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PRESENTATION OUTLINEPRESENTATION OUTLINE

About IMC PotashAbout IMC Potash

History of IMCHistory of IMC’’s Michigan Operations Michigan Operation

Michigan GeologyMichigan Geology

Solution Mining of Deep DepositsSolution Mining of Deep Deposits

Brine ProcessingBrine Processing

SummarySummary
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Business Unit of IMC Global (IGL)Business Unit of IMC Global (IGL)

Largest producer of potash worldwideLargest producer of potash worldwide

Capacity of 11 million tons / yearCapacity of 11 million tons / year

Two main products:  MOP & KTwo main products:  MOP & K--MagMag

Supply most of industrial grade MOP marketSupply most of industrial grade MOP market

Lowest cost producerLowest cost producer

IMC POTASHIMC POTASH
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IMC POTASH PRODUCTION LOCATIONSIMC POTASH PRODUCTION LOCATIONS
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Red Muriate of Potash
White Muriate of Potash

SolutionSolution

SolutionSolution
HerseyHersey

Esterhazy K1 & K2Esterhazy K1 & K2

Belle PlaineBelle Plaine

Shaft
Carlsbad

ShaftShaft

ColonsayColonsay
ShaftShaft

No. of Employees
2,200

2003 Production
(all products)

8.7 million tons

2003 Net Sales
$650 million
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IMC POTASHIMC POTASH

Hersey, MIHersey, MI
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Deepest potash Deepest potash 
mine in the worldmine in the world

Located in Located in 
Osceola County, Osceola County, 

MichiganMichigan

Close to major Close to major 
potash & salt potash & salt 

marketsmarkets

Unique solution Unique solution 
mining & refining mining & refining 

processesprocesses
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1980   Borgen bed discovery

1980-1985 Potash exploration program  > 50 holes drilled

1986-1987 Solution mining test work - 2 caverns 
developed near village of Hersey

1989 Construction & start-up of pilot plant -
40,000 tpy potash only

1995 Construction of full scale potash & salt plant 
begins - production caverns developed

1997 Start-up of plant in April

1998-1999 Additional salt processing facilities built

HISTORY OF MICHIGAN PROJECTHISTORY OF MICHIGAN PROJECT



IMC PotashIMC Potash

Hersey MichiganHersey Michigan
OperationsOperations
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IMPORTANT HERSEY STATISTICSIMPORTANT HERSEY STATISTICS
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Production Capacities:
Potash 160,000 tons/year    Salt 265,000 tons/year

Bags & Blocks 220,000 tons/year

Number of Employees: 
100

Annual Sales Revenue:
$35 million

Capital Investment:
$95 million since 1995
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HERSEY PRODUCTIONHERSEY PRODUCTION
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Michigan BasinMichigan Basin

Elk Point BasinElk Point Basin Fundy BasinFundy Basin

Permian BasinPermian Basin

Gulf BasinGulf Basin

NORTH AMERICAN SALT BASINSNORTH AMERICAN SALT BASINS

IMC - shaft
IMC - solution



AA--1 Halite1 Halite
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IMC POTASHIMC POTASH
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AA--1 Sylvinite1 Sylvinite

Michigan 
Basin 

Mineralization

BorgenBorgen BedBed

Depth Depth 
Contours Contours 

metersmeters

2,000

2,500

300 km
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MICHIGAN LITHOLOGYMICHIGAN LITHOLOGY

500
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3500

Mining HorizonMining Horizon
2,300 m deep2,300 m deep

Disposal HorizonDisposal Horizon
1,200 m deep1,200 m deep

Silurian 
Age 

Evaporite

> 400 
million 

years old
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MICHIGAN ORE ZONEMICHIGAN ORE ZONE
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Borgen BedBorgen Bed
5 m thick5 m thick
> 50% KCl> 50% KCl

BC BedsBC Beds
11 m thick11 m thick
25% KCl25% KCl

Natural gas Natural gas 
production production 
from Niagaranfrom Niagaran

methane & Hmethane & H22S S 
gas in Agas in A--1 & A1 & A--2 2 

carbonates carbonates 

flat bedding flat bedding 
< 1% dip< 1% dip

clean oreclean ore
< 1% insols< 1% insols

low carnalite & low carnalite & 
other impuritiesother impurities
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MICHIGAN DRILLING SCHEMATICMICHIGAN DRILLING SCHEMATIC

Solution mining wells
directionally drilled from
central surface location

TVD = 2,300 m
Drilled depth up to 2,500 m
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MICHIGAN CAVITY SCHEMATICMICHIGAN CAVITY SCHEMATIC
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SERVICE RIG, LOGGING TRUCK & CLUSTER #2SERVICE RIG, LOGGING TRUCK & CLUSTER #2
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SOLUTION MINING CHALLENGESSOLUTION MINING CHALLENGES

Operating pressuresOperating pressures

HH22S related corrosion & health hazardsS related corrosion & health hazards

Cavity closure ratesCavity closure rates

Cavity roof stabilityCavity roof stability

Well drilling costsWell drilling costs

Workover time & costsWorkover time & costs

Brine disposalBrine disposal



Crystallizers

Primary
Caverns

Fresh Water

Evaporator

Injection Water

Minefield Recycle

Dewatering & Drying, 
Compaction & Sizing, 
Storage & Shipping

Secondary
Caverns

Brine Disposal Thickener

Evaporator Overflow

Evaporator Condensate

Dewatering & Drying, Compaction & Sizing, 
Packaging & Blocking, Storage & Shipping

IMC POTASH HERSEY IMC POTASH HERSEY -- PROCESS FLOWSHEETPROCESS FLOWSHEET

Raw
Feed
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KCl & NaCl PHASE DIAGRAMKCl & NaCl PHASE DIAGRAM

AAA
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Invariant LineInvariant Line

IsothermsIsotherms

BB
CC

DD
EE

A A –– B Water MiningB Water Mining
B B –– C Selective MiningC Selective Mining
C C –– D EvaporationD Evaporation
D D –– E CrystallizationE Crystallization



LP Vapor

Condensate to Mine

Gas

HP Steam

LP Steam

Condensate to Boiler

HP Boiler

MVR
Evaporator

Gas Turbine Vapor Compressor

HP Vapor

Slurry
Circulation

Loop

Steam Turbine
Generator

MUSHEGas

MECHANICAL VAPOR RECOMPRESSION SYSTEMMECHANICAL VAPOR RECOMPRESSION SYSTEM

Heat
X’ger
(x 2)

700 KW Pump (x2) 



GAS TURBINE / COMPRESSOR & EVAPORATORGAS TURBINE / COMPRESSOR & EVAPORATOR
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HH22S ABATEMENT SYSTEMS ABATEMENT SYSTEM

Gas

Sour Brine from Cavities

Thermal Oxidizer

Caustic
Scrubber#1 Brine

Stripper
#2 Brine
Stripper

Sweet Brine

Sweet
Brine
Tank

Caustic
Tank

Exhaust
Stack &

Fan

Demister

Water Quench



HH22S STRIPPER AND SOLUTION FEED PLANTS STRIPPER AND SOLUTION FEED PLANT



SUMMARYSUMMARY

IMC has been able to successfully:IMC has been able to successfully:

develop large diameter  caverns in develop large diameter  caverns in 
sylvinite at depths of over 2,300msylvinite at depths of over 2,300m

recover design potash & salt recover design potash & salt 
reserves per cavern developedreserves per cavern developed

control Hcontrol H22S related corrosion & S related corrosion & 
safety issuessafety issues



THE ENDTHE END


