge the regolith, weathered rock 
and vertical joints in the area. Depressurisation of Triassic strata in the area of óThe Drip ô 
has already occurred as a result of historical mining operations at UCML and no impacts on 
ôThe Drip ô have been observed to date. No observable impacts are likely as a result of future 
UCML operations which are moving northward and westward away from óThe Drip ô.  

Monitoring of 'The Drip' will be undertaken using one piezometer located upslope of (i.e. to 
the west of) 'The Drip'.  In addition, UCML propose in install an additional two regional 

groundwater monitoring bores in the area between the Ulan Mine Complex and 'The Drip'.  
These piezometers will be fully cored and equipped with pore pressure monitori ng arrays 
comprising of high sensitivity pore pressure transducers grouted into position.  The high 
sensitivity pore pressure transducers will be set at various intervals, with up to four 
installed, depending on the strata data derived from each core.  Por e pressure readings will 
be recorded daily using a data logger.  Pore pressure readings will be analysed on a 
3 monthly basis to validate the predicted no impact on 'The Drip' associated with mining 
operations at the Ulan Mine Complex.  

UCML and Moolarben C oal Mine are developing an  agreement regarding the installation and 
monitoring of the abovementioned piezometers.  UCML propose to consult with NOW 
regarding the proposed monitoring program and install the piezometers and associated 
logging equipment withi n 6 months of approval of this program.  
 

4.1.8  Riparian Vegetation  

Floristic monitoring of riparian vegetation along the Goulburn River and the Talbragar River 
and associated creeks will be undertaken in accordance with the BROMP (ULN SD EXT 0093) 
and SWMP (ULN SD PLN 0055).  These documents  will outline the location and frequency of 
this monitoring, as well as any mitigation measures that will be implemented in the event 
that monitoring identifies an adverse impact on these vegetation communities.  

 

4.2  Assessment an d Response  

4.2.1  Groundwater Model  Validation  

Calibration/validation of the groundwater model of the Ulan Mine Complex involves the 
adjustment of parameters within the model, including strata hydraulic properties and 
subsidence zone parameters, until the modelled groundwater flows and piezometric leve ls 

for both the Triassic strata (Wollar Sandstone lithic facies) and the Ulan seam reasonably 
match the measured flows and levels.  In adjusting the model parameters it is important to 
maintain reasonable correlation between ócalibratedô and measured aquifer properties.    

The groundwater model will be calibrated/validated on a two yearly basis by a qualified 
groundwater consultant. Monitoring data from the network of standpipe piezometers  and 
pore pressure transducers will provide the groundwater level information necessary for 
calibration/validation of the model.   The estimated groundwater seepage to the 
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underground operations, calculated through preparation of the site water balance, wil l also 
be used in the model calibration/validation process.  

If there are significant changes to the mining operations, or groundwater monitoring data 
identifies variances from the model predictions, the model will be validated earlier as 
required.  

In the e vent that monitoring data identifies a variance from the model predictions, response 

mechanisms will be implemented in accordance with the SWGWRP (ULN SD PLN 0057).  

 

4.2.2  Privately Owned Bores  

Section 0  outlines trigger values for privately owned bores that are likely to be impacted by 
mining operations.  In the event that groundwater monitoring results are outside of these 
trigger values, appropriate response mechan isms will be implemented in accordance with 
the SWGWRP (ULN SD PLN 0057).  

Similarly, should UCML receive a complaint or notification from a landowner in relation to 
groundwater impacts, the SWGWRP (ULN SD PLN 0057) will also be triggered.  

 

4.2.3  Community Compl aints  

Community complaints management includes receipt of complaints, investigation, 
implementation of appropriate remedial action, and feedback to the complainant as well as 
communication to site management or personnel and notification to external bodie s, such 
as the OEH, where necessary.  

All community complaints received by the Ulan Mine Complex are managed in accordance 
with the Social Involvement Plan (SIP) (ULN SD PLN 0015). UCML have developed ULN SD 
PRO 0001 Complaints Procedure  to assist in recording complaints, complaint investigation 

and follow up actions. This procedure has been established to record all complaints received 
by UCML and provides the company with an important measure, which assists in the overall 
assessment of  SD performance.  The Community , Land and Property Coordinator  is 
responsible for complaints management.  

UCML maintain a 24 hour, 7 day a week community and employee information telephone 
line 1800  647630  and email address  ulancomplaints@xstratacoal.com.au  to:  

 manage complaints received by UCML that may be a result of mining and/or associated 
activities conducted within land owned or managed by UCML ;  

 provide access to open cut blasting information for interested stakeholders; and  

 provide access and incident information to employees during emergency situations.  

In accordance with Condition 10, Schedule 5 of the Project Approval , access to the Ulan 
Mine Complexôs Community Complaints Register is via the UCML internet site at 

www.ulancoal.com.au  for the purposes of external review and transparency. Details of all 
community complaints are also reported in UCML ôs Annual Review report (formerly the  
Annual Environmental Management Report (AEMR) ) .  

Further information on complaints management can be found in Section 3 of the EMS  (ULN 
SD PLN 0050) . 

 

mailto:ulancomplaints@xstratacoal.com.au
file:///C:/Temp_Job_Files/working/2870_UCML_WMP/Files_from_Admin/www.ulancoal.com.au
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4.2.4  Environmental Incidents  

In accordance with Condition 6, Schedule 5 of the Project Approval, within 7 days of 
detecting an exceedance or identifying an incident relating to an exceedance, UCML will 
report the exceedance to the DP&I  and the OEH. The report will include the following 
details:  

 the date, time and nature of the exceedance/incident;  

 identify the likely cause of the exceedance/incident;  

 description of the response action that has been undertaken to date; and  

 description of the proposed measures to address the exceedance/incident.  

In acc ordance with XCN SD GDL 15.0  ï Incident Management , UCML have developed ULN 
SD PRO 0018 Hazard & Incident Management  procedure to:  

 m anage SD hazards and incidents to minimise damage to people, environment, 
community and other assets; and  

 identify factors t hat contributed to incidents through an investigation process and to 
learn from those events and prevent reoccurrence.  

The details and final investigation results from all environmental  incidents must be recorded 
on ULN SD FRM 0008 Ulan Coal Incident Report & Investigation Form  and provided to 
Environment  and Community Manager for review. All environmental incidents are to be 
recorded in XstraSafe and reported annually in the Annual Review report.  

 

For more information on incident reporting, refer to Section  3 of the EMS  (ULN SD PLN 
0050) . 
 

4.2.5  Reporting  

The reporting requirements relating to the management of water at UCML are  provided in 
the WMP (ULN SD PLN 0017).  Generally, a summary of any surface water management 
issues and actions arising throughout the  year will be included in the Annual Review report .  
This will include, but not be limited to, the following:  

 groundwater monitoring results;  

 any variances from groundwater model predictions;  

 any notifications or complaints received from private landowners relating to groundwater 
issues; and  

 any actions required to be taken to mitigate groundwater impacts on privately owned 
bores.  

Other internal reporting regarding groundwater monitoring will be undertaken on an as -
needs basi s in accordance with UCML EMS (ULN SD PLN 0050).  

 

4.2.5.1  SMP Reporting  ï Longwalls 23 - 26 and W1  
 
Subsidence Status Management Report  
 

In accordance with Condition 16 of the SMP Approval for Longwalls 23 -26 and W1 UCML will  

prepare and submit a Subsidence Status Management Report to the Mine Subsidence Board , 



Ulan Complex  

Sustainable Development  Plan  

ULN SD PLN 0056  

Groundwater Monitoring Program  

Status: Approved  

Version: 4.0  

Effective: 21/07/2011  

Review: 21/07/2014  

Page 41  of 72  

THIS DOCUMENT IS UNC ONTROLLED UNLESS VIE WED ON THE INTRANET  

 

the Director of Environmental Sustainability (DPI) and the Principal Subsidence Engineer 
(DPI) every four months i.e. in March, July, August and November, until completi on of 
subsidence in the application area . The report may also be made available to other relevant 
stakeholders if requested. The report will include but not be limited to:  

a) Face Position of the longwall panel being extracted;  
b) A summary of any manageme nt action undertaken by UCML;  
c) A summary of the results of consultation with stakeholders;  
d) A summary of the observed and/or reported subsidence impacts, incidents, service 

difficulties, community complaints, and any other information reported;  

 
End of  Panel  Report  

In accordance with Condition 13 of the SMP Approval for Longwalls 23 -26 and W1 UCML will 
prepare and submit an End of Panel  Report  to the D irector, Environmental Sustainability  
(DPI) , within 3 months of extraction being completed for each longwall panel . This report 

will  encompass all environmental and subsidence monitoring, including a comparison of 
actual impacts with predicted subsidence impacts.  
 

Incident Reporting  
 
In accordance with  Condition 14 of the SMP Approval for Longwalls  23 -26 and W1 UCML will 
provide to the Mine Subsidence B oard, the Director Environmental Sustainability (DPI), the 

Principal Subsidence E ngineer (DPI ) and the owners/operators of any infrastructure within 
the application area notification within 24 hours o f occurrence or identification of the 
following during the development of subsi dence caused by longwall mining:   

a)  Any subsidence impacts adverse to the groundwater and/or the natural environment 
which may be affected by longwall mining.  

b)  Any observed subside nce impacts adverse to the serviceability and/or safety of 
infrastructure and other built structures that may be affected by longwall mining;  

c)  Any significant unpredicted and/or higher than predicted subsidence and/or 
abnormalities in subsidence development  in any surface areas that may be affected 
by longwall mining;  

d)  Any adverse subsidence impacts reported by a relevant stakeholder, and  
e)  Any other relevant information requiring prompt notification.  

 
The same information shall also be made available to other relevant stakeholders if 

requested.  
 

4.2.5.2  SMP Reporting  ï Longwalls W2 and W3  
 
Subsidence Status Management Report  
 
In accordance with Condition 16 of the SMP Approval for Longwalls W2 and W3, UCML will 
prepare and submit a Subsidence Status Management Report to the Principle Subsidence 
Engineer (DPI) and NSW Office of Water  every four months i.e. in March, July, August and 
November , until completion of subsidence in the application area . This report will  include , 
but not be limited to :  

a)  the current face positio n of the longwall panel being extracted;  
b)  a summary of any subsidence management actions undertaken by UCML in the 

period subsequent to the last status r eport;  
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c)  a summary of any comments, advice and feedback from consultation with 
stakeholders in relati on to  the implementation of the SMP  approval (including the 
preparation, implementation and review of plans, programmes, reports or strategies 
required by this approval) undertaken or received in the period subsequent to the 
last status report and a summary of UCMLôs response to the comments, advice and 
feedback given by the stakeholders;  

d)  a summary of the observed and/or reported subsidence impacts, incidents, service 
difficulties, community complaints, and any other relevant information reported to 
UCML in the period subsequent to the last status r eport and a summary of UCMLôs 
response to these impacts, incidents, service difficulties and complaints;  

e)  a summary of subsidence development based on monitoring information compared 
with any defined triggers and/or the  predicted subsidence to facilitate early detection 
of potential subsidence impacts;  

f)  a summary of the adequacy, quality and effectiveness of the implemented 
management processes based on the monitoring and consultation information 
summarised above; and  

g)  a s tatement regarding any additional and/or outstanding management actions to be 
undertaken or the need for early responses or emergency procedures to ensure 
adequate management of any potential subsidence impacts due to longwall mining.  

When requested, UCML will also provide a copy of these reports to the Mine Subsidence 
Board, the Director of Environmental Sustainability  (DPI) , owners/operators of any 
infrastructure within the application area and any other stakeholders.  

 
End of Panel  Report  

In accordance w ith Condition 17 of the SMP Approval for Longwalls W2 and W3, UCML will 
pre pare and submit an End of Panel Report to the Director of Environmental Sustainability  
(DPI) , within four months of completion of each longwall panel. This report will :  

a)  include a su mmary of the subsidence and environmental monitoring results for the 
applicable longwall panel;  

b)  include an analysis of these monitoring results against the relevant:  
Å impact assessment criteria;  
Å monitoring results from previous panels; and  
Å predictions in th e SMP;  

c)  identify any trends in the monitoring results over the life of the activity; and  
d)  describe what actions were taken to ensure adequate management of any potential 

subsidence impacts due to longwall mining.  

Incident Reporting  
 
In accordance with Condit ion 16 of the SMP Approval for Longwalls  W2 and W3, UCML will, 
within 24 hours of becoming aware of the occurrence, notify  the Principal Subsidence 
Engineer  (DPI) , NSW Office of Water  and  other relevant stakeholders and government 
agencies  with a regulatory role ( if they request such notifications ) , of the following:  

a)  Any significant unpredicted and/or higher than predicted subsidence and/or 
abnormalities in the development of subsidence;  

b)  Any exceedance  of predicted impacts on groundwater resources and/or the natural 
environment that may have been caused (whether partly or wholly) by subsidence;  

c)  Any observed subsidence impacts adverse to the serviceability and/or safety of 
infrastructure and other built structures that may be affected by longwall mining;  

d)  Any significant subsidence induced cracking and/or ground deformations observed in 
any surface areas within the SMP application area  
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5 REVIEW AND IMPROVEMENT  

Ongoing monitoring and review on the performanc e and implementation of this GWMP will 
be undertaken in accordance with XCN SD GDL 16.0 Monitoring and Review  and Section  5 of 
the EMS .  

The Environment and Community Manager (or delegate)  will review this monitoring 
program  and resubmit to DP&I  at least e very three years or earlier if required. Any changes 
made to the plan as a result of the review will be made in consultation with OEH, DTIRIS, 
MWRC and NOW. A copy of the revised plan will be supplied to the Director General of DP&I  
for approval. The GWMP will reflect changes in environmental requirements, technology and 
operational procedures.  Updated versions of the approved monitoring program will be made 
publicly available on UCMLôs website at www.ulancoal.com.au  

On an annual basis and after submission of the Annual Review  report , UCML  shall review, 
and if necessary revise, the strategies, plans, and programs required under  Project Approval 
08_0184 to the satisfaction of the Director -General  within 3 months of:  
 

a.  t he submission of an annual review under Condition 3 (Schedule 5) ;  
b.  the submission of an incident report under Condition 6 (Schedule 5) ;  
c.  the submission of an audit report under Condition 8 (Schedule 5) ; and  
d.  any modification to the conditions of this approval , (unless the conditions require 

otherwise).  

In addition, the performance of this program in achieving the objectives and targets shall be 
reviewed at least quarterly , which includes the environment & community  component of the 
SD Annual  Plan. The review w ill be completed by the Environment and Community Manager 
and reported to the Operations Manager.  This review shall enable the identification of non -
conformances and the formulation corrective action where targets are not being met in 
accordance with XCN SD GDL 16.0  -  Monitoring and Review .  
  

http://www.ulancoal.com.au/
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6 DEFINITIONS  

Term  Definition  

µS/cm  microSiemens  per centimetre is the standard measure of electrical conductivity 

and is used to indicate the salinity level of water  

AEMR Annual Environmental Management Report  

AHD Australia Height Datum. Used to indicate elevation.  

Alluvium  Sediment deposited by a flowing stream, e.g. clay, silt, sand etc.  

AMN Alluvium Monitoring Network  

ANZECC Australian and New Zealand Environment Conservation Council  

Aquifer  A water bearing rock formation  

Bore  A hole formed by boring or augering  

Baseflow  Stream  flow which results from precipitation that infiltrates the soil and 

eventually moves through the soil to the stream channel. This is also referred 

to as groundwater flow, or dry -weather flow.  

BMN Bobadeen Monitoring Network  

BROMP Biodiversity, Rehabilitation and Of fset Management Plan  

DECCW Department of Environment, Climate Change and Water  

DP&I  Department of Planning  and Infrastructure (formerly Department of Planning)  

DTIRIS  Department of Trade and Investment, Regional Infrastructure and Services 

(formerly NSW  I&I)  

EA Environmental Assessment  

EC Electrical conductivity  

EMS Environmental Management Strategy  

EP&A Act  Environmental Planning & Assessment Act 1979  

EPL Environment Protection Licence  

GRDMN Goulburn River Diversion Monitoring Network  

GRDRP Goulburn River Diversion Remediation Plan  

Groundwater  Sub -surface water which is within the saturated zone of supply wells and 

springs. The upper surface of this saturated zone is called the water table.  

GWMP Groundwater Monitoring Program  

IMN  Intermitt ent Monitoring Network  

LGA Local Government Area  

mbgl  metres below ground level  

MER Mackie Environmental Research  
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Term  Definition  

ML megalitre  

MWRC Mid West ern  Regional Council  

NMN North Monitoring Network  

NOW NSW Office of Water  

NSW I&I  NSW Industry and Investment  

OEH Office of Environment and Heritage (formerly DECCW)  

PA Project Approval  

pH A measure of acidity  

Piezometer  A small diameter bore lined with a slotted tube used for determining the 

standing water level of groundwaters  

PCM Permian Coal Measures  

PMN Pleuger Monitoring Network  

POEO Act  

Protection of the Environment Operations Act 1997  

NSW legislation administered by OEH that regulates discharges to land, air and 

water  

QLD NRW  Queensland Government Department of Natural Resources and Water  

SD Sustainable Development  

SIP Social Involvement Plan  

SMP Subsidence Management Plan  

SWGWRP Surface Water and Groundwater Response Plan  

SWMP Surface Water Monitoring Program  

TDS Total Dissolved Solids  

TSS Total Suspended Solids  

UCML Ulan Coal Mines Limited  

VWP Vibrating Wire Piezometer, measures water pressure  

WMP Water Management Plan  

XCN Xstrata Coal NSW  
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7 ACCOUNTABILITIES  

Section 7  of the UCML EMS (ULN SD PLN 0050) details the Sustainable Development (SD) 
roles and accountabilities for all employees, contractors and suppliers. Specific roles and 
accountabilities for employees and contractors in relation to the GWMP are outlined belo w.  
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Role  Accountabilities for this document  

Operations 
Manager  

 

 

 

 Approve appropriate resources for the effective implementation of this Program .  

 Ensure the effective implementation of strategies designed to reduce groundwater 

impacts from the operation.  

 Ensure any potential or actual groundwater monitoring issue is reported in 

accordance with legal requirements and the corporate standard.  

 Authorise internal and external reporting requirements of this Program .  

 Approve subsequent revisions of this Program .  

Environment 

and 

Community 
Manager  

 Provide that sufficient resources are allocated for the implementation of this 

Program .  

 Ensure appropriate resources are budgeted for to enable appropriate monitoring of 

groun dwater.  

 Ensure that groundwater considerations are undertaken in the installation of all new 

infrastructure to be installed at the operation, where applicable.  

 Ensure that ground water management controls are implemented in accordance with 

this Program .  

 Ensure that the results of monitoring are evaluated and reported to senior 

management and to relevant personnel for consideration as part of ongoing mine 

planning.  

 Ensure any potential or actual groundwater monitoring issue is reported in 

accordance with leg al requirements and the corporate standard.  

 Provide visible and proactive leadership in relation to the groundwater management.  

 Ensure that operational changes consider the potential impacts on groundwater in 

the surrounding environment and adjacent privat e landholders .  

 Ensure all internal and external reporting requirements are met, including incident 

reporting in accordance with EMS.  

 Ensure all reporting complies with internal and external monitoring standards, 

protocols and regulations.  

 Proactively engage government and community as required.  

 Coordinate the ongoing review of this Program .  

 Review and approve external reports e.g. Annual Review Report, prior to final 

approval by the Operations Manager .  

Water 
Manager  

 Monitor the pumping of water from the open cut pit and underground workings and 

maintaining the associated pumping and monitoring system.  

 Implement and manage changes to UCML's water management system through 

UCML's Change Management process .  

 Ensure all water management infrastructure is operated in a proper and efficient 

manner to meet UCML's corporate and regulatory responsibilities.  

 Manage and maintain UCML's water management infrastructure, including monitoring 

equipment (where applicable) . 
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Environment 

and 

Community 

Coordinator/ 
Officer  

  

 Manage and maintain the water monitoring programs in accordance with this 

Program .  

 Ensure monitoring equipment is operated in accordance with relevant industry 

standards and protocols .  

 Ensure that all monitoring records are effectively maintained on site in accordance 

with the EMS . 

 Coordinate the collation and evaluation of monitoring data . 

 Update monitoring data on the UCML internet site.  

 Regularly report environmental performance to ECM . 

 Prepare inter nal and external reports for review by ECM .   

 Conduct periodic environmental inspections in accordance with the EMS . 

 Ensure any potential or actual water management issue, including incidents and non 

conformances is reported to the ECM . 

 Coordinate incident  investigation processes including associated reporting 

requirements, in accordance with the EMS .  

 Coordinate the implementation of corrective actions and evaluate their effectiveness . 

 Provide visible and proactive leadership in relation to water management .  

 Participate in the ongoing review of this Program .  

Community, 

Land and 

Property 
Coordinator  

 Contact point for Community Complaints in accordance with ULN SD PRO 0001 ï 

Complaints Procedure .  

 Ensure effective management of all community complaints .  

 Provide copies of updated management plans to CCC members and upload to the 

UCML website.  

 Conduct periodic environmental inspections of UCML's buffer lands to identify any 

water management issues .  

 Ensure any potential or actual ground water management issue, including incidents 

and non conformances is reported to the ECM . 

 Manage access and lease agreements for ongoing management of water 

management system .  

 Proactively engage government and community as required .  

Project 

Managers, 

Supervisors  

and Task 
Coordinators  

 Implement and manage changes to UCML's water management system through 

UCML's Change Management process .  

 Ensure the any work requiring ground disturbance is approved prior to disturbance in 

accordance with EMS (where relevant) . 

 Ensure any potential or actual water management issues, including environmental 

incidents, are reported to the ECM . 

 Provide visible and proactive leadership in relation to water management.  

All employees 

and 
contractors  

 Ensure any potential or actual water managemen t issues, including environmental 

incidents, are reported to the Project Manager, Supervisor or Task Coordinator .  

 Seek approval from the Project Manager, Supervisor or Task Coordinator prior to 

making changes to the water management system .  
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8 REFERENCES 

8.1  Legislation  

 Protection of the Environment Operations Act 1997   

 Water Management Act 2000   

 Water Act 1912   

 Environmental Planning and Assessment Act 1979   

8.2  Australian Standards  

 AS/NZS 5667.1:1998. Water Quality ï Sampling ï Guidance on the Design of 
Sampling  Programs, Sampling Techniques and the Preservation and Handling of 
Samples.  

 AS/NZS 5667.10:1998 Water Quality ï Sampling ï Guidance on Sampling of Waste 
Waters.  

8.3  Xstrata plc   

 Standard 5 ï Risk and Change Management  

 Standard 7 ï Legal Compliance and Document Control  

 Standard 10 ï Environment, Biodiversity and Landscape Functions  

 Standard 16 ï Monitoring and Review  

8.4  Xstrata Coal NSW  

 Risk and Change Management (XCN SD GDL 0005)  

 Environment, Biodiversity and Landscape Functions (XCN SD GDL 0010)  

 Monitorin g and Review (XCN SD GDL 0016)  

 Licences and Approvals Annexure (XCN SD ANN 0012)  

 SD Measurement and Reporting Annexure (XCN SD ANN 0050)  

8.5  UCML  

 Records Management Standard ( ULN SD PRO 0 020 ) 

 Hazard and Incident Management Procedure  (ULN SD PRO 0018 ) 

 Environme ntal Management Strategy ( ULN SD PLN 0 050 ) 

 Water Management Plan ( ULN SD PLN 0 017 ) 

 Surface Water Monitoring Plan  (ULN SD PLN 0055 ) 

 Surface Water and Groundwater Response Plan (ULN SD PLN 0057 ) 

 Goulburn River Diversion Remediation Plan (ULN SD PLN 00 54 ) 

 Biodiversity , Rehabilitation and Offset Management Plan (ULN SD EXT 0093 ) 

 Integrated Mining Operations Plan  2010 to 2017  

 Complaints Procedure (ULN SD PRO 0001)  

 Social Involvement Plan (ULN SD PLN 0015)  
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8.6  External  

 ANZECC/ARMCANZ, 2000.  National Water Quality Management Strategy: Australian 
Guidelines for Fresh and Marine Water Quality.  
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