









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













Water supplies, dams and treatment plants: Water Infrastructure Gary Humphreys Hydrogeologist Pilbara



Why was I invited here? Iron ore mining in Pilbara – a. Background • 1960s – 1980s: Brockman hematite ore initially above watertable • 1990s: Brockman below watertable, CIDs, some Marra Mamba • 2000s: Brockman and Marra Mamba below watertable • 2005 on: Low grade with beneficiation, magnetite with concentrators



Iron ore mining in Pilbara – b. Onsite Hematite ores typically direct-shipped = minimal processing onsite Above Water Table = needs water supply Below Water Table = dispose of excess water Wet Process Beneficiation = desanding = use water to remove clays and silica Magnetite Concentration = use water and electromagnets to separate fine magnetite grains from other mineral components



Changes in the mining sector • • • • •



Existing mines extending below water table Switch from water deficit to water excess New mines New commodities New infrastructure



Changes in the mining sector-continue • Rapidly increasing demand for water in coastal centres • Regional ore tonnage moving to 1,000 million tonnes per year – dust suppression at ports • Entry of new junior companies into the market • Cumulative impacts from mining and infrastructure development • Emerging industries such as magnetite and uranium. Pilbara is arid and is developing rapidly in terms of mine size, proximity and complexity



Minesite water infrastructure needs • Water supply for processing (Critical quantity, what quality?) • Camp supply (potable, essential) • Transport (slurry pipe, rail / road building) • Firefighting (essential, quality not critical) • OHS (essential quality criteria) • Dust suppression – roads = fit for purpose • Stockpile dust suppression and ore conditioning



Pilbara Water in Mining Guideline – Key Principles • Early, effective communication and engagement with stakeholders • Transparency of decision making and clear guidance on departmental positions • Effective use of influence and legislative tools to achieve good management outcomes • Integration of other approvals with project and water planning processes • Outcome focused



Early stage decisions • Water excess or water deficit operation? • Processing methods? • Transport options? Ref: Mine Water Management Cwlth Gov publication Pilbara Water in Mining Guideline



Do you need to look for a water supply?



- for mine operation ?ML/a for years - Construction 1-2 years - road/rail and/or port construction • Groundwater or surface water? • Environmental sensitivities? • Stygofauna sampling bores?



How good is surface water catchment in the Arid Zone?



Mine water supply borefields 1. Orebody dewatering is first option 2. Remote borefield 3. Competition for water (Karara is up next today)



Fit for purpose sources • • • •



Goldmines can now use hypersaline water Iron ore needs low Chloride = potable Desal of brackish water is sensible Environmental licence for brine discharge



Remote borefield • • • • •



Will need to be assessed (takes time) But may be outside existing mineral drilling Licensing for drilling and testing Requires tenure May need to be part of EIA



Dewatering infrastructure • • • • •



Onsite, minimum transport distance to plant + Covered by project approvals + Under the wheels of the trucks – Within reach of the blasting – Requires both power and pipelines in or near the pits – and bores close to or even in-pit +/• Disposal or banking of excess water



Dewatering = two separate factors Impacts of dewatering (groundwater drawdown): 1. Risk to aquifer as a potential source for any use 2. Impacts on other users (includes pastoral) 3. Environmental risk and/or impact (stygos, GDEs)



Disposal Options



Re-use on site Relocation for use nearby Re-injection Sub-surface reticulation Controlled discharge Uncontrolled discharge



Note: Evaporation ponds are not in the list



BFS and operational stages – Adaptive management tools • • • • • •



Initial Water Balance and the Water Cycle Initial water flow models Operating Strategy (part of water licence) Triggers (resource and enviro) Contingency options if triggers are hit Annual report and audit



Site water management • • • •



Water source delivers to process plant Dust suppression Storage as a buffer to ensure continuity Reinjection of excess dewater = water banking • Pipelines above or below ground



DAM Pit



Plant



Village



Lake



Cumulative Impacts Not well managed under existing regulation



A few very recent examples of dealing with cumulative impacts in Pilbara: 1. Fortescue River alluvials - water source for magnetite mines



2. Marillana Creek – numerous active pits along a single CID 3. Fortescue Marsh – three sites with highly transmissive aquifers



Example: Mineralogy projects Cape Preston • Four mine pits, magnetite ore • all below water table • All have separate EPA approvals / operators • All have different project timelines • All have separate water licences • Impact risk on Fortescue River is high (EPA)



Cumulative impact management tools • Lease relationships via single State Agreement Lease • Joint integrated groundwater model • Shared responsibility for monitoring



Managing the Cumulative Groundwater Impacts of Multiple Iron Ore Projects at Cape Preston (or … One Plus One Plus One Plus One Does Not Equal Four) G Sheppard, A Gallardo, J Hall and M Strizek



Example: BHP Yandi and RTIO Yandi CID deposits



BHP Yandi CID mines, multiple active pits



Example – Chichester Range at edge of Fortescue Marsh



FMG - Cloudbreak and Christmas Creek Hancock - Roy Hill



Case study: Fortescue Marsh •Draft position released for stakeholder comment Sept 2011 (EPA website) •Multiple licensees and projects close to Marsh •High ecological values for Marsh •High economic values for the iron ore projects



FMG The Approach



GOALS: DRY PITS – NO IMPACTS – SUSTAINABLE WATER SUPPLY



New efficiencies driven by technology 1. 2. 3. 4. 5.



Accurate metering of pumping and flow rates outside the plant Live data recorders give realtime water cycle management Paste management for reinjecting tailings at low water content Paste to TSF to reduce water losses and increase geotech stability Wireless or cable telemetry



And measurable With SMI water accounting tool Reported in Annual reviews



For more information; Gary Humphreys Ph: (08) 6364 6898 Email: [email protected]



Thank you
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