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1 Introduction 

East Arm Resources Pty Ltd (East Arm) has proposed to intensify and expand production at their 

East Arm Road Quarry, located at East Arm Road, north of Hillwood in the George Town 

municipality.  

A draft Environmental Impact Statement (EIS) has been prepared by Van Diemen Consulting Pty 

Ltd (VDC) on behalf of East Arm to support the associated Development Application (DA2020-

060). Hydro Earth Consulting (Hydro Earth) has been contracted to provide a hydrogeological 

assessment (this report) and address (Table of Issues), provided to East Arm by the Environment 

Protection Authority (EPA).  

1.1 Scope of work 

This report includes a summary of the following: 

¶ Site visit to observe and document: 

o Seepage (if any) on quarry faces, floor, and surrounding land; 

o Sand features in and around the quarry, including hillslopes to the 
north of the current quarry; and 

o Hydrological features, including Fourteen Mile Creek to the north of 
the quarry, the farm dam to the south of the quarry, a small 
unnamed tributary draining the farm dam to East Arm (part of the 
Tamar River)Σ ǘƘŜ ǉǳŀǊǊȅΩǎ ŘǊŀƛƴŀƎŜ network and sediment basin, 
ŀƴŘ ǘƘŜ ǎŜŘƛƳŜƴǘ ōŀǎƛƴΩǎ ƻǾŜǊŦƭƻǿ into the small unnamed tributary 
which drains to East Arm. 

¶ Hydrogeological assessment which documents:  

o The existing quarry and the plans for the expanded quarry, and the 
location of any groundwater dependent ecosystems; 

o Topography ς including the existing quarry; 

o Surface water drainage; 

o Geology ς based on surface geology maps; 

o Local groundwater bores using the Department of Natural Resources 
and Environment Tasmania (NRE) maintained groundwater 
information access portal; and 
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o Exploration borehole logs in Summary Drilling Report, East Arm 
Quarry, Long Reach, Tasmania, Mining Lease 1914 P/M, (& 
2077P/M) January 2020, and Summary Drill Activity Report, East Arm 
Quarry, Long Reach ς Tasmania, Mining Lease 2077 P/M, October - 
November 2020. 

¶ Conceptual groundwater conceptual model to satisfy the Project Specific Guidelines 
issued by the EPA, including: 

o Water bearing properties of the main hydrogeological units; 

o Groundwater flow systems ς focussing on local (shallow) flow 
systems; and 

o Figures showing conceptualised flows and water levels for the 
current stage of the quarry and after the proposed next stage.  

 

1.2 Data sources 

This report is mainly based the following sources: 

¶ Van Diemen Consulting (2024) East Arm Road Quarry, Hillwood ς Environmental Impact 
Statement (DRAFT), East Arm Resources PTY LTD (04/2024). Referred to as the Draft EIS, 
2024 herein; 

¶ East Arm Road Quarry, Hillwood ς Environmental Impact Statement (DRAFT), East Arm 
Resources PTY LTD (04/2024); 

¶ The Land Information System Tasmania (the LIST); 

¶ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜǎ ¢ŀǎƳŀƴƛŀΩǎ όaw¢Ωǎύ ƎŜƻƭƻƎƛŎŀƭ ŘŀǘŀΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ мΥнрΣллл ǎŎŀƭŜ 
geology downloaded from http://www.mrt.tas.gov.au/products/digital_data on 
23/07/2020; 

¶ The Groundwater Information Access Portal ς Department of Natural Resources and 
Environment Tasmania; 

¶ Digital elevations models: 

o Climate Futures LiDAR Dataset (2008): The LiDAR Dataset was 
collected as part of the Climate Futures for Tasmania project; a 
project managed and delivered by the Antarctic Climate & 
Ecosystems Cooperative Research Centre. The dataset was funded 

http://www.mrt.tas.gov.au/products/digital_data%20on%2023/07/2020
http://www.mrt.tas.gov.au/products/digital_data%20on%2023/07/2020
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primarily by the State Government of Tasmania through the State 
Emergency Service and the Commonwealth Natural Disaster 
Mitigation Program; 

o AAM LiDAR dataset (2010): Forestry Tasmania commissioned AAM 
to conduct airborne LiDAR survey of several areas of Tasmania 
between 2009 and 2015. 

o The Shuttle Radar Topography Mission (SRTM): digital elevation 
model; and 

¶ Exploration borehole reports: 

o Summary Drilling Report East Arm Quarry Long Reach ς Tasmania 
Mining Lease 1914 P/M (& 2077P/M) January 2020 ς JKBartlett Pty 
Ltd; 

o Summary Drill Activity Report East Arm Quarry Long Reach ς 
Tasmania Mining Lease 2077 P/M October - November 2020 ς 
JKBartlett Pty Ltd. 

 

2 Site description 

The East Arm Road QuarryΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨǘƘŜ SƛǘŜΩ ƘŜǊŜƛƴΣ ƛǎ ƭƻŎŀǘŜŘ ŀǘ 1 E Arm Road, Hillwood, 

Tasmania, 7252.  

The Site is situated in the Tamar Valley on the eastern side of the Tamar River, 30 km north-

northwest of Launceston and 15 km southwest of Georgetown. The proposed activity is located 

within Consolidated Mining Lease 2135P/M; this lease includes Mining Leases 1914P/M and 

2077P/M (East Arm, 2024).  

The Site location is shown in Figure 1. 
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Figure 1 ς Site location  
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2.1 The proposed development 

The proposed development is detailed in the EIS (draft) prepared by Van Diemen Consulting 

(2024):  

άLǘ ƛǎ ǇǊƻǇƻǎŜŘ ǘƻ ŜȄǘǊŀŎǘ ǳǇ ǘƻ 2,500,000 cubic metres per annum of product from the East Arm 

Road Quarry ς this volume equates to approximately 4,000,000 tonnes of product produced at a 

conversion factor of 1.6. All material won may be crushed and/or screened. The extraction of 

rock is wholly to occur within Consolidated Mining Lease 2135P/M (the Mining Lease; formed by 

the consolidation of ML1914P/M and ML2077P/M). 

The Quarry will include the following activities: 

¶ surface site preparation by tree-felling and stockpiling/mulching;  

¶ soil and overburden removal and stockpiling; 

¶ excavation and ripping of material; 

¶ drilling and blasting by a licensed contractor; 

¶ crushing and/or screening of material; 

¶ stockpiling of material (processed and unprocessed); 

¶ the loading of trucks with processed material from the stockpile area; 

¶ rehabilitation of worked out areas; 

¶ management of stormwater in and external to the Quarry; and 

¶ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳǎΦέ   

The elevation of the proposed quarry floor is 40 m Australian Height Datum (AHD), as shown in 

Figure 2. We note a 40 m buffer (measured horizontally) is planned for the area south of Fourteen 

Mile Creek (the Draft EIS, 2024).  
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Figure 2 ς Draft layout for proposed development 

EIS ς East Arm, 2024 
Figure B-7: Conceptual extraction plan to year 18   



1080 East Arm Resources ς East Arm Road Quarry Hydrogeological Assessment  

7 
Hydro Earth Consulting 

2.2 Topography and drainage 

The Site is situated on the eastern side of the Tamar Valley, on southwestern slopes of a range 

that trends northwest.  

The Mining Lease extends from sea level where Fourteen Mile Creek discharges into the Tamar 

River, at East Arm, to approximately 140 m AHD in the east. To the east of the Mining Lease, the 

hilltop reaches 158 m AHD and forms a regional divide with a flat plain further east.  

The Fourteen Mile Creek sub-catchment encompasses approximately 10,544 hectares, as noted 

in the Stormwater Management Plan, (East Arm, 2024a). Fourteen Mile Creek is classed as a 

minor river (the LIST) and it carves its way through the range, draining the sub-catchment area.  

The Tippogoree Hills, which are located about 8 km north of the Site, are described as άflashyέ 

(East Arm, 2024a), and flows within Fourteen Mile Creek were described as intermittent (i.e. it 

may cease to flow in dry periods) by Colin McCoull of Van Diemen (personnel communication). 

This suggests minimal connection between Fourteen Mile Creek and groundwater in the area, as 

groundwater would typically discharge into streams to maintain constant flows (baseflow). 

Fourteen-Mile Creek is in the northern extent of the Mining Lease, with land sloping steeply near 

the stream. Most of the leased area, however, slopes southwest where drainage is collected by 

a minor tributary (SW-03) and tributary (SW-04) which merge at the existing farm dam. The farm 

dam discharges to a tributary (SW-02), which combines with a minor stream flowing northwest 

before discharging into the Tamar River at East Arm. For convenience, the unnamed waterways 

in the Mining Lease are numbered in line with East Arm Stormwater Management Plan herein 

(East Arm, 2024a). The topography and surface hydrology of the area are shown in Figure 3 with 

a closer view of the Site in Figure 4. Site drainage and stormwater management is detailed further 

in Section 2.2.1. 
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Figure 3 ς Topography and surface hydrology of surrounding area 
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Figure 4 ς Topography and surface hydrology of the Site 
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2.2.1 Site drainage and stormwater management 

Existing stormwater management is documented by VDC (2024) which implements diversion 

channels, cutoff drains, diversion banks and sediment basins.  

Stormwater management for the existing quarry is shown in Figure 5 and outlined below: 

¶ A perimeter drain limits water flowing into disturbed areas and captures water within 
the disturbed footprint, this water is directed into a sediment basin with overflow 
discharging to tributary (SW-02) below the farm dam; and 

¶ The stockpile area to the south of the quarry implements similar practices capturing 
stormwater in a diversion channel and directing it to sediment basins; one discharging 
into a tributary (SW-04) above the farm dam, the second discharging to tributary (SW-
02). 

Stormwater management for the proposed development is shown in Figure 6, which utilises 

existing assets and an additional sediment basin north of the farm dam. Additional temporary 

sumps are to be constructed as required during various operational stages of the development. 
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Figure 5 ς Current stormwater control structures 

EIS Attachment 14 ς EARQ 

Stormwater Management Plan 

(DRAFT), 2024 
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Figure 6 ς Predicted stormwater and proposed control structure
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2.2.2 Surface water receptors 

Surface water receptors (shown in Figure 4 and Figure 5, refer to Section 2.2) within the Mining 

Lease and downgradient of the Site are summarised below: 

¶ Fourteen Mile Creek collects drainage north of the drainage divide and is unlikely to 
receive surface flows directly from the proposed quarry area to be disturbed due to 
buffer zones surrounding the proposed mine areas; 

¶ The farm dam captures drainage within the Mining Lease, from tributary (SW-04) in the 
southeast and a minor tributary SW-03. The dam is approximately 0.03 km2; 

¶ Tributary SW-02 receives discharge from the farm dam and stormwater overflow from 
the current quarry (detailed in Section 2.2.1); and 

¶ Minor stream SW-01 captures drainage from hills south of the Site and collects tributary 
SW-02. It discharges into the Tamar River near the confluence between Fourteen Mile 
Creek and the Tamar River. 

 

2.3 Climate 

2.3.1 Precipitation 

Tasmania has a temperate climate with warm summer months and no dry season (Peel et al. 

2007). The George Town station (station number 091286), which is located 15 km northeast of 

the East Arm Road Quarry, receives annual rainfall ranging between 338 mm to 1216 mm (1996-

2024), with a median annual rainfall of 785 mm (BoM, http://www.bom.gov.au/climate/data/, 

accessed on 1 August 2024). Monthly rainfall statistics for the George Town weather station show 

that June to September are the wettest months, with median monthly rainfalls exceeding 70 mm 

(Table 1).  

The site inspection was conducted on 31 July 2024 after a wetter than average period. We note 

159 mm of rain was reported at the George Town station (station number 091286) for the month 

of July 2024, and 118 mm was reported in the ten days prior to the visit (daily totals for this period 

are presented in Figure 7). Monthly rainfall data and statistics are presented graphically in Figure 

7.  

  

http://www.bom.gov.au/climate/data/
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Table 1 ς Summary of rainfall data 1996-2024 

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Mean 50.6 31.6 55.1 62 69.7 83 87.9 89.2 72.3 62.4 53.8 45.5 775.5 

Lowest 4.2 0.8 5.6 12.6 14.8 12.6 33.6 22.2 23.2 4.8 4.6 11 377.8 

5th 
percentile 

5.9 2.8 8.5 21.5 20.8 26 35.1 33.4 26.7 7.4 13.2 14.5 556.4 

10th 
percentile 

12.6 7.5 9.8 23.7 28.2 28.5 39.2 41.1 30.2 12.4 18.8 16.1 582.4 

Median 49 29.8 46.4 60.1 54.6 72.6 84 77.8 72.8 59.1 44.6 46.4 785.4 

90th 
percentile 

87.9 63.2 109 97.9 131.5 135.6 134.7 145 114.3 111.9 101 77.4 929.5 

95th 
percentile 

129.5 77.5 127.6 105.8 142.3 167.1 153.4 184.4 121.5 136.6 107.1 85.1 1019 

Highest 148.6 80.8 151.9 123.8 149.2 198.8 186 259 124.6 176.8 116.2 86.8 1215.6 

Notes: 
Prepared (Thu 01 Aug 2024 14:17:58 PM AEST) using Climate Data Online, Bureau of Meteorology 
http://www.bom.gov.au/climate/data . 
George Town (South Street) Station Number: 091286 · State: TAS · Opened: 1995 · Status: Open · Latitude: 41.12°S · Longitude: 146.83°E · 
Elevation: 21 m.  

 

  

Figure 7 ς Rainfall totals for 2024 compared to statistics 

Daily rainfalls recorded prior to the site 
inspection: 53.2, 20.1, 17.6, 4.5, 0, 0, 1.4, 
0.8, 20.2, 0, 0.3, 0 (all values in mm; days 
listed sequentially starting from 
20/07/24 and ending on 31/07/24) 

http://www.bom.gov.au/climate/data
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2.3.2 Evapotranspiration 

Evapotranspiration rates in northern Tasmania range between 600 to 700 mm per year 

(http://www.bom.gov.au/jsp/ncc/climate_averages/evapotranspiration/index.jsp, accessed on 

06 September 2024). Noting the precipitation rates presented in Section 2.3.1, groundwater 

recharge rates are likely minimal during dry years and the summer months, but they are likely to 

be significant during wet years, especially during winter. 

2.4 Surrounding groundwater users 

There are no groundwater monitoring bores within the Mining Lease.  

The Groundwater Information Access Portal (Department of Natural Resources and Environment 

Tasmania) was queried on 2 August 2024 for surrounding groundwater bores. The search area 

was approximately 15 x 15 km and focused on the Fourteen Mile Creek sub-catchment, bores 

within the Jurassic dolerite, and areas downgradient of the Site.  

Registered groundwater bore locations are shown in Figure 8 and summarised in Table 2.  

Notable findings and detailed below:  

¶ There are four groundwater bores in Jurassic dolerite (north and southeast of the Site);  

¶ There are eight groundwater bores with a άlast operating statusέ listed as άŦǳƴŎǘƛƻƴƛƴƎέ. 
The last operating status date is typically pre-2000s except for (bore id; 505092) which is 
reported as functioning in 2019. Some of these bores may no longer be functioning; 

¶ There are eighteen bores ǿƛǘƘ ŀ άƭŀǎǘ ƻǇŜǊŀǘƛƴƎ ǎǘŀǘǳǎέ ƭƛǎǘŜŘ ŀǎ άǳƴƪƴƻǿƴέ. The status 
of these bores is uncertain; and 

¶ There are no bores in the Jurassic dolerite in the areas immediately downgradient (i.e. 
between the quarry and the eastern extent of the outcropping dolerite, about 1,200 m 
to the east of the quarry) or upgradient of the quarry (i.e. between the quarry and the 
Tamar River).  

 

  

http://www.bom.gov.au/jsp/ncc/climate_averages/evapotranspiration/index.jsp
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Table 2 ς Surrounding groundwater bores  

Feature 
id 

Main aquifer 
geology 

Easting Northing 
Depth 
(m) 

Initial 
yield 
(L/s) 

Last 
operating 
status 

Last 
operating 
status date 

4807 Jurassic Dolerite 500513 5434183 16.8 4.42 Unknown 7/05/1980 

4815 Jurassic Dolerite 498948 5445353 9.1 0.31 functioning 11/01/1968 

4817 Jurassic Dolerite 501288 5445483 9.5 0.25 functioning 18/01/1968 

15301 Jurassic Dolerite 501563 5433633 10.7 1.83 functioning 22/04/1980 

4858 Mathinna Sediments 503413 5441483 61 0 abandoned 4/02/1985 

15338 Mathinna Sediments 505463 5443203 67.2 0.51 Unknown 12/03/1990 

18511 Mathinna Sediments 506963 5441983 54.9 NR Unknown 1/01/1998 

18512 Mathinna Sediments 506363 5442683 18.3 0.76 Unknown  

4805 Permian 501613 5435183 24.4 0.76 Unknown 1/01/2001 

4814 Permian 499788 5445083 15.2 0.51 functioning 10/01/1968 

4816 Permian 500613 5444183 12.2 0.51 functioning 13/01/1968 

4818 Permian 500163 5444433 128  Unknown 1/01/1969 

4819 Permian 498713 5446103 21.3 2.15 capped 27/06/1972 

4846 Permian 504313 5439883 NR 7.58 Unknown  

15337 Permian 504913 5438083 51.8 1.26 Unknown 1/01/2001 

15340 Permian 502213 5440083 NR NR Unknown 1/01/2001 

15341 Permian 501713 5441783 NR NR Unknown 1/01/1997 

15534 Permian 504613 5438083 82.3 0.32 Unknown 1/01/1975 

15600 Permian 501413 5442383 43.3 NR Unknown 1/01/1999 

18475 Permian 501563 5441333 22.9 NR Unknown 1/01/1996 

18476 Permian 501513 5442283 22.9 3.78 Unknown  

18509 Permian 505913 5438233 61 2.26 Unknown  

18510 Permian 506763 5438583 36.6 10.1 Unknown  

18513 Permian 503413 5441883 54.9 NR Unknown 1/01/2001 

18515 Permian 502013 5436883 54.9 NR Unknown 1/01/2001 

40335 Tertiary Basalt 498681 5437025 30 12.63 functioning 19/02/2010 

31770 Tertiary Sediments 499013 5434883 44 0.5 abandoned 16/01/2002 

31771 Tertiary Sediments 499038 5434883 30 0.38 abandoned 16/01/2002 

31773 Tertiary Sediments 499013 5434908 26 12.62 functioning  

42019 Tertiary Sediments 497419 5435731 36 NR abandoned 27/02/2018 

42182 Triassic 505092 5438876 96 4.55 functioning 15/08/2019 

18514 NR 501913 5437283 54.9 NR Unknown 1/01/1998 

Notes : The Groundwater Information Access Portal accessed 2 August 2024 , coordinates are GDA94 MGA z55, 
m means meters below ground level, L/s means litres per second, NR means not recorded.  

Groundwater bores screening Jurassic dolerite or listed as functioning are highlighted by bold font . 
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Figure 8 ς Surrounding groundwater bores, operating status and screened geology 

Mining Lease 2135P/M  



1080 East Arm Resources ς East Arm Road Quarry Hydrogeological Assessment  

18 
Hydro Earth Consulting 

3 Geology and hydrogeology 

3.1 Geology 

Dolerite sheets formed by the intrusion of Permian and Triassic bedrock (mostly within the 

Parmeener Supergroup) and normally forms extensive flat or gently sloping sheets up to 500 m 

thick.  

Dolerite is similar in composition to basaltic andesite, it is hard, and it forms the resistant caps 

ǘƻ Ƴŀƴȅ ƻŦ ¢ŀǎƳŀƴƛŀΩǎ ǇŜŀƪǎ ό/ƻǊōŜǘǘ et al., 2014). The Tamar valley is in the Tamar Graban and 

is structurally defined by a series of parallel northwest-trending faults. Jurassic dolerite forms 

the base of the ƎǊŀōŜƴΩǎ trough and many low-lying hills either side (Corbett, 2021). The Tamar 

Valley is approximately 50 km long and 5 km wide, its centre now infilled by sands, clays and 

gravel. 

The 1:25k scale map sheets of Beaconsfield, Bell Bay, Lilydale and Retreat produced by Mineral 

Resources Tasmania cover the area (compiled in the LIST). Mapped geological units are shown in 

Figure 9 and summarised in Table 3. The mapping shows the surface geology in the quarry area, 

as described below: 

¶ Jurassic dolerite (map symbol Jd, Figure 9) crops out in the quarry and in the low-lying 
hills to the north of the quarry; 

¶ Tertiary sediments (Cretaceous ς Quaternary period; map symbol Ts, Figure 9) are 
present in the south of the Mining Lease, with minor gravel (map symbol TQgra) and 
ferricrete (map symbol Tf); and 

¶ The Permian Upper Parmeener Supergroup is mapped to the East of the Site (not shown 
in Figure 9, but it is presented in green with brown dots in Figure 8).  

The dolerite has been described by JKBartlett Pty Ltd (2020ύ ǘƻ ōŜ άstrongly joined with multiple 

planar steeply dipping conjugate sets. Minor faulting is observed in narrow structures (<5cm), 

sometimes with slickensides and carbonate-chlorite infill. Faulting is parallel and within the 

dominant NESW joint setέΦ 
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Table 3 ς Summary of the regional geology   

Symb
ol 

Period 
Min 
age 
(Ma) 

Max 
age 
(Ma) 

Description 

Qpt Quaternary 0.0117 2.58 Talus, till and scree of probable Pleistocene age. 

Tccd 
Cretaceous - 
Quaternary 

2.58 66 Dolerite boulder and cobble horizon. 

Tf 
Cretaceous - 
Quaternary 

2.58 66 Ferricrete. 

TQgr 
Cretaceous - 
Quaternary 

0 66 Rounded gravel, mainly vein quartz. 

TQgra 
Cretaceous - 
Quaternary 

0 66 Rounded and angular gravel, mainly vein quartz. 

Ts 
Cretaceous - 
Quaternary 

2.58 66 
Dominantly non-marine sequences of gravel, sand, silt, clay 
and regolith. 

Tbd 
Cretaceous - 
Neogene 

8.5 70 Basanitic dolerite. 

Jd Jurassic 182.7 183.1 Dolerite and related rocks 

Notes: Symbol refers to the 1:25k map symbol used by Mineral Resources Tasmania, One-million years is represented by 
άaŀΣέ ƳŜŀƴƛƴƎ άƳŜƎŀ ŀƴƴǳƳΦέ 
Surface expression shown in Figure 9. 
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Figure 9 ς Surface geology 

Mining Lease 2135P/M  



1080 East Arm Resources ς East Arm Road Quarry Hydrogeological Assessment  

21 
Hydro Earth Consulting 

3.2 Hydrogeology 

In the area surrounding the quarry (including its proposed expanded footprint), groundwater 

bores have targeted Jurassic dolerite, Mathinna Supergroup, Permian Upper Parmeener 

Supergroup, Tertiary sediments, and Triassic Lower Parmeener Supergroup bedrock (refer to 

Section 2.4). At the Site, groundwater is expected to be present in the Jurassic dolerite in 

weathered zones, fractures, jointing and faults where these are existing (potential groundwater-

bearing features).  

3.2.1 Drilling 

With the absence of groundwater bores in the Jurassic dolerite in the areas immediately 

upgradient (i.e. between the quarry and the eastern extent of the outcropping dolerite, about 

1,200 m to the east of the quarry) or downgradient of the quarry (i.e. between the quarry and 

the Tamar River; refer to Section 2.4), borehole logs of 12 exploration diamond drill boreholes 

across the mining lease were briefly assessed for potential groundwater-bearing features (as 

detailed in Section 3.2). The boreholes were predominantly collared in dolerite or residual soil, 

apart from DDH005, which was collared in Tertiary sediments (map symbol Ts, Figure 9) and did 

not penetrate underlying bedrock. The borehole log for DDH-005 was missing, but core photos 

show what appears to be oxidised sediments, clay and silt, reportedly with intermittent organic-

ǊƛŎƘ ǎŀƴŘȅ ƭŀȅŜǊǎ όҖм m thick) commencing at a depth of 7.2 m (East Arm, 2024b).  

The remaining 11 boreholes exhibit a similar weathering profile, with fresh rock present at 16-

42 m depth (Table 4). The extent and degree of weathering with depth varies spatially, as well as 

the formation of residual clay at surface. Several zones of highly weathered rock extending 10-

20 m below the ground surface, are collectively located on the spur extending from the main 

range northeast of the current quarry. Groundwater discharge rates may increase as this area is 

quarried. In general, jointing in the bedrock appears prevalent down hole across the drilled area. 
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Table 4 ς Summary of exploration boreholes 

 Dolerite weathering profile  

Bore 
ID 

EOH 
depth 
(m) 

vertical 
depth  
(m) 

XW/RS 
(m) 

HW 
(m) 

MW 
(m) 

SW 
(m) 

Fresh  
(m) Comments 

DDH-01 113.5 97.3   0-2 2-11 11-26 26-EOH   

DDH-02 100.1 88.4 0-1 (RS) - 1-7 7-25 25-EOH 
RS possibly transported 
based upon underlying 
rock characteristics 

DDH-03 95 83.1 0-1 (RS) - - 1-19 19-EOH   

DDH-04 93 80.5 0-1 (RS) - - 1-16 16-EOH   

DDH-05 21 21 - - - - - 
No borehole log included 
in report 

DDH-06 48.1 46.2 0-5 (clay) 5-20 20-22 22-29 29-EOH   

DDH-07 79.5 76.8   - 0-2 2-22 22-EOH   

DDH-08 79.5 68.8 0-5 (clay) 5-10 10-20 20-31 31-EOH   

DDH-09 79.4 68.1 0-2 (clay) 2-19 - 19-35 35-EOH   

DDH-10 61.1 52.9 0-3.5 (clay) 3.5-8.5 8.5-21 21-42 42-EOH   

DDH-11 49.5 42.9 0-1 (clay) 1-9 - 9-31 31-EOH   

DDH-12 49.5 42.9  0-4 - 4-20 20-EOH   

Notes: m means meters and refers to the drilled interval below ground level, EOH means end of hole. 
*deepest weathering profiles indicated with bold font. 
Borehole logs summarised from (Bartlett, J.K 2020). 

 

3.3 Groundwater dependent ecosystems 

There are no groundwater dependent ecosystems, as defined in Conservation of Freshwater 

Ecosystem Values (CFEV) Data - Groundwater Dependent Ecosystems (the LIST), within 25 km of 

the quarry. However, the Tamar River, Fourteen Mile Creek, and the small streams to the south 

of the quarry may interact with groundwater. The connection between groundwater and surface 

water in this region may be minimal, as described in Section 2.2, but this has not been 

established.  

3.4 Site inspection 

The site was inspected by principal hydrogeologist Dr Adam King on 31 July 2024. Adam was 

accompanied on site by Drs Richard Barnes and Colin McCoull of VDC and site manager Rachael 

Andrews.  

Dolerite observed in the current quarry presents a typical weathering profile, subvertical planar 

joints and some sub-horizontal jointing shown in Figure 10.  
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No bores were available to dip, as the 12 exploration bores have been rehabbed/backfilled in 

compliance with the MRT approved exploration works program (R Barnes pers.comm.).  

Parts of the northern quarry wall appeared damp, suggesting low rates of inflow, but inflows did 

not exceed evaporation rates and it was not flowing down the quarry face, even though heavy 

rainfalls were recorded in the days preceding the inspection (refer to Section 2.3.1.).  

Drainage has been installed around the perimeter of the quarry; with flows directed to the 

sediment basin. No flows were observed in or out of the sediment basin, suggesting groundwater 

inflows and bedrock permeabilities are very low.  

 

 

Figure 10 ς Western wall of the quarry showing sub-vertical and sub-horizontal jointing 

4 Conceptual hydrogeological model 

4.1 Groundwater occurrence 

There are several unconsolidated units mapped in the south-southeastern area of the Site (map 

symbols Ts, Tf, TQgra, refer to Table 3 for descriptions), the most significant is Ts, which 

comprises gravel, sand, silt, clay and regolith.  
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Groundwater present in permeable sediments will likely be unconfined but will be locally 

confined in areas where there is an overlying clayey unit. Permeable zones within these 

sediments may provide infiltration pathways into underlying aquifers where the bedrock is 

permeable or fractured. The sediments were at least 21 m thick at DDH-005, and they appeared 

to be silt and clay with intermittent organic-rich sandy layers, based on a visual assessment of a 

photograph (refer to Section 3.2.1).  

The quarry is situated in Jurassic dolerite (the resource being extracted), which generally contains 

well developed joints, most notably, sub-vertical columnar jointing (e.g. the organ pipes on 

Mount Wellington), which are typically 2-6 m across. Smaller fractures are present within each 

column, and these generally open as weathering progresses (Corbett et al., 2014). Groundwater 

flows occur through the columnar jointing systems, and to a lesser extent, through the smaller 

fractures within each column. Joints are likely more open towards the surface as the columns 

break and weather.  

Where dolerite is extremely weathered and/or where residual soils have formed, they may 

comprise a generally low-permeability unconsolidated layer of clays and or gravels overlying the 

fresh rock. Based upon drilling data (refer to Section 3.2.1) residual clays have formed in several 

areas, and an undulating weathering profile is interpreted, with zones of highly weathered rock 

extending 10-20 m below ground surface in places. Highly-moderately weathered zones may be 

indicative of oxidised waters flowing through the dolerite, they may host confined groundwater 

in areas.  

Primary porosities in the bedrock may be highest in the Parmeener Supergroup, mapped about 

3 km east of the mining lease. Permeabilities will be elevated where secondary porosity exists 

and where fractures remain open. The Site is formed by the Jurassic dolerite which will have a 

low primary porosity with groundwater constrained to secondary porosity in jointing and 

fractures. The Jurassic dolerite in the greater area has been targeted in several bores (refer to 

Section 2.4) with yields ranging between 0.25 and 4.42 litres per second, suggesting fracturing 

and permeability varies spatially.  

4.2 Groundwater flow systems 

Groundwater normally flows from recharge areas to discharge areas; recharge areas generally 

include topographic highs, artificial water storages, and ephemeral/intermittent streams. 

Discharge areas generally include gaining streams, the ocean, and depressions in the ground 

surface.  

Groundwater recharge is the water that enters the saturated zone to become groundwater, and 

it is the primary cause of groundwater level rises. It is a key parameter for numerical groundwater 
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models and uncertainties can be reduced if it is constrained by assessments of local systems. 

Generally, groundwater is recharged via the infiltration of rainwater, but it can also be recharged 

from surface water bodies (Younger, 2007).  

Estimated evapotranspiration rates are generally close to rainfall rates (refer to Section 2.2.2). 

Therefore, direct infiltration of rainfall is likely to primarily occur after heavy rains or during wet 

periods.  

Conceptualised water tables are presented in the cross sections in Figure 12, Figure 13 and Figure 

14 (locations shown in Figure 11). Figure 13 and Figure 14 suggest that Fourteen Mile Creek is 

currently gaining (i.e. groundwater flows into the stream) near the quarry. However, the local 

streams ƘŀǾŜ ōŜŜƴ ŘŜǎŎǊƛōŜŘ ŀǎ άŦƭŀǎƘȅέ ǿƛǘƘ ƛƴǘŜǊƳƛǘǘŜƴǘ Ŧƭƻǿǎ (refer to Section 2.2), suggesting 

groundwater discharge may not be continuous, or the rate of groundwater discharge is low, 

probably due to the low permeability of the dolerite.  

The main recharge zones near the quarry are the hills to the east of the Site (Figure 12). Recharge 

occurring in the hills to the north (Figure 13 and Figure 14) will largely be intercepted by Fourteen 

Mile Creek, and recharge occurring to the south of the Site (Figure 13 and Figure 14) will likely be 

intercepted by the small streams to the south of the quarry. The hill to the west of the quarry is 

also a recharge zone, but it is small in areal extent. 

Conceptualised groundwater flow surrounding the Site is shown in Figure 15. 
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Figure 11 ς Map of transects for the diagrammatic conceptual hydrogeological model

   Mining Lease 2135P/M  
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Figure 12 ς Conceptual hydrogeological model ς cross section A 
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Figure 13 ς Conceptual hydrogeological model ς cross section B 
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Figure 14 ς Conceptual hydrogeological model ς cross  section C 
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Figure 15 ς Conceptualised groundwater flow at the Site and surrounding area 
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