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Overview
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o Introduction
• Waste Facilities
• Water Management Facilities
• Downstream Impacts

o Current Site Conditions 
• AMD Sources
• Groundwater Conditions
• Load Balance

o Remediation Planning
• Remediation Objectives
• Approach



Site Location and Physical Setting
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Darwin

Sandy Flat Mine Site



General Mine Arrangement
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Mine Waste Inventory
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764,000 m3

(1993 to 1996)



Waste Rock Dumps (WRDs) and Sandy Flat Pit in 1996 
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Main 
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Sandy Flat Pit
(de-watered)



Tailings Storage Facility (TSF) and Heap Leach Pads (HLPs)
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Tailings Storage Facility 
(TSF)

North Heap 
Leach Pad

Main Heap 
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Heap Leach Vats
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Sandy 
Flat Pit

Heap Leach Vat
(partially-excavated)

Main 
Heap Leach Pad Heap Leach Vats

via 
paleochannel



Flooded Sandy Flat Pit and Paleochannel
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May 1997

via 
paleochannel



Water Management Facilities
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SLFWT

SLFWT

SHFWT

Clean water
overpass

SLFWT = Southern Low Flow Water Trench

500,000 m3

(at 167 m AHD)
pH 2.5, 500 to 1000 mg/L Cu



Aerial Photograph – July 2012
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via 
paleochannel

Hanrahan’s Pool 
(August 2014)



Surface Water Quality Downstream
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Contaminant Loads Downstream
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Average Annual Load = 54 t/year Cu
(2003 to 2017)

Model calibration period
35 to 50 t/year Cu
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Groundwater and Surface Water Monitoring Network
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Key Transport Pathway – Paleochannel
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Paleochannel elevation



Simulated Groundwater Flow Field – High Flow
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Particle Tracking (High Flow Conditions) 
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Water and Load Balance Model (WLBM) Structure
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Simulated Pit Water Levels
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Simulated Overflow from Pit (via SLFWT)
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Cyclone 
Carlos



Contaminant Loads to Hanrahan’s Creek

21

35 t/year Cu
(2016 to 2020)
5-year model calibration period

Major Sources 

Key Pathways



2020 and 2021 Test Pitting Locations
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Total Sulphur Content 
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Existing Acidity Content and Lime Dosing Rate
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Dosing Rate = 30 kg CaCO3 eq./t
(or 30,000 t aglime for pit backfill)

Waste Rock TailingsLeached 
Ore



Conceptual Remediation Plan
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Key remediation objectives: 
• Improve surface water quality downstream 
• Improve site aesthetics
• Provide safe access

Cu is the key contaminant of interest, as 
concentrations in Settlement Creek consistently 
exceed ANZG (2018) guidelines



Conceptual Remediation Plan
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Pump-and-treat ~ 500,000 m3 of pit water to 
eliminate this “source” and allow access to the 
pit, if needed

Backfill the permanently flooded zone of the 
Sandy Flat Pit with 500,000 m3 of waste materials 
with the highest sulphide content

Amend re-located materials with ~30,000 t of 
aglime (CaCO3) to neutralize their existing 
acidity content and immobilize metals

No active, long-term water management and 
treatment, as remediation will eliminate the 
major sources of AMD

Future (post-remediation) water quality in 
Hanrahan’s Creek and other surface waters 
downstream to be determined
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