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Before we begin…. 

 Acknow ledgements 
 Iain Scarr – Galaxy Resources, Salta, Arg 
 Ron Brown – Regina, Sk 
 Bob Hite – USGS, Co 
 Hugh Harvey – Intrepid, Co 

 

 Disclaimer 
 Not definitive – “Potash 101” 
 Potash is not Phosphate 
 All data in this presentation are the intellectual property of IMEx 

Consulting (except where obtained from public domain) and must not 
be reproduced, copied, shared or forwarded in any form without the 
express permission of IMEx Consulting 
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The IMEx Group - Experience 
Exploration Projects and Regional Studies 
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Without a market, 
a deposit is merely a geological curiosity - Harben 
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Potash 

What’s Potash? 
Why Potash? 
Geology - setting & examples 
Mining - conventional & solution 
Exploration Criteria & Tools 
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Potash 
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Potash 

New Glasgow 
Nova Scotia 
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What’s Potash? 

 The mineral (K) is one of the 
three main macro nutrients 
required by plants, along with 
nitrogen (N) & phosphate (P) 

 Potash helps  
 improve a plant's disease resistance 
 crop quality 
 increases yields 

 Only potassium fertilizer source 
 No practical substitutes 
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Why Potash? 

It’s a Growth Story!! 
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Why Potash? 

It’s not just Asia! 
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Why Potash? 

Rio Tinto 2014 
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Why Potash? Potash Corp  

2008  US$4.9Billion 

May 14 
US$36.32 

 
2010 :  
BHP 

US$43.33 

2011  US$2.7Billion        2011  9.3 MMT 2013  US$2.8 Billion        2013  7.8 MMT 

18.1 MMT 
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Commodity Overview 

Only 12 countries produce potash. 
 Canada, Russia & Belarus  - +60% 

 Seven companies control >80% of global supply:  
Potash Corp of Saskatchewan, Mosaic Co, Agrium Inc, 

K+S, Uralkali, Belaruskali & Israel Chemicals 

Two marketing conglomerates did control >70% 
exports.  
Canpotex - Potash Corp, Mosaic and Agrium 
Belarussian Potash Co - Uralkali and Belaruskali. 
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Commodity Overview 

 

USGS 2014 
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Commodity Overview 

North American Potash Developments website 
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Commodity Overview 

 

Index Mundi website 



Potash One – Legacy PFS 

Legacy Project (Saskatchewan, Canada) 
NPV 10 US$4.47B 
IRR  30.1% 
Cap. Cost US$1.88B 
Payback ~3.3 years 
Mine Life 40 years 
Resource  29Mt (Measured) 220Mt (Indicated) 

Q : Who was the Chairman ?  
Robert Friedland 
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Potash One 

November 22, 2010 
“Potash One Agrees to Friendly Takeover by 

K+S for CAD 4.50 Per Share in Cash” 
31.3% premium over the 10-day weighted 

average trading price  
CAD $434 million (€311 million). 
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K&S Potash Canada 

18 
$4.1B, 1,500m; 2016 CIM 2014 



Saskatchewan 
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CIM 2014 



Highfield Resources 

20 GMP Securities & ASX 2014 
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Where Potash - Reserves 

PCS 2014 
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Where Potash - Production 

Current producing 
potash basin 

Other known 
potash basins 
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Elk Point 

Atacama 

Catalonia Paradox Basin 

Amazon 

Udon Thani 
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How - Geological Setting 

 Evaporite 
Barred basin – restricted infill 
Cycle – CO3, SO4, NaCl, Carnallite 
dolomite, anhydrite, halite, sylvite 

Reflux – sea level 
 Preservation – reduced shale (?cap) 
 Stable tectonics – dissolution 
Deposits laterally continuous  
+30km strike Carlsbad, NM 
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Basin Pattern Models 

After Hsu, 1976 

Closed Basin 

Refluxing Basin 



Basin Development 

25 
After Guilbert and Park, 1986  
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Barred Basin Model 

Hite, 1983 
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Canning Basin - SEEBASE 

50km 

Bar 

Inflow 
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Mineralogy 

• Mineral  Formula      % K2O 
Sylvite  KCl     63 
Carnallite MgCl2.KCl.6H2O   17 
Kainite   MgSO4.KCl.3H2O   19 
“Sylvinite” KCl.NaCl    ~21 

Polyhalite 2CaSO4.K2SO4.MgSO4.2H2O 16 
Langbeinite MgSO4.K2SO4    23 
Anhydrite CaSO4     0 

Ch
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Elk Point Basin, Canada 

Current producing 
potash basin 

Other known 
potash basins 

Congo 

Danakil 
Sicily 

Khemiset 
Lop 

Bukhara 
North Caspian 

Cis-Uralian 

Maritimes 

Delaware 

Sergipe 

Pripyat, Belarus 

Zechstein 

Qaidan 
Michigan 

Dead Sea 

Elk Point 

Atacama 

Catalonia Paradox Basin 

Neuquen 

Udon Thani 



30 

Elk Point Basin 
Potash Distribution 



31 



32 

Elk Point Basin  

Geology 
Winnipegosis - dolomite 
Mid Dev – Prairie Evaporite 
Lower Ha-An 
Three main potash bearing units 

• PLM, BPM, EM (max +30m) 

Second Red Bed 
Shales – dolomitic; R G A 
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Prairie Fm 

potash 

  Patience Lake 
Member 

Esterhazy Member 

  Belle Plaine Member 
±75m 

Sylvinite Halite 

Prairie Evaporite  

1000m below surface 
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SY 
r SY 

HA 

PLM – Lanigan 



35 
BPM - Lumsden  

SY 

HA 



36 AN - ↓BPM 



37 MX HA, mr SY 



38 EM - Lumsden 

SY 

HA 



39 AN, cg HA, CY 



40 CA MgCl2.KCl.6H2O 



41 INsol 



Zechstein Style 

42 
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Potash Mining 

Solar : Dead Sea, Utah, Chile, China 
Underground : Conventional & Solution 
Conventional : Room & Pillar <1200m  
Saskatoon, SK, Canada 

Solution: 300 - ~2,000m  
Regina, SK, Canada 
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Southern Saskatchewan 
Potash Mines & Depth to Potash 

Solution  

Conventional  
Saskatoon 

Regina 
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Conventional Mining 

Depth : 300m - 1200m 
Thick : 120m - >150m 
Room & Pillar - 5-12m high; 10-20m wide;  
 70% recovery (30% pillar) 
Drill & Blast, road headers or continuous miners  
 Salt : 30cm bottom; 1-2m roof 
 Prairie Evaporite 
Strong impermeable rock 10-15m above 
Not shale, sand, etc. 
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Vanscoy, Sk Room & Pillar 
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Conventional 
Mining 
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Delaware Basin, New Mexico 

Current producing 
potash basin 

Other known 
potash basins 
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Fundy 
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Sergipe-Alagoas 
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Elk Point 

Atacama 

Catalonia Paradox Basin 

Neuquen 

Udon Thani 
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WIPP 

Carlsbad East 
Carlsbad West 



Waste Isolation Pilot Plant 
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53 
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Permian 
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Mud Marker 
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SY 

Mud Marker 

SYL 
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LA 

Mud Marker 

SY 
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Solution Mining 

Steam or Hot water injected 
Salt saturate inc. Potash recovery  
Single well (concentric casing) 
150-1500m deep (Barradeel, NL : 2800m) 
One well - 100,000 tonnes 
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Solution Mining 

Major cost 
Evaporation Ponds 
plastic liner 

Drying Kilns - Canada 

Production  
Sol : 4.5Mt, Belle Plaine, SK (Mosaic) 
Con : 3.0Mt, Colonsay, SK (Mosaic) 
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Solution Mining 

http://www.youtube.com/watch?v=Y3XpMuhS5Qw
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Solution Mining 

100m 
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Belle Plain - Mosaic 

Cluster House 

Salt Tailings 

Plant – Crystalliser, Compactor 

Evap. Ponds 

3 km 
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Belle Plain Potash 



Potash Milling 

68 
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Exploration Criteria 

Geological Setting 
Barred evaporite basin 

Stable tectonic regime 
Basement blocks 

K (γ) presence indicates fertile (sonic, ρ)  
Grade +15% K2O 

Elevated Br (sometimes!) 
Min. >150ppm Br 
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Tools – Well Logs 
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Tools – Well Logs 

American West Potash, 2012 
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Tools – 2D Seismic 

Seismic - SRK 

Congo – MagMin, 2007 
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Tools – 3D Seismic 

Seismic - SRK 

Milestone 
Western Potash 
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Tools 



Australia? 
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Australia? 
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Halite 

Halite/Carnallite 

Halite/Sylvite 

Halite 

2.74m @ 18.9% K2O from 542.5m  

Nova Scotia 
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