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• Regional Investigations and 

Data Collection

• Drilling Practices

• Pumping Systems

• Water Resource Management



Regional Investigations & Data 

Collection
• Collect hydrogeological data in early stages

– Groundwater data

– Geotechnical information

– Relevant Base Environmental Data

• Early indication of engineering design, environmental 

compliance and ease of development

• Incremental cost to exploration program BUT

– Significantly reduces future environmental and feasibility study 

investigations
• Early identification of issues

• Reduces time related to project approval
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Data Collection Planning/Efficiency

15 holes 25 holes
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Use of Geophysics in Groundwater



Applications

• Mapping geologic landforms

• Determining regional geologic structures

• Mapping unconsolidated rocks and soils

• Mapping and classifying certain rock types

• Investigating depth to groundwater

• Mapping groundwater contamination and 

quality
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Why Use Technology

• Cost effective compared to traditional SI methods. Costs vary 

depending on survey type and design

• Airborne Surveys $500/km $0.5/m Least Costly

• Ground Surveys $5,000/km $5/m

• Seismic $15,000/km $15/m

• Drilling $250,000/km $250/m Most Costly
These costs are based on experience in Australia and do not include mobilisation

costs and are very dependent upon depth of investigation and survey parameters

• Rapid and total coverage of large areas

• Satellite and airborne systems allow large 

areas to be quickly surveyed and imaged

• Can identify regional geological features 

that are critical in groundwater systems

• If rely on boreholes only may not fully 

understand geologic setting and therefore 

miss the aquifers



Why Use Technology

• Overcomes interpolation errors

• Compliments traditional site investigation methods

• Overcome many site access issues (e.g. jungle, rivers, 

lakes)

• Low environmental impact – generally non-invasive and 

non-destructive

– Interpretation of geophysics best done in conjunction with 

other geological and hydrogeological data
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Regional Groundwater Investigations

Airborne –Electromagnetics

• Most widely used

• Effective for mapping and identifying
• Different geological units

• Faults and fracture zones

• Water quality and contamination

• Measures conductivity of the Ground.

• Airborne provides rapid site coverage

and least cost/km



Local Groundwater Investigations

Landbased – Electrical resistivity

– Widely used for groundwater investigation.

– Provides high resolution images of the subsurface that can be used to 
target drilling locations 

Groundwater Imaging

– 3D Soil Moisture and Groundwater Mapping

– Visualization of variation in subsurface geology and hydrogeology.
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GROUNDWATER MODELLING



Groundwater Modelling Methods Summary



Geological Conceptualisation



Conceptualisation



Conceptual Geology

Medium Flow Zones (0.5  - 1 ML/d)

High Flow Zones (> 1 ML/d)

Low Flow Zones (< 0.5 ML/d)



Computing Capability

Computer processors:

• >10,000 times faster in 2015 
compared with 1975

• >1,000 times cheaper in 2012 
compared with 1992



Improved Visualization Tools



The Cloud
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Uncertainty

“Everything should be made as simple 
as possible, but not simpler”

- Albert Einstein
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Drilling Practices

• Sonic

• S Wireline



Sonic Drilling

• Soil penetration technique

• Quality continuous Soil Sampling

Applications

• Environmental / hydrogeological

• Geotechnical/Geo -construction

• Embankment Drilling

• Tunnel Projects

• Earth Retention/Anchor Installation

• Mini/Micro pile Installation

• Pier Installation/Foundation 

exploration

• Grouting



Advantages

• Continuous core samples 

• No refusal.

• Speed and Efficiency.



Sonic Drilling
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Sonic vs RC Composite Assays
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“S”-Wireline

• Improved core recovery drilling method.

• Flexible core barrel system
– Hole Size 146 mm

– Core Size 102 mm (4“)

• Triple tube core barrel

• Alternative to 4C coring

• Alternative to Sonic



When should you utilise…..

• For undisturbed core sampling in shallow

depth from 0-350m

Applications:

• Core sampling in difficult formation

• Bulk sampling (100mm)

• Site Investigations for infrastructure works

• Mining and Tunneling

• Grouting projects

• Environmental and Geotechnical 
investigations
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GROUNDWATER PUMPING 

SYSTEMS



Pumping systems – Airwell Pumps

• Air Displacement Method



Applications

• Salinity Management/Interception

• Leachate Recovery of Tailings Dams and Landfill Sites

• Pollution and Hydrocarbon Recovery

• Water/Bore Sampling

• Bore Flow Testing

• Contaminated Site Remediation

• Mine Site Dewatering

• Water Transfer and Harvesting

• Potable, Process and Remote Water Supply

• Low Yielding Aquifers
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Water Resource Management
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MAR

ASR         Bank Infiltration ASTR SAR Infiltration Basin

• Collectively the various methods of enhanced aquifer recharge are referred to as Managed Aquifer Recharge  

(MAR).

Managed Aquifer Recharge

• Purposeful recharge of an aquifer to store water for later abstraction 

– Stormwater (excess or redirected), 

– Treated wastewater

– Co-produced (associated water) from mining or petroleum activities

• Water can be added to the aquifer by various methods e.g. 

– Infiltration (via structures such as ponds, basins, galleries and 
trenches) 

– Injection and recovery via purposely constructed wells (ASR)



Applications

• Mining

• Petroleum

• Water Supply

• Agriculture

• Sporting Complexes

• Construction

Social, Cultural and Financial Future Lies with Best WATER MANAGERS

11th ASIA-PACIFIC MINERAL RESOURCE EXHIBITION & 

CONFERENCE 2016 -Kuala Lumpur, Malaysia

“making water work”



MAR in Mining

• Effectively manage water that may 

otherwise be wasted

• Augment traditional water supplies and

• Address a variety of legacy issues 

associated with overuse
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• Mine inflows were higher than expected (16 L/s) 

• Requirement to manage excess water via Managed Aquifer 

Recharge

• Fractured rock aquifer of limited beneficial use (highly 

saline)

• Injection borefield developed @ 4L/s/bore 

MINE WORKINGS

INJECTION WELLS



MAR/ASR in Golf course (2 Case study)

Glenelg Golf Course - Water Harvesting
• 300 ML/yr of stormwater

• Stored in aquifer during winter

• Recovered in summer for course watering

Grange Golf Course –GW Replishment
• 250 ML/yr of groundwater from the Tertiary limestone

aquifer for irrigation of the golf course.

• Declining groundwater levels and increasing salinity

• Harvests and stores low salinity wetland treated

stormwater

• Injection into the aquifer for subsequent reuse

• Recovery of groundwater levels

• Improvement in water quality
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Beenyup GW 

replenishment trial

Treated Wastewater

Potable

~2.5 GL/yr

Pilbara management of

excess mine water

Fortescue

80 GL/yr

Soil Aquifer Treatment

Surat & Bowen

CSG Trials

Burdekin Delta 

infiltration

BHP-B

East Gippsland Water

Stormwater 500 ML/yr

City West Water

Werribee WW & Stormwater 

300–600 ML/yr

Victoria Racing Club

Desalinated GW

Stormwater 100 ML

Stormwater 20 GL/yr

Treated Wastewater

Class B, Aldinga

Botany Bay

Marandoo

Mine Area C

Potable treated wastewater

Stormwater

SAT Treated wastewater

Infiltration basins

CSG/mine water
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Thank you for your 

attention 


