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EXPLANATORY NOTE

The matter in this bulletin was prepared by Dr, George E. Condra,
Director of Conservation and Soil Survey of Nebraska, for the Nebhrasks
State Board of Agriculture, Dr. Condra has given many months of
careful and peainstaking investigation of this subject, and what he says
may be taken sg authoritative. .

The Bureau of Publicity desires to glve Dr, Condra full cradit for the
aplendid report herein given, and te thank E. R. Danielson, Secretary
of the State Board of Agriculture, for his kindly permission to publish
this as one of the bulletins of the Bureaun of Publicity. The Bureau is in
daily receipt of letters asking for information about the potash industry
of Nebraska, and the Director knows of no better way of imparting that
information than by reproducing Dr. Condra’s comprehensive article.

WILL M. MAUPIN, Director,
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A PRELIMINARY REPORT ON THE POTASH INDUSTRY OF
NEBRASKA

By G. E. Condra, Director, the Nebraska Conservation and Soil Survey

The potash industry of Nebraska has developed within a short time.
Starting with smali shipments of alkali crusts collected from the shores -
af MeCarthy Lake and shipped to Omaha, the industry has grown to a
value of several miliion dollars. The processes involved in the reduction
and refining of the potash have not been perfected to a high degree of
efticiency.

Four large reduction plants are operating, the fifth plant is build-
ing and three more are to start within a few wecks, One refining plant
is operating at Omaha, ang a reduction plant building at Antioch will
do refining also.

Nebraska produces about two-fifths of the potash output of the
United States, leading in the amount coming from lakes and lake beds.

The Potash Region of MNebraska

The production is now confined to Sheridan, Garden and Morrill
counties. The lakes belng worked lie north and south of the C. B. & Q.
Rallroad, beginning a few miles east of Alliance, :

The arey with producing lakes, extends about thirty miles north
and south and between twenty and thirty miles east and west. (Fig. 1).
It oceupies nearly equal areag on each side of the railvoad. Small inter-
mittent lakes occcur on the table lands of Box Butte county and some
of themn might be worked. Among these are Bonness, Putman and
Morrison,

At first it was thought that only two or three of the lakes would
become of imporiance as sources of potash. Now about seventy-five of
them are known to ¢ontain potash in paying guantities.

Though it i{s thought that the potash region of Nebraska has been
fairly well determined, and that few strong lakes remain untested and
unleased, we are convinced that the exploratory work should be con-
tinued. Lakes with some potash occur in the Pawlet distrlet of Garden
County, in part of Grant County, in widely scattered areas of Cherry
County, in McPherson County, in the southern part of Brown County,
and in southwestern Holt County. Such tests as have heen made of
these lakes seem to show more magnesium and sodium than potash.
All these lakes should be tested, however, and by wells. A considerabla
amount of potash is known to occur near Ellsworth.

There are many lakes in Cherry County, as near Cody, near Merri-
man, in the southwestern corner of the county and between Simion,
Brownlee and Wood Lake. Among the best known of these are Big
Alkali, Red Deer, Clear, Dad's, Pelican, Willow, Dewey, Marsh and
Cody. Among the Brown County lakes are Enders, Moon, Rat, Long,
Marsh, Willow and Chain Lakes.

Topography. The lakes oceur in two physiographic regions, namely,
the table lands and the sand hilis, but mostly in the latter.
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FIGURE 1—~MAP SHOWING LOCATIONS OF LARKES
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1"iG'(.’I.U-3 Z-A PYPICAL VIEW OF THE SAND [HILLS

The sand hiils occupy about 20,000 square miles of Nebraska. The
largest belt of such hills is in the nerth-central part of the state, extend-
ing from Molt County southwestward, and oceupying much of the area
between the Platte and the Niobrara. Box Butte table is west of this.

The surface of the sand hill country is comparatively rough (Fig. 2).
It is modified by many hills, basins, valleys and lakes. The valleys are
one-quarter to onre mile or more wide. Their courses are very irregular,
In places the grouping of the hitls is such as to form ridges. Some
hills are low and small, others rise 100 feet or more above the valleys.
About two-thirds of the region is occupied by hills and one-third by
basins, valleys and lakes (Fig. 3}. Though there is an east-west ZTOUD-
ing of hills, valleys and lakes in much of the region, this pattern does
not prevail. In places the direction is northwest-southeast and in others
southwest-northeast, In mmany parts of the region, there is no system in
the arrangement of surface features. In the part along the C. B. & Q.
Railroad, the direction of small valleys is east and west (Fig. 4),
Most of the large valleys south of the railroad extend southeastward and
southward. Those on the north, range eastward and northeastward, and
in gome parta nearly due north and south,

The hills were produced largely by wind action. The more or lous
mobile subsoil was eroded from g, table-land formerly connected with Box
Butte Table. Nearly all of the original surface drainage pattern has
" been effaced. The hill form is not changing much at this time because
of the holding power of the vegetation.
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FIGURE 8—SKEETCH MAP SHOWING HILLS, VALLEYS AND LAKES ARBOUT
TEN MILES SOUTHEAST OF HOFILAND

Drainage. The tableland has surface drainage, and on the part
where potash occurs, the streams flow into small intermittent lakes,
These lakes lie above the water table.

The sand hill drainage is largely underground. The ground water
ig shallow in the valleys and exposed at places as lakes. The under-
flow is eastward, veering a little to the southeast in much of the potash
region. On the north the underfiow moves to the tributaries of the
Niobrara and here some of the valleys carry small streams. On the
south the underflow is towards the Blue Water and other small branches
of the North Platte,

The area where the best lakes occur is one of slow underflow and
of little loss by outward drainage. This condition has been an impor-
tant factor in the development of alkali lakes.

Structure. The sand hill belt iz covered with dune sand in the
hills, and by sandy Joams on the valleys and bhasins. The mantle rock
is quite thick. Bedrock is reported to have been reached by a drilling
near Hoffland, at a depth of about 100 feet.
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should be exercised Lo prevent the mixing of lake water with that of the
sands below. As o rule the casing is aliowed to stand for a few minutes
after the opening has been made through the hardpan layer in order to
let the silt and mud settle around the pipe before water is withdrawn.

1 brines are found in the first few wells, & humber of welly are sunk
in the lake bed to determine the producing area. The lake is surveyed
into Mlocks, varying in size with the area of the lake. "This gives well
locations that serve {o test out all the sands. In most cases the wells
show ounly part of a lake bed to contain potash in paying quantities.
This is the producing area.

Samples ol water are taken from the well at freguent intervals and
placed in jars or jugs labeled to show the lake, the well and sampie num-
per. An accurate log is kept of each well. This shows the thickness nf
beds or layers penetrated. Hydrometric readings are made at rogular
intervals tor information concetning the strengths of solutions encoun-
tered, ‘

Laboratory Tests, The brine samples szcured from lakes and lake
heds are usually shipped at once to the laboratory. Some operalors do
a part of the laboratory testing in the field. They take a certain guan-
tity of the water; let it stand for about 24 hours, and then make a hydre
metric tost of the clear water, In order to lacii:tate shipment a given
weight or velume of water ig boiled down to determine the percentage of
solids. A sampie of the solids is sent to the centrat laboratory for analy- -
sis. 'The chemical anatysis is made to show the percentage of potash salts
or to show a complete analysis al all alkali compounds in the sample.
The price paid for such analyses varies with the determinations made,
ranging from about $2 to 320 per sample.

Evaluation of Lakes. The ficld examinations and the laboratory {vsis
show the lake density and the potash content. These are used in deter
mining the amount of potash in a lake or lake bed,

A report is made on the depth and thickness of sands, and the area
of the lake bed in which paying quantities of brine oceur. Faving these
data and the chemical data it is easy to determine and report the num-
ber of tons of potash hoth in the lake and in the lake bed. Such investi-
gations and reports havé been made on a large number of the lakes in
the region.

The investigations of a lake should show the area in square feet tho
average depth, average density, amouni of water in tons and the K.0
content, and for the underground zome, the area, depth or thickness,
density, amount of water in tons, and the K.0 content. The amount of
potash in the lake and underground should be destermined and siated.
Eventually, it will be possible to make a fairly accurate estimate of all
of the potash resources of the state.

The value of a lake is also affected by its location with respect to
a pipe line or its nearness to other lakes that may be reached by the
same line. A lake several miles from a reduction plant ts not nearly so
valuable as one much nearer,
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FIGURE 10--A PUMP HOUSE

FIGURE 11—VIEW SHOWING HOW WELLS ARE DISTRIBUTED IN A LAKE
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BRINE PRODUCTION

At first, the produclion was from lake waters, but now the principal
gource is the sub-surface sands. Production ig by pumping. Brines are
delivered to the reduction plants through pipe lines.

Pumping. Wells are put down in the lake bads where there are
strong brines (Iigure 10). 'The depth varies with the thickness ol sunds.
Some wells are driven; others are made by lowering a large casing and
then letting the sand point down and filling sand around it. The large
casing is then removed. This method gives the stronger wells.

The sand points are attached to a gas pipe which is connected to a
suction line (Figure 12). Welis are placed close in ordsr to draw frow
all the sand. This may require about 50 wells for each five acres of lake
bed. There are about 1,200 sand points in Jesse Lake eovering a produc-
ing area of about 100 acres.

It requires high suction pumps to remove the brine. From 100 to 200
wells are connected to cach pump. ‘There are five pump stations at Jesse
Lake with two pumps at each. Force pumps are used to drive the brine
through pipe lines leading to redyction plants,

Pumping is done by motor drive or by gas engines. ‘There are two
twelve-hour shifts each day.

Brines are gauged by meters or by the use of stroke counters.

Most of the potash companies have pump stations at lakes ana
relay stations along the pipe lines,

Pipe Lines, There are several miles of pipe line in the potash re-
glon. They lead from the producing lakes to relay stations and finally to
the reduction works. Some of these knes are made of iron casing, but
most of those now installed are wood, wrapped with heavy wire. The
diameters of the casings range from 2% to ¢ inches. Those made of
wood ate about 6 inches in dinmeter and are built to stand a head of 150
to 300 pounds. The lines are buried 30 inches below the surface as re-
quired by the state law. Some ditehing is done by hand, but most of it
is by mechanical diggers, '

A plant operating from a number of lakes and with several pumps
will collect water from laterals or branching lines at central points and
then pump it to the central plant.

Summer Lakes. The brines in some lakes are too weak most of the
year for production. They can be pumped to the beds of other lakes when
evaporation is greatest and concentrated by solar evaporation. After this
ig done, other pumps draw the water off and foree it to the potash plam.
The water of such evaporating basins is allowed to collect in an artificial
opening called a “sump” from which it is pumped. The American Potash
company has made extensive use of this plan (Figure 13),

Winter lL.akes. Ice forming on a lake causes the potash to concen-
trate in the water below., The brines are pumped when the density has
increased sufficiently, This makes it possible to utilize the lakes which
are comparatively weal during other times of the year.
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POTASH REDUCTION

The brines are treated in reducing plants. A few small plants and
{our lurge ones have been erected. Three additional companies are either
building or preparing to build.

The Potash Reduciion Company plant is at Hoffland; the Nebraska
Potash Works Company and the American Potash Company plants are at
Antioch, and the Hord Alkali Preducts Company plant is at Lakeside,

The Alliance Potash Company is completing its works at sntioch, The
‘Western Potash Company and the National Potash Company are starting
to erect plants at this place. The Standard Potash Company proposes
to build near Lakeside,

1t appears that Antioch is destined to become the big polash center
(Figure 13). This place las sprung up within a year. ‘There are now
more than 200 houses in the town. The two or three new plants should
cause the growth 1o continue for some time, :

Equipment of a Potash Plant. The reduction of potash ig brought
about by methods similar to those used in reducing juice at & beet sugar
factory, Machinery is instailed to pump and transport brine, to evaporale
or boil down the brines, to dry the concentrated liguors, to crush the dried
potash and to sack the same for shipment. The small plants are very
simple and easily installed. A large piant costs $100,000 to $400,000. It
requires several acres of land for a site and uszually includes the follow-
ing equipment and bulldings.

1. A main building equipped for storing, evaporating, drying, grind-
ing and sacking. Tlus inciudes tanks, vacuum pans, furnaces or driers,
grinding mills, etc.

Boiler and engine houses and equipment.

Bins for coal storage and tanks for ofl storage.
Blacksmith shop, earpenter shop, and supply house,
Office buildings.

Bunk houses and eating houses.

Homes for employes.

Railroad siding.

Water supply, probably from wells,

The companies have had difflculty in securing machinery and build-
ing materials, This delayed the completion of plants,

W oo oy oo B g0 PO

Evaporation of Brine. This is the main process in potash produe-
tion. It requires extensive equipment and about 76 per cent of the
coal consumed in a plant,

In its simplest form, evaporation is done in open pans and by the
use of direct heat.” This method, used by small operators, is slow and
wasteful of fuel.

The large plants use multiple evaporators—in double and triple
effect. The evaporators are operated part under pressure and part under
vacuum. Fach evaporator consists of a steam chest, a liquid circulat-
ing space and a vapor space. Live steam enters the chest of the first
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FIGURE 12--A SUMMER LAKD PUMNPED BY THE AMERICAN POTASID U0

FIGURE 1--GENERAL VIEW ACRORR PART O ANTIOCH
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body in the series and causes the brine to boil. The vapor given off
in this evaporator is carried to the second body and so on through the
gories. The boiling point becomes lower in each succeeding evaporator.
This Is due to vacuum brought about by means of 2 pump and condenser,

“In the operation of the triple eifect, it is the custom to draw
the weak liquor into the second body, then through a third and
back to the first body, then from the first it Is pumped to a finish-
ing cooker, the object of all this procedure being that of preventing
cryatatlization as far as posgible by doing the concentration at the
highest available temperatures’*

In most plants the brines are evaporated to some extent by the use
of solar towers. The condensation of vapor in the jast eifect or effects
1s produced by pumping water through a condenser, from which it goes to
the cooling tower or to a spray pond. The tower is essentially one of
the effects. :

The Potash Reduction Company uses two batteries of pans or evapo-
rators—one a double effect, using steam two times, and the olher a triple
effect, using steam three times. In the triple effect, brines enter the
Arst pan under 10 pounds oOr wmore pressure and at a temperature of
about 240 degrees F. In the second the temperature igs lower and there
i a 5dnch vacuum. The third pan has an 18 to 20-inch vacuum and a
temperature of about L6¢ degrees i, it iz plauned to unite these bat-
teries of pans making a quintuple effect,

As has been shown by the foregoing, the brines pass through what
might be called evaporators and vacuum pans arranged in a series.
The liquor is reduced to 30 Baume or more. If the reduction is carried
to the point of saturation the salts drop out as crystals and thus interiere
with the operation of the pans. It would seem, however, that advantage
might be taken of this crystallization and separation of salts, This
could be done by keeping the liquor in motion and by drawing off the
massecuite about as they do at sugar factories,

The product of the evaporators and vacuum pans goes directly to
the driers or it is sent to a series ol open tanks provided with steam
coils and heated with live steany. A concentration of 4¢ to 45 Baume
may be brought about in these tanks or in otherwise specially devised
“opokers” or finishing tanks.

Drying the Ligquor. The smali plants cortinue the process of svapo-
ration in open pans until the water is driven off and a crust is formed.
This cannot be done in the vacuum pans of the large plants for evapora-
tion must stop at or near the point of saturation,

The lHquor from the pans or crystallizing vats is dried in rotating fur.
naces made of hesvy boiler iron. The furnaces are cylindrical, ¢ 1o 5
feet in diameter, 30 to 46 feet or more long, mounted on a low incline
and rotated by a cog drive. The feed end i3 the higher. The inside of

* W. C. Graham,
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the drier has small projecting shelves which carry the potash upward
during rotation and spill it through the heat draft. The liquor is fed to
the driers by hand or from nozzles, The heat is produced by the direct
action of ofl lame blown into the furnace from the lower end making
high temperatures. The clinker-like potash drops from the fire end of
the drier,

It requires two men to run a furnace. Each large potash plant has
four or more driers, -

Grinding the Potash. The product of the driers iz passed through
grinding mills, of which there are several types in use. Fach plant
finds it an advantage to Install two mills,

The potash Is ground to the size represented by granulated Sugar,

Sacking and Shipping. The ground potash is sacked in burlap cof-
fee bags and sealed, The weight per sack is 200 pounds. New bags cost
20 cents each and second hand ones are cheaper.

The sacked potash is stored until shipped in car load lots.

Price and Market. The price is set for all producers on a basis of
K.O content. The price is now $4.50 or more per unit. This is about $90
per ton for 20-unit potash and about $126 per ton for a 28-unit product.

A small sample is taken of every sack of potash. A referee chemist
is selected by agreement between the producer and buyer to determine
the grade. All sampling is done at the plants.

The production finds a market in Baltimore, Atlanta, Richmond,
Charleston, Jacksonville and other cities where there are large dealers
in fertilizers. Freight on shipments is paid by the reduction companies.

THE POTASH REDUCTION COMPANY

This company was the first in the fleld. 1t built a small plant at
Hoffland about eleven miles east of Alliance and has by a number of
changes and improvements evolied g reduction works costing many thous.
ands of dollars, (Figure 14), The company has pioneered potash pro-
duction by experimenting on the methods and equipment used in reduc-
tien, Tt has built and torn down a number of buildings. Recently a large
stack 210 feet high ang a big boiler house were erected. Also, new
equipment for reducing the brines and for grinding the potagh were in-
stalled. The Company owns many small houses which are rented to em-
ployes. Attention is given to the welfare of the laborers through public
entertainments, public bath houses, etc.

Tha persons financially interested in the Potash Reduction company
came mostly from Tekamah, Nebraska, Mr. John H. 8how deserves most
credit for starting this plant. 'Trained as an engineer and student of
chemistry at the State University, he became interested in alkali salts
used in the makings of soaps, and finally went to the sand hill region in
gearch of brines. Asgociated with him was Mr. Carl Modesitt, & graduate
of the State University, who hag specialized in geography, geology 4nd
chemistry, These men spent a number of months making surface axami-
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FIGURE 1--TIE POTARH REDTOTION 0. PLANT. HOPFFLAND
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nations of the lakes. Finally Jesse Lake was located and found to he
much stronger than any of the large lakes that had been examined. This
lake being close to the railroad was selected as the one from which gn
attempt would be made to produce potash, Messrs. T. E. Stevens, W. H.
Austinberg, W. A, Redick and Dr. . Reinbolt financed the fleld exami-
nation and the erection of the first plant. Messrs. V, 1, Jeep and C. O
Denny former university students, were also associated with the op-
ganization of the company.

At first the output of the Fotash Products compaby, the name than
used, was small, By the middle of 1915 operation was undertaken on a
large scale. Since that time the plant has operated nearly continuously.
The product has bheen widely advertised and it now supplies a big de-
mand in several states. - ,

The company either owns or leases a nuntber of lakes hoth north
and south of the railroad. Jesse Lake, (Figure 15) from which much of
the cutput of the Potash Produetion Company piant has been secured, iz
2% miles north of Hoffland. It has an area of about 235 acres. 'The
surface water and the lake bed have been utilized. The percentage of
solids runs between 10 and 20 Baume and the K,;0 between 28 and 30.
The lake has been reduced by heavy pumping. 'The water is carried
threugh pipe lines to the central plant and reduced by the usual methods
lo a dried condition, then ground and sacked for market,

Recently the Potash Reduection Company built & pipe line southwest-
ward to Clough Lake. Extensions will be made from this to MeCarthy,
Wildhorse, Richardson and to several vther lakes in Rice Valley. A pipe
line leading to the Nebraska Potash Works Company at Antioch which is
to handle brines for the Potash Reduction Company, taps a number of
lakes southeast of Antioch. Among these are Lane, Mcl'all and Herman
lakeg.

The Potash Reduction Company 1s the largest operator in the field.
Tha output of the plant hasg exceeded 100 tons per day. The company
recently bullt a refining plant at Omaha to which a part of the potash
from Hoffland will be diverted. Several potash and some soda com-
pounds are to be made at Omaha.

THE HORD ALKALI PRODUCTS COMPANY

This company built the second plant'in the potash region (Figure 16),
It operates at Lakeside, just west of town. In fact it should be said that
the town bullt just east of the potash plant.

The Hord company has large holdings of ranch land in the vicinity
of Lakeside and on which are many ponds and lakes. Most of these
show a low density, but several are quite rich in potash. Among the Iakes
used to date are Cook, Dougherty, Cat, Mulhall and Simindson. A pipe
line ig being extended to Snow Lake, a small part of which is on a school
section. Another pipe Hne is to be laid southward from the plant to Ash-
burger Lake, a distance of ahout 15 miles. This may tap other lakes
along the line.
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FMGURE 46~-1THE HORD ALKALI pRODUCTS CO. PLANT, LAKEBIDE
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As 3 rule the brines worked by the Hord company are a litile lower
in solids than are used by the plants farther west. The potash content
compares quite favorably, though not as high as in Jesse Lake.

The Hord plant iz well built and efficiently managed. It is in charge
of persons who have had considerable experience in the chemical indus-
tries. The plant cost more than $200,900 not including a number of build-
ings which bave been erected for housing and feeding employes. The
plant is compactly built and has a capacity of about %0 tons a day. Not
until the late summer of 1917 was the full capacity reached. The central
offices ore at Central City. Heber Hord is president, and W. H. Rich-
ardson is manager. '

This plant has jmprovements over others in the region in the method
ysed in feeding the liquor or concentrated brine to the driers, The
liguor s sprayed in from nozzles, A part of the reduction of the brine
i3 brought about by blowing air through the liquor.

The Hord Company ships the output principally to gouthern states
for use in the manufacture of fertilizers,

AMERICAN POTASH COMPANY

The plant of this company is jocated vorth of the track at Antioch
(Figure 17). It was puilt in 1916 and the first part of 1917, being the
third in the field. The central office is at Qmaha. Mr. Arthur English is
president, and A. J, Dunbar is superintendent, The plant is compactly
built and favorably located. The processes in reduction are about the
game as those employed by other companies. The capacity is about 100
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tons per day. ‘The average daily output for August last was 77 tons. The
total production for the year ending December 15th was sold to the
American Agricultural Chemical Company.

The American Potash Company has several good lakes under leage.
Mast of them were secured from the Krause brothers., These lakes are
reached by pipe lines ruunning northward about 15 miles and branching to
the sources of brine supplies. A royalty of 20% is paid on these leases.
A large lake basin is used for solar evaporation. Waters are supplied to
this basin from weak lakes.

Brines controlled by the Ameriean company are guite high in solids
and in potash content, Among the lakes used are Krause Nos. 1, 2 38, 4
and 5, the Marks Lakes, Harrion Pond and Turkey Track Lake. Lily and
Bower Lakes are used as winter lakes.

The original capitalization of the American Potash Company was
$150,000. The capitalization was raised to $250,000. The company
operates successfully and pays good dividends.

THE NEBRASKA POTASH WORKS COMPANY

The plant of thiy company is located north of the railroad at Anticoh
and immediately west of the American Potash plant (IFigure 18). A
considerable part of the water used for raduction has come from Ash-
burger, Palmer and Wilson lakes. One of the pipe lines oxtends east-
ward along the north side of the railroad and then branches to the Wil-
son and Ashburger Lakes. 'This line is now extending southeastward to
Herman Lakes, Anocther line reaches northwestward from the plant to
Palmer lake.

The Nebraska plant is quite well built, but it has not had suffcient
brine at all times for capacity work. Some water used has run as low as
2% solids and comparatively low in potash content. The company
has entered into a contract with the Potash Reduction Company to run
some of their higher grade brines. This means that the plant should
not be hampered in the future.

The Naebraska plant has certain novel features for drying. By this
scheme some three or four grades of potash are obtained and comparative-
ly little of the potash i loat.

THE ALLIANCE POTASH COMPANY

This company, recently organized, is constructing a plant at Antioch.
The location is immediately east of the American Potash Company plant.
The Krause brothers and Alliance people are chiefly interested in the com-
pany, though there are a number of other stockhoiders.

It is clalmed that this plant will be the most modern in the region.
It I8 being constructed with fire proof walls and in units, whereby the
works can be extended if the developments warrant such.

The Alllance company has a number of good lakes under lease, The
first one to be worked is the Big Sturgeon located about 5 miles south
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FIGURE 17--THE AMERICAN DOTASH CO. PLANT, ANTIOCH

FHITBR 15-THE NERBRASKA POTARH WORKS (0,
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west of Antioch. A pipe line has heen completed to this lake and to
smalt lakes along the route. The other source of brine supply will be
lakes located 1 to 15 miles north of Antioch. These are some of the Wilk.
inson lakes and others in that vicinity. Six-inch pipe lines are being laig
and efficient pumps are to be used in the production and transportation
of brines. ‘The plant is building for & capacisy of 100 tons or more per
day. The central office will be at Alliance,

THE WESTERN POTASH COMPANY

During the summer extensive tests were made of lakes located prin
cipally to the north of Antioch and to the south of Hoffland. About thirty
lakes, quite rich in potash are said to he under lease, as a result of this
fleld and laboratory work. The leases are being taken over by the West
ern Potash company. The capitalization is to be about $500,000. This
company plans to erect a large plant at Antioch to reduce and refine the
potash, 1f the present plans are carried into effect thiy may become
the largest potash plant in the state. Machinery, pumps and pipe line
supplies have been purchased and the installation of the plant is to he
started at once. -

Among the lakes under lease to the Western Potash compuany are
the Briggs lakes, of which there are four or more, the Wilkinson lalkes,
Nos, 1, 2, 3, and 4, Potmesill Lake, Patmore Lake, East Valley Lake
and Clark Lake. Mr. W, E. Sharp is the president of this company and
the central offices are at Lincoln.

THE NATIONAL POTASH COMPANY

Not much data are at hand showing the resources and plans of this
company. According to reports received, the plans call for a plant at
Antioch to be located just west of the Nebraska works.

The capitalization of the company is $500,000. Central offices gre at
Omaha. The plant will have a capacity of 100 tons a day,

The source of brines, at the start, will he the Beck lakes located he-
tween 10 and 12 miles southeast of Antloch. A pipe Hne will connect
these and other lakes with the plant,

Messrs. O'Brien and Haines of Omaha were the organizers of this
company.

THE STANDARD POTASH COMPANY

According to reports, 2 company with this name has leased the Lunds.
ford lakes and will construct a plant at Lakeside, located southeast
of town. The capitalization ig said to be about $400,000 and the proposed
capacity of the plant 100 tons.

Mr. F, J. Schnorr is president, and Frank R, Clark, is secretary.
Offices are at Omaha,
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THE NEBRASKA REFINING AND PIPE LINE COMPANY

This company, with offices at Valentine, has leased a number of lakes
in different parts of the potash region. Several of the lakes are on gchool
sections and some of them contain very good brines. '

We do not have a report from this company, showing what plans
bhave bzen made for building a plant. Mr. W, 8. Ridgell is president.

SMALL REDUCTION PLANTS.

There has been more or lesg agitation favoring the building of cheap
plants to produce potash from small lakes. The Rogers plant south of
Antloch worked for a while and apparently successfully until it was shut
down by litigation. The right of the operater to remove the brine was
involved in the dispute. The cost of the Rogers plant was a little more
than $1,000. The product was hauled to Antioch for shipment.

The King-Swenson Company is planning to erect a small plant,
at Birdsell Station, costing about $10,000, and to pipe brines from smatl
lakes located on the tableland. The lakes now under lease are thes
Bonness and the Putman lakes. More lakes, favorably located, may be
leased if the plant is instatled and it proves successful

Messrs, Murray and Sarwine are associated in a small plant on Strong
L.ake southwest of lLakeside. We have no figures showing the cost and
the output.

The Robbing plant, costing about $1,000, is reported. It is said to
be abhout 10 miles south of Antioch.

SOME ECONOMIC ASPECTS OF THE POTASH INDUSTRY

It is now time that this industry should be studied with the purpose
of conserving it for the state.

The following Is a resume of some of the salient economic factors
that may determine the permanence of the potash industry in Nebraska,

The Available Supply of Brine. Though a complete inventory of the
brines has not been determined we conclude from data at hand that the
volume of natural brine ig less than some promoters claim. It is thought
that if the plants now producing, building and contemplating building
come to operation at their full capacity, the stores of high testing brinns
would be greatly reduced within four years. The brines are subject to
depletion and economic exhaustion but not to complete physical exhaus-
tion. Weaker brines are available for use after the richer ones are de.
pleted. How long these may last cannot be detrmined at this time.

FThe Fuel Supplies, Two kinds of fuel are used in the plantg—-name-
Iy, coal and oil. A large amount of the coal is shipped from Wyoming,
The oil is brought from Casper and Greybull, Wyoming. The coal
costs from about $1.00 to more than $4.00 a ton at the mines, depend-
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ing on the quality, whether slack, screenings, nut, or mine run. The
freight rate is from $2.00 to $2.75 a ton. The government has given
preference for the shipment of coal to the potash plants and this hasg
been of importance to the companies. At a few times, however, the
daily production of the plants has been reduced because of a .lack of
coal. It is to be hoped that the excessive demands made on the rail-
roads because of the war, may net cause the fuel supplies to be cut off
in the future.

The coal is used for generating heat for evaporating, and power to
drive the machinery and generators of electricity used for light and
power, Otil is used principally in the rotary driers and to some extent
for pumping. ‘The cost of the heavy fuel oil at the plants is now about
7 cents a gallon. . '

It requires a large amount of fuel to run a potash plant. The Amari.
can Potash Company produced an average of 77 tons of potash per day in
August with a consumption of 78 tons per day of coal and an average con-
sumption of 46 gallons of oil per ton of potash. This was a tonnage of
fuel greater than that of the potash shipped out. IFortunately, the potash
Plants are near adeguate supplies of fuel. The price of fuel, however, is
advancing.

The heat economy of the plants is quite low. Hot water {rom the
evaporators might be used in the boilers. Greater use could be made of
exhaust steam and of the hot vapors from the cookers,

Labor Supply. Most of the companies run a standing ad for labor.
Each of the large plants has 125 or more persons on the payroll, 'These
inciude, pipe line men, pump men, firemen, drier men, engineers, chem-
ists, ete. The wage is high, yet the common labor i3 hard to hold.
Laborers are shipped in principally from Omaha. Meals ang lodging are
furnished at about $1.00 a day to persons not living in homes.

The American Potash Company pays a bonus of 1 cent per ton of
product per day to each employee. The effect of this has been to
stimulate production. The plan may be put into effect at all of the
plants,

It is more difficult to hire and hold labor in the potash region than
it would be near a large city. Some trouble has been experienced witn
the I, W. W.'s. The officers of the plants are trying to prevent further
disturbances from these floating trouble makers. The war is making the
labor problem more difficult,

Cost of Production, The cost of production varies in the different
plants. It is figured on a tonnage basis, There is a difference between
the cost of operation and the cogt of production. The first refers to
the outiay in carrying on the processes in operating a plant. The latter
must include all depreciation of plant, cost of leases, or price paid for
lakes, royalties, expense in the installation of new equipment, etc.

Unfortunately, no very reliable data are at hand to serve in deter.
mining the cost of production. The cost, if properly fleured, would be
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found to vary greatly in the different plants because of the advantages
and disadvantages under which they operaie. We refer to such ag rich
and weak brines, ‘ong pipe iines and their cost; low and high potash
content; low and high royalties, and to eonditions that have come as a re-
sult of good and bad management.

The cost of the production seems to have run belween 320 and $44
per ton. The mean average is said to be $30 or more. The cost ol
operaticn has run as low as $10 per ton in some cases,

Use of Potash. According to a report recently published by the U, 8.
Geological Survey potash salts are used in fertilizers, in the manufacture
of soap, glass, mutches, explosives and for tanning, dyeing, clectro plating,
photograpliy and in many ¢hemical eompounds.  Contrary to the general
belief, nearly all of Nebraska’s output is used in the manufacture of fer-
tilizers., Only a sinall pant goes Lo refineries.  The production is shipped
to the south and southeast and to such centers as Baltimore, Indianapolis.
Richmond, Savannah, Nashville, Jacksonville, New Orleans and Memphis,

Amaount of Production. According to Mr. Gale, of the T. 8. Geologi-
cal Survey, the production of this year in the United States will come
from the tollowing sources: Natural salts and brines, in which Nebraska
leads; alunite and dust from cement mills and blast furnaces; kelp; dis-
tillery slops, wood washings and miscellancous industrial wastes; and
wood ash. There probabiy will be a production in the United States
equal to 25,000 tons of K.O. Nsbraska will account for aboul two-fifihs
of this. The 19818 cuiput should be muech larger in Nebraska.

Demand for Potash There is a strong demand for the output, It is
made 30 because forelgn potash has been cut off, Normally the United
States consumes the equivalent of 200,000 tons of K.0 annually. Thig rep-
resents hetween four and five times this tonnage of crude potash. There
still remains a large demand not supplied. This is a favorable condition
viewed from the angle of the producer.

War Prices. Before the European war much of the fertilizer potash
used in the United States was imported from Germany and at a cost
farther below the present prices. At one time 169% potash came in
at between $7 and $8 per ton, and 209 potash at about $12 per ton.
The highest price quoted on the first output in Nebraska was about $20
per ton. As the {oreign supply dzcreased the price of the domestic
product advanced. Nebraska potash now sells at $4.50 or more per unit,
a unit meaning 1% of potash (K.0) in a ton in the material marketed-—-
that is, a product carrying 289 K.0 may be sold at $4.50 a unit, which
would be $126 a ton for the material marketed. The reduction companies
pay the freight.

The high price of potash has been a great incentive to the doevelop-
ment of the industry in Nebraska. Without this the industry would net be
in its present condition. Most of the producers are deeply concerned re-
garding future prices.
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War Taxes. What is to be done in taxing the potash plants for war
purposes? This matter is uppermost in the mind of everyone who owns
potash stock. A speeclal tax may be lavied on production and excess
profits. It is believed that the officers of the various companies wiil show
ihe right spirit in this matter. Probably the better plan for the govern-
ment to follow would be to stimulate production by not overtaxing the
plants and to place the emplasis on taxing the incomes of the stoeck-
holders,

Permanence of the Industry.  Is Nebraska to have a permanent pot-
ash industry? The answer to this question is in the future.

It ig to be hoped that the future prospeets may prove brighter than
some think. In order to get at this matter let us observe the factors that
gshould decide the case, They are prices and the supply of brine. If the
first of these declines approaching the cost of production, the industry
will be hampered. If the second, i. e. supply of brine, plays out, the in-
dustry will stop.

The plants are now receiving war prices for the production and
there is no competition with foreign potash. The war wiil end some time
and with it may come lower prices. Just how fast the decline ghould come
cannot be determined at this time. Prejudice will keep out German potash
for a while, The government may or may not enact a tariff to protect
the potash industry. Ordinarily we should expect a decline in prices fol-
lowing the war, and probably a small margin will be left between cost
of production and the market price.

Looking now at the available supply of brine, it should be understooq
that it is subject to economic exhaustion, that it is not eagily replenished,
and that unless much more brine is discovered, the heavy pumping will
in time deplete the workable supply. The best brines are being purape,
Future production wilt be from decreasing densities and lower potagh con-
tent. The effect of this should be apparent.

The plants are operating on a plan that calls for the largest produc-
tion possible while prices are high. That there is enough brine to sup-
port most of the plants and probably all of them for a few vears must be
admitted. But this is & short period.

The lower prices after the war can be met, at least in part, by using
the Nebraska product in refineries and turning out high priced chemieals.
The recovery of soda along with the potash, if it cagn be done, will tend to
enhance the value of the product of the reduction plants.

The depleting supplies of brines ¢an be offset to some extent by the
discovery of new supplies, by the natural increment or growth of salts in
the lakes, by impovements made in methods of reduction wherchy weak
solutions can be rum, and by a better system of management of the lakes
and brines both weak and strong. This system should partake of thz
nature of farming or husbanding the alkali resources of all lakes.
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