






























































It -m cost £10,000,00 to build calcining furnacee; furnaces with
a capecity to make 15,000 tonms éf soda each per year. It will cost £5000.00
to build a flume down the mountain to carry fuel to the furnaces.

§£5000.00 will provide for the necessary drying sheds for stock and table
salt. Stock and table salt will be available for the market in the fall of 1913,
and thusg will provide an immediate revenue from the mporﬁy.

Cost of Production.

It coste £6.00 a ton, according to the Mimeral Industry, to produce
goda ash &t Owens Lake, and at that they get an impure soda thst has been shut
out of the fan Francisco and Japan markets.

The cost of soda ash by the Solvay process is about £9.00 a ton.

The high cost at Owens is due to pumping the water from the lake and the 300
mile haul for fuel.

At Summer and Abert Lakes the water will flow into the vats by
gravity. The fuel is right at hand. At Summer Lake & flume can be built
to carry the fuel right into the works. 4t Lake Abert & similar flume would
land cord wood within five or six miles of the lake.

On the southern side of Summer Lake, high above the present lake
level, are soveral smeller lakes which afford an excellent opportunity teo
furnish cheap water power. 4 fall of 1000 feet, or more, can be obtained
from these lakes.

At Owens Lake, vats costing $1000.00 per acre were constructed. At
Summer Lake, & 2000 acre vat can be built !‘cf £10,000.00 which is but $5.00 per
acre.

At Stassfurt, potash salts are pumped from a depth of 5000 feet. At
Summer and Abert Lakes the salts are right on top of the ground and can be



evaporated to dryness at a cost of 5 cents per ton.

Soda Ash should be manufsctured for less tham $1.00 & ton, end
in the manufacture of soda agh and other producte the stock and table salt
will be recovered as & by-product free of all cost.

Thus, it is uﬂcn that the natural advantages of Summer and Abert
Lekes more than offset any possible disadvantages.

Cost of Marketing.

The one big item in marketing eny product is the cost of transportation.
In railway transportation, the cost depends upon distance and grades. The old
rule wag that the freight cost was one cent per gan pir mile., The CGreat Northern
on & six-tenthe of one per cent grade has reduced the cost to two-fifths of one
cent per ton mile.

In the early days of the Inyo Development Company, the freight charge
on soda from Owens Lake to San Francisco, & distance of about 600 miles, over
two mountain ranges on two per cent grades, was £5.00 a ton.

There will scon be railway communication from Summer and Abert Lakes
with three Pacific Coast ports. The distance to Sen Freancisco via Lakeview,
Alturas end Pitt River is about 500 miles. Straight west from Summer Lake to
Coos Bay the distance is about 250 miles. Coos Bay is the natural outlet
for the salts of these lakes. The distance from Fummer Lake via Bend and the
Deschutes to Portland is about 300 miles.

The Cascades to Coos Bay are crossed on less than an eight-tenths
grade. The heaviest grade to San Franciseo from Lake Abert is eight-tenths.
The grade to Portland is much less. In fact, from the lakes it is practleally
a down hill haul to Portland, Coos Bay and San Francisco.

¥heat, which is worth less per ton than potash, bears transportation
charges from Idaho all the way to Europe.

In no case should transportation to tide water be more than £5.00 on



these salts, and it will probably be no more than £2.50 per ton.

zv.; &t the present time freight ie sent aroumd the Horm from
gan Francisco to New York, twelve thousand miles, for §6,00 & ton. By the
Panema Canal the distance is but 5000 miles, and on ship loads the charge
should not be more than $4.00 & ton.

Let us say that the cost of transporting the sodas is £6.50 per ton
to the East coast of the United Stutes and South American countries. Add to
this $1.00 for royalty and §1.00 for manufscture and $1.50 for contingencies.
The total cost is thus §10.00 per ton.

The sodas, sal soda, sode ash, bicarbonate and caustic should easily
bring an average of §20.00 per ton on the Atlantic Coast.

The Panama Canal will make prices on the Pacific Coast about the same,
but the cost of merketing will be & little less. Japan offers & good market for
sodas at still higher prices.

The twenty million toms of soda at §10.00 net per ton thus yielé a
profit of £200,000,000. The profit to be realized on the potash contained in
the lakes is estimated at £50,000,000., while from the remaining salts enough
profits should accrue to make up the $270,000,000.00; total profits estimated
in this report.

In considering the foregoing summary of conditions at the lakes, three
important factors stand out strongly, viz. the quality of the product is purer,
the capital required is less; and the cost of production is lower at Summer and
Abert Lakes than &t any other place on the globe.

Evaporating Vats.

There is & large acreage of desirable ground for these vats. The
acreage required by the lease can eapgily be doubled without practically any
additional expense.



I have demonstrated that there is not & particle of doubt about the completed
vats holdiag ;;ter, At the present time there is & streteh of & mile st the
South 8ide of the Summer Lako Bay where springs come out from uvnder a bank
ten to twenty feet high. These springs collect in pocls that very ssldom

run out into the bay. This proves thet the shore soil bolds water. Out in
the bay there is much sand drifted in and mixed with the clay bed in the lake.
It does not have to be leveled. The bottom iz smcoth as & floor and has a
glope of about one fool to the mile.

Building the dyke across the mouth of the Summer Lake bay is much
like dyking thue tide [lats down at Coos Bay, where fine crops are growm on
land reclaimed by dyking along the inlets. A simple mud bank is thrownm wp
four or five fest and about as wide. The embankment is mot rip-repped in
any way. It holds water and is never in danger of washing out with wave or
high water.

The problem &t the lakes is practically just as gimple. A dirt dyke
would probably answer every purpose. But to make the work doubly secure, I
have provided for rip-repping the dyke with stone. I first figured on logs but
the alkali water eats out the wood in a short time, and I found the loge
would cost more than stone. The mud in the lake bed is too soft to stand
without rip-repping and some dirt will have to be brought in from the shore.

' A dyke three or four feet wide would sguffice, but provision has been
made for a dyke ten feet wide. Thisg will permit the dyke to be used &s a
wagon road. In this way material can be hauled into the wvat, and salis hauled
out. The wagon road is necessary, and using the dyke for this purpose will
tend to keep it from leaking.

But even if the dyke should lesak, it would be from the lake into the
vat and not from the vat into the lake. There is a comstant {lov into Cummer
Lake, mainly from the Ana River,



-10-

Thnrp would be no outside water flowing into the vat. It would be
fed through tido gates into the dyké. The spring and rain water around the
edges would be drained off in a diteh.

The principal work on the dyke will be & section 3,000 feet long and
four feet high. The maximum depth of water in the spring of the year is three
feet.

The same reasoning applies to the Lake Abert vat. The flow inte
Lake Abert is more variable, the Chewaucan River going dry in the late fall.

Evaporation.

Annual evaporation is never less than five feet in Summer and Abert
Lakes. In & shallow vat the evaporation will be still more rapid.

A cubic foot of Summer Lake water contains two pounds of salts;

Lake Abert about four pounds. In round numbers, am acre of Summer Lake
water, one foot deep, 43,560 cublc feet, holds fifty tons of salts; two
thousand acres, 100,000 tons of salts.

If five feet of water is evaporated in the 2,000 acre vat, the
annual production of rew salts will be & half million tons. Our lease
calls for only 100,000, It is possible to keep on storing salts in this vat
from year to year.

The complete plan is to store all the water now flowing into Summer
and Abert Lakes, use this impounded water for generating electric power and for
irrigating land, and thus wholly dry up both laskes. In this way the cost of
evaporating each lake will not exceed {1,000,000; or £2,000,000 for both lakes.

In impounding thie water ample horse power can be developed to meet all
demands in connection with the operation of this project, in addition to furnishing
& large surplus for market.

The annual consumption of potash in the United States is ecuivalent to

250,000 tone of the potassium oxide, or perhaps half & million tone in the form of



-n-

the lower grade salis.
We send to Germany §£15,000,000 a year for potash salts and the
consumption is doubling each decade.
Separating the Salts.
Prof. Russell, in "Lakes of North America® page 73, says
"The fact that various salts are deposited in a
regular succesgion when mineral waters ere evaporated,
is of great service in separating certain ones in a
pure state by the method known as fractional erys-
tallization.”
The law ie that the salts will be precipitated "inversely as the
order of their solubility"™.
Russell, speaking of the Ragtown Lakes in Nevada, says:

"Sodium sulphate and sodium carbonate are precipitated
previcus to the erystallisation of common salt"”.

However, Russell says when concentration has reduced the water to
about two per cent of the originsl volume,

"Spontaneous evaporation cannot go much further. The
residual mother-water will not dry up at the ordinary
temperature, even in the hottest regions of the globe".

Every body of water has an order of precipitation of its own,
following general laws. At Owens Lake the first precipitation is urac, a
combination of carbonate of soda with bicarbonate of sodium. The precipitation
depends upon temperature and also upon the presence of other salts.

Suvmmer and Abert Lakes have a less nuamber of saltes than any other
known saline bodies. Therefore, their separation can be more eagily affected.

The following table, compiled from Lunge, gives the approximate
figures showing how many parte of the several salts at different temperatures

it takes to saturate one hundred parts of wmater:



Salt ’ 32 Deg.F. 60 deg.F. 100 deg.F.
Sodium sulphate + + o + o » o+  5.02 12. 49.
Sodium bicarbonate. « « « « + . 6.90 e 13.
Sodium carbon&te. » + « + o+ « » 6.97 16420 46.
Potasgium sulphste. o + + + + & 10. 10.38 7.
Bodium chloride « o + + « + + .« 35.52 36, 37.
Potagsium chloride . . . « + » 29.21 35. X 38,

From the foregoing it is seen why Glauber's salts give rise to the

origin of winter soda and summer soda.
Potash.

Germany at the present time practically monopolizes the potesh induetry.
The United States sent to Germany approximately £15,000,000 for potash salts last
year, and the consumption in this country is repidly increasing.

With free uccess to the market of the United States the potash supply
at Summer and Abert Lakes would be rapidly absorbed. There can be no doubt,
even with other potash discoveries in the United Etates, but that & market is
available for the potash of Summer and Abert Lakes. The practical way to recover
the potash is to evaporate the entire lakes, thus more than 1,000,000 toms of
potesh is immediately available for market.

Soda Manufacture.

There was, in round numbers, produced in the United EStates for the
year 1909 a little over 1,000,000 tons of soda. This includes 20,000 tons of
soda carbonate used in the manufacture of borax. The total value of the soda
products was & little over §11,000,000.

The chief industries in which soda is used are soap, glass and paper
manufactures. In the past decade the value of the products in each of these
industries doubled, or more than doubled. The soap product is now worth

$114,000,000. and glass §92,000,000.
In the manufacture of soap 121,016 tons of soda ash were used, the
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average price being £19 per ton; and 52,172 tons of caustic soda at £42 per tom.

The production of soda is'about 10,000 tons for each million people,
2 little more in fact. The last census gave the Pacific Coast states between
60,000 and 70,000 tons. The population on this coast by the time we are ready
to ship, in 1914, will not be less than 10,000,000 and the consumption of soda
100,000 tons.

There 1s no reason vhy the entire Pacific Coast trade im sods should
not be supplied from Summer and Abert Lakes at the average price for the United
States. In addition we should be able to command the Japsnese and South
American trade.

In any event, I think it is safe to say that to start with 100,000
tons of soda could be marketed at an average price of £20 per ton, and an average
profit of £10.00 per ton, or & profit of §1,000,000 & year.

The soda should increase each year, and in ten years there should be
marketed & half million toneg a year.

To begin with, the raw soda could be shipped as it is evaporated from
the lakes to San Francisce for refining. But the better plam would be to build
caleining and manufacturing plante at the lakes.

The following data is obtained from the special report of the U. 8.
census, 1905, Volume IV. Manufactures.

£oda produced in 1904.
Tons Value Price per ton.
Total 734)209 &3;357!%3 $18.19
Bicarbonate . . . 68,867 1,135,610 16.49
Cauntie s « s = » “,w 3'185;959 36069
Sal soda . . « « 59,548 : 831,869 13.99
Soda Ash . . . . 518,954 8,204,545 15.81
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The following is taken from & census bulletin on manufactures of
1910, and gives the soda production for the year 1909.

Tons Value Price per ton.
,‘m" s 915)2“ - 821,417.9“ m.“
Bicarbonate . + « ‘2 y 800 ’ 515’031 130”
Caustle & « s 2 s 112,152 "m.m 3?-72
Sal soda . . « . & 78’285 977,712 12.81
B8oda Ash . . . . . 646,007 10,361,756 . 16.04

In addition to the foregoing, 110,000 tons of sods were produced in ‘
1909, 76,540 sslt cake (sulphate of sods) used in glase manufscture for which no
price is given, 14,000 tons as by-products, and 20,000 tons in the manufacture of
borax.

It is seen that the average price of soda has risen in five years £4.25

per ton. :
As per the census of 1905, the following grades of soda are menufactured:

‘m ‘.h - » - -
58 per cent.
Dense 58 per cent.

M “h Ll . o .
48 per cent.
Epecial 48 per cent.
36 per cent.

Caustic Soda . . . .
High test 76 per cemt.
74 per cent.
70 per cent.
60 per cent.
Special 60 per cent.

Soda Crystals (sal soda) . . .
Monchydrate crystals
49,8 per cent.
Snow flake crystals
40.9 per cent.

Biwm‘t. - k3 . L
Pure bicarbonete
99 per cent.
for baking soda
anchor dust, which is an impure grade.



used a&s a source of carbon dioxide in charging "soda water®.

"The percentages refer to.the Napg0 contents in each case, except
that of the bicarbonate where it refers to NaCO3., In the census returns no
cognizance is taken of these many grades, so that the figures given for anmy
item in the tables are the grose amounts for all grades”.

It is easily seen how the cheaper grades of soda bring down the
average price. The rule is to quote soda as in New York as "48/58". The
price is_for the 48 per cent, but the grade sold isg 58 per cent and charged
for accordingly. If the quotation is £20 per ton for 48, the price of 58 would
be above §24, or twenty per cent more. The same is true of caustic and bicar-
bonate.

Summer and Abert Lalkes will produce the higher grades of soda.

It is interesting to follow the process for the manufacture of caustic.
The soda is dissolved in hot water and lime is added. The carbon combines with
the lime and forms calcium carbonate. The remaining solution is evaporated and
caustic soda obtained.

There is & large lime belt 18 miles south of Lake Abert and on the
line of the railway survey. Thus Summer and Abert Lakes are admirably situated
for the manufacture of caustic soda. It is quite apparent that there is more
profit in the manufacture of caustic than in other sodas.

Common Table Salt

The common table and stock salt of Summer and Abert Lskes is destined
to monopolize the market in the Northwest. The Uregon deposit is the only one
in the states of ldaho, Washington, Oregon and in the Western Canadiesn provinces.
The supply of salt throughout this territory at present comes from Liverpocl,
Kansas, Utah and 8an Francieco. The price ranges from £8.50 per ton for stock
salt in Portland to §40.00 a ton at interior pointe.
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The ;nblo salt at Suamer and Abert Lakes will be & by-produect, and
its ouly 008t to the owmers will be ‘bis royalty of 50 cents and the secking.

This Northwestern territory containe a tributary population of
5,000,000 people, and the per capita consumption is one ton to each 25 inhab-
itants.

Thus it is seen that there is & market for 200,000 tons of Summer and
Abert Lakes' salt, and the population of thig territory is doubling each decade,

The salt product offers a strong inducement for the building of rail-
roads. It is tomnage that the railroads went. The lessgees conlﬁ afford to give
this salt traffic to the railroad without profit for the mere sake of getting
their aoth and potash to the seaport.

However, it is safe to say that the salt alone will yield a profit
of £5.00 per ton to the ownerg of the lakes.

The census for 1910 shows that the production of salt in the United
Etates as over 31,000,000 barrels, and the average price was $2.10 per ton.
However, the low price is ceused by the much inferior salt used in Eastern
manufacturies. The price of salt at Summer and Abert Lakes, f.o.b., should
never be lees than £10 per ton.

Even if one estimates that Summer and Abert Lakes will secure only
half the market of the nmorthwest, the property will have a sale of 100,000 tons
of salt & year, at a profit of $5.00 a ton, or £500,000.00.

Railroads.

In the last few years the railroads have been rapidliy building into
Central Oregon. In the summer of 1909 both Hill and Harriman commenced to
build up the Deschutes and heve spent §25,000,000 in conmstructing lines to Bend,
Both have projected lines farther scuth.

The Southern Pacific is building the Oregon Bastern across the State
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from Ontario gyj!uguao and on tg Coos Bay. It is announced that this road
will be near the Lake County bonndn¥§.by the summer of 1913. By 1914 it should
connect with the Klamath Falls branch at Crescent Lake. It will rum about
thirty miles north of Lake Abert and twenty miles north of Summer Lake.

The Southern Pacific hes filed its maps in the Lakeview land office
for a line south via Lake Abert to Lakeview and on down the Pitt River to
San Francisco.

The Nevada-California-Oregon built into Lakeview last summer and
its stockholders have voted to extend the line to the Columbia River via Lake
Abert. Lakeview, its present terminus, is twenty-eight miles south of Lake
Abert.

There is a fine fruit and agricultural district and large stock and
timber interests tributary to the lakes. All these things make up the resources
that bring railiroads.

Moreover, it is practical to build electric lines to comnect with the
present steam roads. Central Oregon ig almost level and roadbeds can be leid
&t small expense.

Title.

The title to Summer and Abert Lakes is vested in the State of Oregon.
The state has leased the lakes, for & term of forty years, to Ellis Mallery,
¥. G. Young and C, M. Sain. Copy of this lease is submitted herewith.

The lease is even more advantageous than an ownership in fee. If the
property were held as mining claims, it would cost prectically £1,000,000 to
patent the property.

The minimum royalty to the State, £50,000 per year, is no more than the
interest on this sum for patenting, and if the property were owned outright it

would have to bear taxes and the taxes, alone, would be more than the minimum

rﬂmq .
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e Recapitulation.

Profit on 80da. « ¢« « « « o s s &+ « « » » « $200,000,000

Profit on potash . . . . ot e RN 50,000,000

Profit on salt: « « « ¢ ¢ o ¢ ¢ o o s + » . 20,000,000

Total - 40 years . . . . . $270,000,000
This is an average of almost §7,000,000 & year. ;
Thie estimate of profits is meant to be very conservative.
It is my firm belief that in the actual working of the property this estimate
will be found too low,
Regpectfully submitted,
(8igned) C. M. Sain

Los Angeles, California.
August 15, 1912,
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J« Kruttschnitt,
Assistant to President, Vice-President,
and General Manager. 8an Franeciseco, Calif.

‘New York, October 7, 1902

Mr. C. M, 8ain,
President, the Oregon Potash Co.,

Lovelock, Hevada,
Dear 8ir:

Referring to your communication of September 29th, which has been
forwarded to me at this point, I take pleasure in quoting below analyses
of waters obtained from Abert and Summer Lakes:-

Grains per U. §. Gallon.

Abert Lake Summer Lake

Sodium chloride. « « +» o + o« s o » R2477.99 517.69
81116‘.............. 900‘ 16021
Sodium carbonate . . . . .normal . 1293.49 825.79
Sodium bi-carbonate. « + « « o« ¢ « 399.30 3&).0@
Potassium sulphate « + « « « « + 143.69 70.33
Mu.ﬂm“‘tibﬁittii 45025
Potagsium chloride + « + « « + + » 5.95

Totals s s+ +» « » 4329.46 1855.27

Yours truly,

Signed- J. Kruttschnitt.
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Thomas S. Gladding, A, M. Established 1868
Associates
Ralph ¥W. Bailey, B.S.
Henry E. Cutts, 4. M.

Uffice and Laboratory
of
Stilwell and Gladding.
Analytical and consulting Chemists.
No. 35 Fulton Street, Cor. CLiff Street.
New York.
Analysis No. 94577 Oet. 2, 1901.
Certificate of Analysis
of & sample of Water
marked "Summer Lake"
received from Mr, C. . Sain, September 28th, 190l.
8pecific Gravity at 15.5 degrees C. 1.0319

grams per litre,.

8111“ S % 9 & % & % & ¥ 9 & > 0.2&
Chloride of sodiwm . . . . . . 10,032
sulph‘“ oL B00R s & » &+ 5 5 0.79‘
5!1‘50&8%0 of B0l + & ¢ o » 3 22.759
*Bulphlto of Potash .+ + « » OM

Total solide 35.421
#Equivalent to Potash 0.850 grams per liter.

Signed- Stilwell & Gladding,
Analytical Chemists,

New York.
£ame Jletter head.
Analysis Ho. 94779 Oect. 19, 1901.
Certificate of analysis
of & sample of Water
marked "Abert Lakes"
received from C. M. Bein, Oect. 14, 1901.
Specific gravity at 15.5 degrees C. 1.0515
grams per liter.
BELIMR » o » 5 @ % %2 @ 9-285
Chloride of sodium . . . 35.056
Carbonate of soda ., . ., 26-448
#Sulphate of Potash . .__2.210
Total molids
63.999

#Containing potash 1.195 gramg per liter.
Signed- Stilwell and Gladding.



Measurements of the Flow of the Chewaucan River Year 1906.

5 Month o Acre-feet.
Janvery . . ... « s e 4,050
February . « « « « » 3,480

Mhreh o o o 4 s 50 o 10,600

April ¢ « o 5 « s+ o+ 33,500

MAY o ¢ o o s o o 9 o 41,200

JUNe <« « o 5 o« ¢« o« 24,700

JUlye « o s o ¢ 5 s o 6,760
August . . o s o s o 1,870
September . « « + + » 2,260
Obtober o « o o « « & 2,290
November. . . « + « « 2,840
December. . « + « « « 3,200

Total . . « « 136,750

Record of Four Years' Precipitation at U. S. Weather Station, ¥oodward
Hot Springs, South of Summer Lake, Oregon.

Month 1906 1907 1908 1909
January 73 34 2 60
February 167 58 &5
March 215 11 102
April 44, 09 21 00
May p g & | 128 %5 2
June 55 2 8 56 8l
July 103 30 107 a3
August 94 50 04 06
September 15 i35 40 81
October 89 78 1 42 98
Rovember 75 * 4l 2 06
December 109 * 30 T4

6.95 11.65 6.39 10.77

#jonthe missing.
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