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Lake Vermont Northern Extension Project 

Underground Water Monitoring Program 

Prepared for 

Bowen Basin Coal Pty Ltd 

1. Introduction 

The Lake Vermont Northern Extension Project (the Project) Underground Water Monitoring Program (UWMP) has been 
prepared by hydrogeologist.com.au, on behalf of the Bowen Basin Coal Pty Ltd to satisfy the Project regulatory 
conditions. Bowen Basin Coal owns the Lake Vermont Mine on Mining Lease (ML) 70331, ML 70477 and ML 70528 
(Figure 1-1). The Project is an extension of the existing Lake Vermont open cut mine located in ML 70528 and includes 
open-cut pits called Satellite Pit, B Pit and East Pit. Following further resource definition and technical work, the pit 
referred to as D Pit in the approval documents is not planned to be completed and will not exist. 

1.1. Environmental Protection and Biodiversity Conservation Act  

The Australian Government Department of Climate Change, Energy, Environment and Water (DCCEEW) lists the 
conditions for the Project under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), including:  

1. The approval holder must develop and implement a Groundwater Monitoring Plan. The approval holder must monitor 
groundwater in accordance with the Groundwater Monitoring Plan for at least two years prior to the commencement of the 
action and continue monitoring until the end date. 

2. The Groundwater Monitoring Plan must: 

a. Identify a groundwater monitoring network in the project site. The groundwater monitoring network must include at least: 

i. One bore location between Lake Vermont and the East Pit to monitor groundwater in Tertiary sediments; and 

ii. Three bore locations along Phillips Creek, comprising one between Phillips Creek and the north of B Pit, one adjacent 
to Phillips Creek and the north of East Pit, and one between Phillips Creek and the Satellite Pit, to monitor 
groundwater in Quaternary alluvium and Tertiary sediments. 

b. Identify the number, locations and types of monitoring bores and groundwater units to be monitored from each bore within 
the groundwater monitoring network; 

c. Include a strategy to monitor groundwater in Quaternary alluvium and Tertiary sediments between the Satellite Pit and 
the confluence of Boomerang Creek with the Isaac River; and  

d. Identify the frequency of monitoring and the parameter that will be monitored. 

1.2. Associated Water Licence 

The Queensland Government Associated Water Licence (AWL) 620850 requires the licensee provide to the chief 
executive a draft UWMP for approval. The AWL does not list specific requirements for the UWMP. The adopted 
groundwater monitoring program objectives are listed in the Water Act 2000, which the AWL is issued under, including: 

▪ provide for the monitoring of impacts on any springs and watercourses dependent on underground water flow;  

▪ provide for the monitoring of impacts on other underground water users;  

▪ provide for underground water level monitoring in all identified geological units across and adjacent to the mine site; 

▪ estimate underground water inflow to, and take from, mine workings; and 

▪ provide for the refinement and validation of the numerical underground water model used to assess impacts. 
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1.3. Groundwater monitoring program  

A groundwater monitoring program was developed in 2017 as part of the Project environmental authority (EA) 
EPML00659513 conditions to develop a groundwater monitoring network to assess background groundwater level and 
quality. The groundwater monitoring program was also developed to support the approval EPBC2016/7011 and the 
application for the AWL. The monitoring program was developed in consultation with the administering authorities 
through the approvals process. The AWL refers to the approved underground water report meaning the groundwater 
monitoring program report developed in 2017 (JBT, 2017). 

2. Geology 

The Project is located within the central part of the Bowen Basin, an early Permian to middle Triassic age basin that covers 
an area of approximately 160,000 km2. Table 2-1 shows the stratigraphic relationship and description of strata within the 
Project area. This includes Bowen Basin strata (Late Permian Rangal Coal Measures and the Triassic Rewan Group) that are 
overlain by Quaternary / Tertiary sediments. Figure 2-1 shows the Bowen Basin solid geology for the Project area.  
The area is underlain predominantly by strata of the Rangal Coal Measures, with the underlying Fair Hill Formation and 
the overlying Rewan Group occurring in the eastern and western area. The Rangal Coal Measures contain the target coal 
seams for mining. The solid geology map shows the degree of faulting in the project area, with the faults acting to truncate 
the strata and compartmentalise the groundwater system (JBT, 2020). The Permian and Triassic strata are overlain by 
unconsolidated Quaternary and Tertiary sediments, with the Quaternary age alluvial sediments associated with the Phillips 
Creek. In areas beyond the extent of Quaternary alluvium the surficial geology is Tertiary sediments. The surface geology 
of the project area is shown in Figure 2-2.  

Table 2-1 Stratigraphy  

Geological age Group Formation 

Quaternary / Tertiary  Unconsolidated sediments 

Triassic  Rewan Group 
Arcadia Formation 

Sagittarius Sandstone 

Late Permian Blackwater Group 
Rangal Coal Measures 

Fair Hill Formation 

 

The groundwater units potentially impacted by mining are described by JBT Consulting (JBT, 2020) and summarised 
below: 

▪ Quaternary sediments associated with the Phillips Creek system have been dry on all occasions when drilled.  
The Quaternary sediments may periodically contain water in active areas of Phillips Creek when the sediments 
become saturated due to prolonged flow events. It is conceptualised that water within the Quaternary sediments 
will seep downwards to the underlying sediments over time and that the Quaternary sediments will then be dry 
until the next flow event. Registered bores do not source water from the shallow Quaternary alluvium associated 
with Phillips Creek and the sediments are likely dry with no permanent groundwater. The Quaternary alluvium 
is not expected to be impacted by mining and monitoring of the alluvium is not required.  

▪ Tertiary sediments are present over the entire Lake Vermont area and depth ranges from approximately 10 m to 
more than 60 m. The Tertiary sediments is not continuously saturated, with groundwater occurring in isolated 
pockets in lower elevation areas. 

▪ Triassic Rewan Group, which overlay the Permian strata or abut Permian strata in areas where faulting has 
disrupted the strata. The Rewan Group strata is controlled by faulting, with regional scale faults disrupt the normal 
stratigraphic sequence of Permian and Triassic strata in some areas.  

▪ Permian strata, including the Rangal Coal Measures and the underlying Fair Hill Formation. The Rangal Coal 
Measures contain the target coal seams for mining at Lake Vermont, including the Vermont seam and the 
shallower Leichhardt seam.   
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3. Groundwater monitoring network 

The existing groundwater monitoring network is shown in Figure 3-1 and detailed in Table 3-1 and Table 3-2 (JBT, 2017).  
The monitoring network consists of twenty groundwater monitoring bores and six vibrating wire piezometers (VWPs). 
The design of the network was based on the following rationale (JBT, 2020):  

▪ The network enables monitoring of groundwater units that are potentially impacted by mining within ML 70528. 

▪ There are no monitoring bores in the Quaternary alluvium, as the alluvium is dry and is not predicted to be 
impacted by mining. 

▪ The network enables groundwater quality and level monitoring of the coal seams encountered at the Project 
(including the Vermont seam and Leichhardt seam), the overlying Rewan Group and Tertiary sediments. 

▪ The area is intersected by a number of regional scale faults which potentially influence the groundwater flow.  
The network enables monitoring of the potentially affected strata within areas that are potentially 
compartmentalised by faults. 

▪ 2183-VWP will likely be destroyed or mined out within the first few years of mining. If this occurs, there is 
sufficient monitoring of the Permian coal measures for the VWP location not to be replaced. 

▪ The monitoring program will be amended prior to mining in the area where existing monitoring bores will be 
destroyed or mined out. 

Table 3-1 Groundwater monitoring network – monitoring bore summary 

Monitoring 
bore 

Hydrogeological unit Easting Northing 
Ground 

elevation 
(mAHD) 

Depth  
(mbgl) 

Screened 
interval 
(mbgl) 

Drilled 
date 

1238-MB1 Tertiary 650781 7522924 165.5 30 24 - 30 
22-Nov-

2017 

1238-MB2 Permian (Vermont seam) 650781 7522924 165.5 59 53 – 59 
22-Nov-

2017 

2218-MB2 Rewan Group 645640 7522933 173.3 65 59 - 65 
24-Nov-

2017 

2218-MB3 
Permian coal measures 

(Leichhardt seam) 
645640 7522933 173.3 88 85 – 88 

24-Nov-
2017 

2226-MB2 Rewan Group 643243 7522131 178.8 38 32 – 38 
23-Nov-

2017 

2226-MB3 Permian (Leichhardt seam) 643243 7522131 178.8 59 53 – 59 
23-Nov-

2017 

2369W-MB1 Tertiary 645638 7522932 173.4 20 14 – 20 
28 April 

2013 

2370W-MB1 Tertiary 648151 7524059 168.3 18.6 
12.6 – 
18.6 

29 April 
2013 

2371W-MB1 Tertiary 643245 7522127 178.9 22 16 -22 
30-Apr-

2013 

2372-MB1 Tertiary 647628 7526187 166.9 30 24 – 30 
21-Nov-

2017 

2372-MB2 Rewan Group 647628 7526187 166.9 46 40 – 46 
21-Nov-

2017 

2372-MB3 Permian (Vermont seam) 647628 7526187 166.9 129 123 – 129 
20-Nov-

2017 
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Monitoring 
bore 

Hydrogeological unit Easting Northing 
Ground 

elevation 
(mAHD) 

Depth  
(mbgl) 

Screened 
interval 
(mbgl) 

Drilled 
date 

2375-MB2 Permian (Vermont seam) 648154 7524045 168.4 68 65 – 68 
19-Nov-

2017 

2393-MB1 Tertiary 645807 7523224 173.2 30 24 – 30 
19-Nov-

2017 

2393-MB2 Permian (Leichhardt seam) 645807 7523224 173.2 41 38 – 41 
18-Nov-

2017 

2393-MB3 Permian (Vermont seam) 645807 7523224 173.2 96 90 – 96 
18-Nov-

2017 

2394-MB1 Tertiary 645012 7523143 174.0 30 24 – 30 
17-Nov-

2017 

2394-MB2 Rewan Group 645012 7523143 174.0 123 117 – 123 
17-Nov-

2017 

West-MB1 Tertiary 642984 7520110 184.0 30 27 – 30 
17-Nov-

2017 

West-MB2 Permian coal measures 642984 7520110 184.0 80 74 – 80 
17-Nov-

2017 

Notes:  Coordinates are in GDA94, Zone 55 

 mbgl – metres below ground level 

 mAHD – metres above Australian Height Datum 

 

Table 3-2 Groundwater monitoring network – vibrating wire piezometer summary 

Monitoring 
location 

Hydrogeological 
unit 

Easting Northing 
Ground 

elevation 
(mAHD) 

Depth 
(mbgl) 

VWP depth 
(mbgl) 

2226-VWP Rewan Group 643243 7522131 102.0 102 38, 56, 74, 94 

2183-VWP Permian coal measures 644181 7520538 96.0 96 40, 61, 71, 83 

2218-VWP 
Rewan Group / 

Permian coal measures 
645640 7522933 147.0 147 65, 86, 116, 137 

2372R-VWP Permian coal measures 647628 7526187 136.0 136 73, 93.5, 108, 125 

2375W-VWP Permian coal measures 648154 7524045 168.4 82 50, 67.5, 78 

1235C-VWP Permian coal measures 649913 7522235 170.8 115 58,7 2, 90, 107 

Notes:  Coordinates are in GDA94, Zone 55 

 mbgl – metres below ground level 

 mAHD – metres above Australian Height Datum 
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4. Groundwater monitoring 

A groundwater monitoring program will be undertaken, at the monitoring frequency and for the parameters shown below 
in Table 4-1. Water level monitoring will be undertaken at all sites on a quarterly basis. 

Table 4-1 Groundwater monitoring frequency and parameters 

Monitoring 
location 

Hydrogeological unit 
Frequency 
water level 

Frequency water 
quality 

Parameters 

1238-MB1 Tertiary Quarterly Quarterly 

• pH (field and laboratory) 

• EC (field and laboratory) 

• TDS 

• Major Ions (Calcium, 
Magnesium, Sodium, 
Potassium, Chloride, 
Sulphate, Alkalinity 
(carbonate, bicarbonate, 
hydroxide, total)) 

• Metals/metalloids (total 
and dissolved, by ICP-
MS/FIMS): 

o Aluminium 

o Arsenic 

o Boron 
o Cadmium 

o Chromium 
o Copper 

o Iron 
o Lead 

o Manganese 

o Mercury 
Molybdenum 

o Nickel 
o Selenium 

o Silver 
o Uranium 

o Vanadium 
o Zinc 

• Total Petroleum 
Hydrocarbons (C6-C9, 
C10-36) 

1238-MB2 Permian (Vermont seam) Quarterly Quarterly 

2218-MB2 Rewan Group Quarterly Quarterly 

2218-MB3 Permian (Leichhardt seam) Quarterly Quarterly 

2226-MB2 Rewan Group Quarterly Quarterly 

2226-MB3 Permian (Leichhardt seam) Quarterly Quarterly 

2369W-MB1 Tertiary Quarterly Quarterly 

2370W-MB1 Tertiary Quarterly Quarterly 

2371W-MB1 Tertiary Quarterly Quarterly 

2372-MB1 Tertiary Quarterly Quarterly 

2372-MB2 Rewan Group Quarterly Quarterly 

2372-MB3 Permian (Vermont seam) Quarterly Quarterly 

2375-MB2 Permian (Vermont seam) Quarterly Quarterly 

2393-MB1 Tertiary Quarterly Quarterly 

2393-MB2 Permian (Leichhardt seam) Quarterly Quarterly 

2393-MB3 Permian (Vermont seam) Quarterly Quarterly 

2394-MB1 Tertiary Quarterly Quarterly 

2394-MB2 Rewan Group Quarterly Quarterly 

West-MB1 Tertiary Quarterly Quarterly 

West-MB2 Permian coal measures Quarterly Quarterly 

W15_MB1 Tertiary Quarterly Quarterly 

2226-VWP Rewan Group Quarterly  - 

2183-VWP Permian coal measures Quarterly  - 

2218-VWP 
Rewan Group / Permian 

coal measures 
Quarterly 

- 

2372R-VWP Permian coal measures Quarterly  - 

2375W-VWP Permian coal measures Quarterly - 

1235C-VWP Permian coal measures Quarterly  - 
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The groundwater monitoring network locations satisfy the EPBC conditions listed in Section 1 for monitoring the Tertiary 
sediments. There are no monitoring bores in the Quaternary alluvium, as the alluvium is dry and not expected to be 
impacted by mining. The groundwater monitoring network comprises of the following: 

▪ one bore 1238-MB1 is located between Lake Vermont and the East Pit to monitor groundwater in Tertiary 
sediments; 

▪ three bore locations are along Phillips Creek including, 2369W-MB1 is between Phillips Creek and the north of 
B Pit called, 2370W-MB1 is adjacent to Phillips Creek and the north of East Pit, and 2370W-MB1 is between 
Phillips Creek and the Satellite Pit to monitor groundwater in Tertiary sediments; and 

▪ one bore called W15_MB1 is between the Satellite Pit and the confluence of Boomerang Creek with the Isaac 
River to monitor groundwater in Tertiary sediments. 

5. Associated water taken  

In accordance with Condition 46 of the AWL, the volume of associated water taken must be measured and reported in 
accordance with requirements prescribed in Section 334ZP of the Mineral Resources Act 1989 and Sections 31A and 31B of 
the Mineral Resources Regulation 2013. The Department of Natural Resources, Mines and Energy guideline should be 
followed for specific methods for quantifying the volume of associated water taken under a mining lease or mineral 
development licence (DNRME, 2020). Several methods are available for quantifying the take of associated water, 
including direct measurement through water meters, or if the installation of water meters is not possible, 
estimation techniques through water balance, or analytical and numerical modelling methods. The three approved methods 
that can be used to estimate and quantify associated water taken during mining operations or after mine closure are: 

▪ water balance calculations;  

▪ numerical groundwater models; and 

▪ analytical groundwater models. 

6. Monitoring and sample analysis methods 

Groundwater sampling will be conducted in accordance with the procedures and practices outlined in the Queensland 
Government Monitoring and Sampling Manual (DES, 2018) and the Groundwater Sampling and Analysis - A Field Guide 
2nd Edition (2024). As per industry standards and guidelines, quality assurance and quality control samples will be 
collected. Purging or low flow sampling methods are recommended for groundwater sampling. Low flow methods 
minimise the impact of the sampling method on the aquifer and are likely to obtain a representative sample, while some 
high flow pumps can sometimes induce water chemistry changes. Sampling bailers should only be used where no other 
pump can be used. For very deep bores, or bores that are slow to recover, a grab sampling method (e.g. Hydrasleeve) 
maybe preferred where low flow or purging techniques are technically challenging, or where the sampling methodology 
affects the long term groundwater levels. The method of sample collection will be selected to ensure sampling of fresh and 
undisturbed groundwater or water representative of the aquifer. Sampling methodology for each monitoring bore will be 
determined by a suitably qualified person.  

7. Reporting and publishing of monitoring data 

7.1. Associated Water Licence 

In accordance with Condition 45 of the AWL, monitoring data collected is required to be published under the approved 
UWMP within 10 business days from measurement. Data must remain published and publicly available.  

In accordance with Condition 46 of the AWL, the licensee must publish the volume of associated water taken under this 
licence, within 20 business days of the end of the water year. This data must remain published and publicly available.  
The volume of associated water taken under this licence must be measured and reported in accordance with requirements 
prescribed in section 334ZP of the MR Act and sections 31A and 31B of the Mineral Resources Regulation 2013.  
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In accordance with Condition 47 of the AWL, an Annual Monitoring Report must include: 

a) the underground water levels in the monitoring bores identified in the approved UWMP; 

b) any changes in water quality in the monitoring bores, recorded in accordance with the approved UWMP; 

c) maps showing the actual water level drawdown contours for each aquifer; 

d) details of the numerical underground water model and any review undertaken of the numerical underground 
water model since the previous Annual Monitoring Report; 

e) an assessment of any differences between the actual water level impact and the impact and the impact predicted 
for the same period by the numerical underground water model; 

f) details of any bores which are predicted by the numerical underground water model to be located in the affected 
area; and 

g) raw data provided in a format as requested by the chief executive. 

In accordance with Condition 48 of the AWL, the Annual Monitoring Report must be provided to the chief executive 
within three months of the end of the first water year, and subsequent Annal Monitoring reports must be provided to the 
chief executive with three months of the end of each relevant water year.  

7.2. Environment Protection and Biodiversity Conservation Act 

In accordance with EPBC conditions listed in Part A Condition 7, if no impact to surface water assets was predicted by the 
3-dimensional groundwater model prior to commencement of the action but, at any time before the end date, any impact 
to surface water assets is detected (for example, by implementing the Groundwater Monitoring Plan) or predicted by the 
3-dimensional groundwater model, the approval holder must, within six months after such an impact is detected or 
predicted, submit a Groundwater Management Plan to the Minister for approval. The approval holder must implement 
the approved Groundwater Management Plan. 

In accordance with EPBC conditions listed in Part B Condition 12, the approval holder must maintain accurate records 
substantiating all activities associated with, or relevant to the conditions of approval, including measures taken to 
implement any action plans. 

In accordance with EPBC conditions listed in Part B Condition 13, within three months of every 12 month anniversary of 
the commencement of the action, the approval holder must publish on the website addressing compliance with each of the 
condition of the approval including implementation of any action plans. Documentary evidence providing proof of the date 
of publication and non-compliance with any of the conditions of this approval must be provided to the Department at the 
same time as the compliance report is published.  

In accordance with EPBC conditions listed in Part B Condition 17, the approval holder must publish any action plans on 
its website. Each action plan must be published on the website within 20 business days of being approved by the Minister 
or being submitted under Condition 15a. 
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