
Introduction
Potash	 refers	 to	 natural	 or	 manufactured,	 water-soluble	 potas-
sium	 salts,	 most	 commonly	 in	 the	 form	 of	 potassium	 chloride	
(KCl).	 Potash	 minerals	 are	 primarily	 used	 as	 fertilizer	 and	 are	
vitally	important	because	they	provide	plants	with	potassium,	one	
of	three	essential	plant	nutrients	along	with	nitrogen	and	phos-
phorous.	The	chemical	 industry	also	consumes	potash	 for	pro-
duction	of	or	use	in	a	number	of	products,	including	soap,	glass,	
ceramics,	and	batteries.	The	U.S.	Geological	Survey	(USGS)	esti-
mates	that	37	million	metric	tons	(mt)	of	potash	(reported	as	K2O	
equivalent)	were	produced	in	the	world	in	2011,	and	1.1	million	mt	
were	produced	 in	 the	U.S.	Consumption	 in	 the	U.S.	was	about	
6.5	million	mt,	so	the	U.S.	is	currently	a	net	importer	of	potash.	
The	largest	producer	of	potash	in	the	world	is	Canada,	but	Russia,	
Belarus,	Germany,	and	China	also	produce	significant	amounts.

Until	 2008	potash	prices	were	 relatively	 stable	 for	a	number	of	
years	at	less	than	$200	per	mt	of	potassium	chloride,	but	in	early	
2008	prices	rose	sharply	to	about	$900	per	mt.	However,	during	
and	 following	 the	 economic	 recession	 of	 late	 2008	 and	 2009,	
prices	dropped	significantly	to	slightly	above	$300	per	mt.	As	the	
economy	 improved,	 potash	 prices	 increased,	 bringing	 current	
prices	back	up	 to	over	$500	per	mt—so	prices	are	not	at	peak	
levels,	but	are	moving	in	that	direction.

Utah’s	Potash	Production	and	Resources
Utah	is	one	of	only	three	states	in	the	U.S.	that	produces	potash.	
Two	 companies,	 Intrepid	 Potash,	 Inc.	 (Intrepid)	 and	 Great	 Salt	
Lake	Minerals	(GSLM),	produce	potash	at	three	locations	in	Utah:	
Great	Salt	Lake,	Wendover,	and	Moab.	At	all	locations,	Utah’s	pro-
ducers	use	solar	evaporation	ponds	in	which	brine	enriched	with	
potassium	is	evaporated	and	concentrated,	which	leads	to	precip-
itation	of	potash	minerals.	Those	minerals	can	then	be	collected,	
purified,	and	processed.	Utah’s	warm,	dry	climate	is	well-suited	
for	this	efficient	use	of	solar	energy.

Utah	is	unique	in	that	its	potash	resources	occur	in	a	number	of	

Processing plant at Intrepid’s Moab operation.

geological	settings,	 including	surface	brines,	subsurface	brines,	
bedded	 evaporites,	 and	 alunite—all	 but	 alunite	 are	 currently	
exploited	for	potash	production.	Surface	brines	of	Great	Salt	Lake	
are	harvested	by	GSLM,	which	has	evaporation	pond	capacity	to	
produce	over	360,000	mt	of	potassium	sulfate	(K2SO4)	per	year.	
Worldwide,	potassium	sulfate,	which	is	also	used	as	fertilizer,	is	
much	less	commonly	produced	than	potassium	chloride,	but	sells	
for	a	higher	price.	GSLM	is	able	to	produce	potassium	sulfate	due	
to	relatively	high	sulfate	content	in	Great	Salt	Lake	brine,	and	they	
are	the	largest	producer	of	potassium	sulfate	in	North	America.

Intrepid	produces	potash	in	the	form	of	potassium	chloride	from	
subsurface	brines	of	the	Great	Salt	Lake	Desert	near	Wendover.	
The	Great	Salt	Lake	Desert	contains	salts	precipitated	during	the	
late	stages	of	ancient	Lake	Bonneville,	and	the	precipitated	salts	
(also	known	as	evaporites)	 enrich	 the	groundwater	with	potas-
sium.	Intrepid	extracts	the	groundwater	using	trenches	and	wells	
and	then	pumps	the	water	into	evaporation	ponds.	Near	Moab,	
Intrepid	 produces	 potash	 from	 deeply-buried	 evaporites	 found	
in	 the	 Paradox	 Basin	 of	 southeast	 Utah.	 In	 the	 Paradox	 Basin,	
evaporites	 formed	 during	 the	 Pennsylvanian	 Period	 (~300	 mil-
lion	years	ago)	in	a	restricted	marine	basin	where	seawater	was	
concentrated,	 precipitated	 salt,	 and	 was	 subsequently	 diluted	
multiple	times,	producing	bedded	evaporite	cycles.	Several	thou-
sand	feet	of	evaporites	precipitated	in	the	basin,	and,	during	the	
times	when	the	seawater	was	most	concentrated,	potash	miner-
als	formed	and	were	deposited.	At	least	29	evaporite	cycles	have	
been	identified	in	the	Paradox	Basin,	and	18	of	those	cycles	are	
known	to	have	potash	mineralization—although	only	a	few	of	the	
cycles	likely	have	economic	significance.	Intrepid	solution	mines	
two	of	the	potash	cycles	by	pumping	water	down	a	well,	dissolv-
ing	the	potash	minerals	at	depth,	and	pumping	the	potassium-
enriched	fluid	back	up	another	well.	The	potash	is	then	re-precip-
itated	in	surface	evaporation	ponds	and	harvested	for	processing	
(see	cover	photo).
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Solar evaporation pond at Intrepid’s Wendover operation.  
Photo by Mark Gwynn.
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Alunite	is	another	potential	source	of	potash	in	Utah,	but	it	is	not	
currently	being	exploited.	Alunite	is	a	potassium	aluminum	sul-
fate	mineral	(KAl3[SO4]2[OH]6)	that	can	be	processed	into	potas-
sium	sulfate	and	alumina.	Although	not	currently	mined	in	Utah,	
alunite	was	historically	mined	near	Marysvale	during	World	War	
I	 as	 a	 source	 of	 potash,	 and	 during	 World	 War	 II	 as	 a	 source	
of	alumina.	Alunite	forms	from	alteration	of	volcanic	rocks,	and	
a	number	of	deposits	can	be	found	in	southwest	Utah,	includ-
ing	the	Blawn	Wash	deposit,	which	is	the	largest	known	alunite	
deposit	in	the	country.	Recently,	only	Azerbaijan	has	mined	and	
processed	alunite—although	primarily	 for	alumina	 rather	 than	
potash.

Potash	Activity	in	Utah
Due	to	high	potash	prices	and	Utah’s	diverse	potash	resources,	
expansion	of	the	state’s	existing	potash	production	and	renewed	
exploration	 of	 the	 state’s	 unexploited	 potash	 resources	 are	
occurring.	GSLM	has	proposed	an	expansion	of	its	evaporation	
ponds,	primarily	in	the	North	Arm	of	Great	Salt	Lake,	by	69,000	
acres	which	would	significantly	increase	potash	production.	Cur-
rently,	GSLM	is	working	through	the	permitting	process	for	the	
expansion.

Blawn Wash alunite deposit  
in the Wah Wah Mountains of Beaver County.

Potash activity in Utah. The green circles represent existing producers, and the red crosses 
represent proposed expansions and exploration areas. The pink shaded area shows the 
estimated extent of potash deposition in the Paradox Basin. Orthophoto base is provided 
by Bing maps.

Two	 companies	 are	 currently	 evaluating	 Utah’s	 subsurface	
brines	 for	 potash	 potential.	 Mesa	 Exploration	 Corp.	 has	
acquired	104	square	miles	of	 leases	and	is	 in	the	preliminary	
stages	of	evaluating	the	subsurface	brine	of	Pilot	Valley,	which	
is	 just	 north	 of	 Intrepid’s	 Wendover	 operation.	 Also,	 Peak	
Minerals	Inc.	has	drilled	over	400	mostly	shallow	exploration	
holes	to	evaluate	the	subsurface	brine	of	Sevier	Lake,	a	playa	
in	 Millard	 County,	 where	 it	 holds	 leases	 on	 over	 190	 square	
miles	of	the	lake	bed.	If	sufficient	grade	and	resource	are	pres-
ent,	 both	 Pilot	 Valley	 and	 Sevier	 Lake	 could	 be	 amenable	 to	
extraction	operations	similar	to	the	Intrepid	Wendover	opera-
tion.	Throughout	 the	Paradox	Basin,	a	number	of	companies	
have	 applied	 for	 or	 obtained	 resource	 rights	 to	 the	 bedded	
evaporites.	 At	 least	 four	 companies	 have	 recently	 drilled	 or	
are	 planning	 to	 drill	 exploration	 holes:	 K2O	 Utah	 LLC	 in	 the	
Hatch	Point	area;	Potash	Green	Utah	LLC	in	Lisbon	Valley;	Pin-
nacle	 Potash	 International,	 Ltd.	 near	 Crescent	 Junction;	 and	
American	 Potash	 LLC	 south	 of	 the	 town	 of	 Green	 River.	 Any	
new	mines	in	the	Paradox	Basin	would	likely	be	solution	mines	
similar	to	Intrepid’s	Moab	operation.

Even	 Utah’s	 alunite	 resources	 are	 drawing	 interest;	 Potash	
Ridge	is	evaluating	the	alunite	resource	at	Blawn	Wash	in	the	
Wah	Wah	Mountains	of	Beaver	County.	In	the	1970s	the	alunite	
in	Blawn	Wash	was	discovered	and	defined	by	Earth	Sciences,	
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Sometimes it is helpful to step back from current policy discus-
sions to take a longer term view of issues. Interestingly, a little over 
35 years ago, on April 18, 1977, President Jimmy Carter delivered a 
televised speech to the U.S. public declaring the “moral equivalent 
of war” on the energy crisis facing our country. President Carter 
framed the crisis in terms of a U.S. dependence on oil and gas for 
75% of the nation’s energy, dwindling U.S. petroleum production 
and reserves, and the economic threat of supply disruptions or 
embargos from petroleum suppliers in the Middle East. Carter’s 
answers to the energy challenge he saw were to advocate energy 
conservation to reduce our nation’s consumption and need for 
outside energy, establishing a strategic petroleum reserve as a 
supply cushion, creation of a new Department of Energy (DOE) to 
consolidate national efforts to tackle the energy crisis, application of 
stricter safety standards for nuclear energy, increasing coal produc-
tion and consumption to more than a billion tons a year to lessen 
the U.S. use and reliance on petroleum, and starting research and 
development of new unconventional sources of energy. 

How has the U.S. done on meeting the energy goals set out 35 years 
ago? 

1. Energy conservation has been a goal of various administra-
tions since President Carter left office; therefore, numerous 
American homes have been insulated as a result of federal 
and state tax credit incentives, more energy efficient building 
standards have been established for new homes and build-
ings, and the energy efficiency of appliances and lighting has 
greatly improved, all of which have reduced U.S. per capita 
energy consumption. 

2. The U.S. Petroleum Reserve has been established and as of 
June 22, 2012, held 695.9 million barrels of oil, somewhat 
below the 1 billion barrels envisioned by Carter. 

3. The DOE was created, and although there were some 
thoughts to disband it in the past 35 years, it still promotes 
research on unconventional fuels and manages U.S. energy 
policy. 

4. The U.S. has implemented stricter nuclear energy safety stan-
dards in light of the 1979 accident at the Three Mile Island 
plant in Pennsylvania. At present, a fleet of 104 commercial 
nuclear reactors generates approximately 20% of the U.S.'s 
total electric energy for consumption. Of those reactors, 
ground was broken on all of them in 1974 or earlier, so for 
many years, no new nuclear plants have been built here, 

although there is some renewed 
interest.

5. From coal production of 697 million tons in 1977, annual 
U.S. coal production rose to about 1 billion tons in 1990 
and remained at that level through 2010, fulfilling Carter’s 
wish to rely more on our most abundant domestic energy 
source. However, according to the U.S. Energy Information 
Administration (EIA), the average share of electricity gener-
ated from coal in the U.S. has dropped from 52.8% in 1997 
to just over 45% in 2010, and has been even lower this year. 
Natural-gas-generated electricity has shown a corresponding 
increase in that same period. The percentage of U.S. electric-
ity generated by coal is projected to drop further to 39% by 
2035 as utility companies shut down and retire a significant 
number of older coal-fired power plants in response to the 
Environmental Protection Agency's plans to regulate green-
house gas emissions.

6. Although it is unlikely President Carter considered oil and 
gas from shale reservoirs when he proposed development 
of new unconventional energy sources, refinement of new 
exploration and development technologies in the past 35 
years have made petroleum from shale reservoirs a “game 
changing” market development in producing new energy 
supplies. While 35 years ago Carter thought we were running 
out of domestic petroleum, the U.S. EIA’s “Annual Energy 
Outlook 2012” now includes projections envisioning that 
the U.S. might be independent from imports of oil and gas 
by 2035 because of the new ability to tap oil and gas eco-
nomically from shale reservoirs. 

Shale reservoirs have become economic to find and produce due 
to technology improvements for petroleum exploration, from 
improved seismic imaging and down-hole logging methods, to 
petroleum production from more efficient horizontal drilling and 
reservoir fracturing methods (see Chidsey, this issue). Many of 
these technology developments are the results of research partner-
ships between industry and government sponsored by DOE in 
the past 35 years. Looking at the developments of the past 35 years 
indicates that research for new sources of energy should continue 
to take place on many fronts in future years. It is difficult to foresee 
now which technologies will be future changers, much as President 
Carter was unable to see the future of oil and gas produced from 
shale reservoirs, and, as with shale reservoir technologies, the 
amount of time needed to bring new technologies to the market on 

a large economic scale can take tens of years.    -
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Inc.,	and	Potash	Ridge	has	recently	completed	drilling	in	the	
area	to	confirm	the	previously	defined	resource.

Utah’s	Potash	Outlook	
Potash-related	activity	is	clearly	at	a	high	point	in	Utah’s	history.	Considering	Utah’s	current	potash	production	and	the	diverse	nature	
of	Utah’s	potential	potash	resources,	Utah	is	well-situated	to	play	an	important	role	 in	U.S.	production	of	this	 important	fertilizer.	
However,	as	with	many	industrial	minerals,	price	and	demand	for	potash	will	need	to	remain	high	for	new	projects	to	
reach	production.	Production	costs	for	proposed	operations	will	also	need	to	be	competitive,	as	
potash	may	need	to	be	shipped	over	long	distances.

(continued from page 2)
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