Metadata, citation and similar papers at core.ac.uk

Provided by Missouri University of Science and Technology (Missouri S&T): Scholars' Mine

Library and .
Learning Resources Scholars' Mine
Bachelors Theses Student Theses and Dissertations
1905

The lignite coal of North Dakota

Clyde McKeever Laizure

James Knight Christopher

Follow this and additional works at: https://scholarsmine.mst.edu/bachelors_theses

b Part of the Mining Engineering Commons
Department: Mining and Nuclear Engineering

Recommended Citation

Laizure, Clyde McKeever and Christopher, James Knight, "The lignite coal of North Dakota" (1905).
Bachelors Theses. 202.

https://scholarsmine.mst.edu/bachelors_theses/202

This Thesis - Open Access is brought to you for free and open access by Scholars' Mine. It has been accepted for
inclusion in Bachelors Theses by an authorized administrator of Scholars' Mine. This work is protected by U. S.
Copyright Law. Unauthorized use including reproduction for redistribution requires the permission of the copyright
holder. For more information, please contact scholarsmine@mst.edu.


https://core.ac.uk/display/229037437?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://library.mst.edu/
https://library.mst.edu/
https://scholarsmine.mst.edu/
https://scholarsmine.mst.edu/bachelors_theses
https://scholarsmine.mst.edu/student-tds
https://scholarsmine.mst.edu/bachelors_theses?utm_source=scholarsmine.mst.edu%2Fbachelors_theses%2F202&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1090?utm_source=scholarsmine.mst.edu%2Fbachelors_theses%2F202&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarsmine.mst.edu/bachelors_theses/202?utm_source=scholarsmine.mst.edu%2Fbachelors_theses%2F202&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarsmine@mst.edu

SUBJECT:
“The Lignite Coal of North DaKota.”

e Se

CLYDE McBREEVER LAIZURE.
JAMES KNIGHT CHRISTOPHER.

JUNE 9, 1905.



THE LIGNITE COAL OF NORTH DAKOTA,

-u—-—--.-goo ———————

The importance of a supply of eoal to any eommunity ean searesly
be overesstimated, It is the great source of heat and light, furnishing

not only comforts and oconveniences, but it is also the 1life blood of in-
dustry and wealth,

. Those states which contain deposits of anthracite or bituminous
coal within their bofders can almoat be picked by their rank in industry
and manufactures,

Owing to the great abundance of coal,both anthracite and bitumin-
ous, in the United States, no state need suffer for the lack of it, but
to those states like North Dakota, situated in the great plains region
and at great distances from such coal supplies, the priee of these coals
makes them almost luxuries, In the last few years however,the develop~
ment of the lignite ‘coal within the state of North Dakota has shown an
abundance of fuel for many years to come,which,though at one time con-
gidered "A poor excuse for poor wood,” now competes suecessfully with
any coal from outside the state,

The average selling price of the coal per ton at the mines for
the past twelve years is $1.20. In the fall the price usually advances
and has reached $1.40 at times, A truer estimate of its value to the
community would be to oconsider the cost of other fuel to the atate, if
lignite were absent, Measured by this standard the above Qigﬂres would
have to be multiplied by four or five.

It is the purpose of this paper to show the fuel value of this
coal as determined by chemical analyses and calorific téslts.and v’ treat

somewhat of its geological formation and economical uses;-Considgrgble in-
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formation has been taken from reports of the State Geological Survey.

Analyses and teste were made on samples furnished by the Washburn
Lignite Coal Company of Wilton, McLean County, North Dakots.

PRODUCTION,

The development of the Lignite Coal deposits of North Dakota in
the lazt few years iz well shown by the accompanying curve of production,
indicating the output of each year from 1884 to 1902, As shown,from 1584
to 1895 the output remained nearly stationary. 1896, 1897, 1898 show the
firet marked increases in output, while in the four years from 1898 to
1902 the output Increased nearly 400%. Thig increase was due to the
greater recognition of the fuel value of the coal and the improvements

and changes shown by experience to be necessary for the proper and eco-

nomical burnibg of the fuel,

GEOLOGY,

North Dakota, classed as one of the greet prairie states, presw
ents but a limited number of marked topographical fsatures, It may be
divided into the Red River Valley on the east, the Pembina and Turtle
Mountain Highlands on the north, the central rolling prairies and the

Coteau du Missourli on the west, which includes the famous Bad Landsg.

As might be expected from the topographical festures the geological fore

mations represented ere few, The 0ld Archean and Paleozoic rocks have

been found only by well borings, In the Red River Valley the granite
lies about 385 feet below the surface, outcropping in South Dskota. The

only formatbonsappearing at the surface belong to the Mesozoic and Ceno-
Zoic sras. These tormatipns were practically undisturbed by the elowa-—~

tion which changed the country from a sex bottom to an elevated plain,
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hence the beds lie in horizontal position, Erosion along strém lines has
trenched the stratified rocks displaying sections of some diversity., Verw
tical sections several hundred feet high are exposed along the Missoufi
and its tributaries,

The Cretaceous Period embraces six stages; the Laramie, now gene
srally inciddéd in the Cretaceous, though for some time considered inters
nediate detween the Cretaceous and the Tertiary Periods,contains all the
workable coal deposits. This classification places the lignite among the
Cretaceous coals, of same age as the coal of the Rocky Mountain states,
end the Laramie formation as the most important one, from an economical

stendpoint,in the state., The area embraced by the Laramle covers, with

the possible exception of two counties, the entire western half of the
statekand is the most extensive geological formation exposed. On the
eastern edge it thins out and is covered by glacial drift, while in the
western part lts thickness reaches 1500 fest or more, Workable beds of
lignite probably do not exist in all parts of this region, but restrict-
ing the term "Lignite area® to that part which contains workeble beds wec
have a very large ares,fully equal to half the state of Ohio,

A study of the lignite cosl oonfines ons to the Laramie formatiocn.
Various seotions taken throughout the state, show a series of c¢lays,

sands, sandstone, lignite, and thin bands of hematite,clay iron-stone,

and shaly limestone, The lignite occurs in beds of from one inch to for-
ty feet in thickness, the latter being the maximum so far found. Twentiy
to twenty-five foot seams are exposed near Sentinal Butte, and fifteen
foot seams are not uncommonly exposed along the bluffs of the Littls Mis-
gouri River, The lateral extent of the geams varies greatly, and except
in a few instances can seams exposed at points four or five miles apart
be correlated, usually running out inside of that distance and giving
place to othsr seams a little below or above.

Records of two deep wells bored by the Northern Paeific Rallway,
one, at Medora,a point 1860 feet above sea-level, penetrated the Laramie

clays 941 feet without passing through them and showed 17 lignite seamsg,
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varying in thickness from a few inches to 23 [feet,the total aggregating
over slixty feet, while the second well at Dickinson, 39 miles diastant and
ak an elevation of 2400 feet above sea-level, in penetrating to the same
depth sbove sea-level ghowsd 16 seams giving an aggregate of 55 feet of
coal, It is doubiful if these seams could be correlated with any degree
of accuracy, the cosl in general seeming to lie in lens shaped bodies,
The clays which ocour wish the lignite in the Laramie.are ér,_

great economic importance, many of them Seing high.gfade fire, pottery,
and ornamental brick slays. They vary in color and often sharply defined

laysrs of orange, buff, dbrown, red, and white clays occur. These various-

ly oolored clays and the sandstones add materially to the beauty of the
Bad Land soenery. Certain stirata contain many beautiful eaamples of sil-l
ieified wood,from small pisces to tree trunks twenty feet long, in all of
whioch the wood fibre is beautifully brought out.
In many parts of the region the surface is covered with masses of

g0 called "scoria®, burned snd vitrified clay, and slaggy masses of va-

rious colors, showing evidence of the great amount of coal which has burn-
ed at various times, probably intermittently. The combustion may be

osused spontaneously or by prairie fireg, and burning coal beds may be

geen at a number of points at the present time, The "gcoria® makes X

cellent reilroad hallast, and no doubt would have conslderable value for

conorete work if the region were more populous,

PROSPECTING AND MINING.

Lignite 1s often exposed along the beds of streams by the cutting
away of the bank and is easily recognized. Where it is much weathered it
appears as a black clay and its true sharacter must be determined by dig-

ging in to i1t, Where the surface 1ls covered with vegetation, springs are

the best evidence of the lignite beds, it being estimated that four
fifths of the springs come out of the intersection of lignite seams and -
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coulees. Owing no doubt to the moisture, grass remains greener later in
the fall along surfaces immediately covering lignite,

The method of mining varies with the develophent of the field.In
the heart of the lignite area there is scarcely a ranchman who does not
have a coal mine in his back yard or sometimes in his cellar. From this
coal 18 removed as needed, by‘pick, shovel, and bucket. In lignite mining
proper,however, three sysiems are récognized and followed:~

1., The strip plt system,
2. Drifting in on the seam,
3, Through shafts, either inclined or vertical.

The strip pit system iz the simplest, and rsqulres the least
equipment, and at the present time a large percentage of the output is
mined by this method. Where the clay overlying a six foot vein does not
have & thickness exceeding ten feet it is considered economicel to strip
it. The cost of stripping is about ten cents per cubic yard, and it is
estimated that an acre of land bearing a seven foot coal seam will yleld
about 8000 tons by this method.

Many of the larger mines are drift mines, the entries being run
in on the coal or étarting a short distance above it, running down .at an
angle of 10° or 1%5° till the coal 1s encountered, and then following the

seamn. Underground the pillar and room method is uged entirely. The size
of pillars and roomg varies but little from the common practice in bitu-
minoug coal flields. No lignite seam thin enough to make the long wall
method advisable has yet been developed except by stripping. Both single

and double entry mines are found, the double entry being the mors coms
mon, Water is usually present, the lignite lying between impervious clays
forming s natural watercourss, and‘it is run to a sump at the lowest point
in the mine and pumpéd out,slither through the entry or vertically to the
surface. The water is generally potableand Iyree from salts which would
make it unfit for most purposes. Wherewater is scarce,during part of the

f'&om
year, the water removed, a mine may be made to pay for the pumping by using
it for irrigation.
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‘Where the mine ig fitted with more expensive equipment, shafts
are sunk, sloping sometimes, If the mine is shallow, and vertical if the

seams are deeper, The New Era Mine will have a vertical shaft over 300
feet deep when it reaches the lower ten foot seam,

The freedom of the lignite from pyriiv nodules or other EBerd for-
eign substances malkes it partieularly fitted for the use of mining ma-
chinery, and modern machinery is in gucceasful operation in at least three
of the large mines. Other large mines are also being equipped with slesc~
tric machinery, Eleotric drills and undercutting machines operate with

about the same speed as in bituminous coal, The fact that labor is high-
or prioced and more uncertain than in older regions makes the introduc~
tion of machinery more desirable,

Almost without exception it is found necessary to leave from six
inches to ons foot of the ocoal for a roof, and this must be deducted in
estimating the avallaeble coal from a given seam, |

One mine is gaid to have a sandstone layer 1' thick for a roof,
but with this exception the roof is almost invariably & stiff clay, in
one or two instances, strong enough to make a roof, but in nearly all
cases it 1s necessary to leave some coal or uss congiderable timber,

The floor is usually a stiff clay. Excepting in the entries,very

little timber 1is used, Timber isg scarco, and it is constidered more econ-
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being the only one attributed to them. With the exception of two or
three mines, no fans are employed for ventilating purposes. Usually an
alr shaft with a fire pot is eonsidered surficient; but in the larger
mines where considerable powder 1s used, this method is inadequate. Powdsy
ig generally used in the mine, while dynamite is used with better effect
in the open pit.
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GENERAL PHYSICAL AND CHEMICAL PROPERTIES.

North Dakota lignite may be described az having an appearance ine
tormediate botweén cannel and true lignlte., The seams nearest the sgur-
face are more brownish in color, show the woody structure more, and are
more friable than the seams at a gresater depth. The sample’ used in our
$48is appomred dull black but it gave a brown "streak". The coal retains
enough of its woody structure to make it tough and hard to reduce to a
fine state.

A small amount of yellow powder is often seen in the upper psart
of the lignite seams; this is easily migtaken for sulphur,but it is a
mixture of ealcium sulphate and iron oxide., One of the marked characterw
istics of the coal is its tendency to check or crack, and to go to pieces

on exposure to the air, Whether or not this slacking is accompanied by
loss of fuel value is a disputed point. The general opinion of those
burning lignite is that if the lignite in drying did not fall to pleces,
becoming so fine that it is apt to go through the grates, or be blown
out the steck, there would be great economy in burning it in that condiw
tion, and that in those devices where powdered or fine coal is used the
dry lignite presents & material saving over the green. On the other hand -
the enginesr at the #tate Insane Asylum, who has had extensive experience
using lignite as & fuel says: ®"We find from our experience at this ina.
stitution that the coal fresh from the mine gives us as goéd results as
as the coal when dry. ,One pound of lignite coal, fresh mined, will evap-
orate as much waiter as a pound of lignite dried." The drying of the coal

at the mines would mean a saving of 30% in freight charges, but no satis-
factory method of drying hasz appeared. More experience in firing ls nec
sucary to obtain good resulds with the green coal,

¥hen in the slacked state it adapts itself particularly well to
mechanical stokers, while for ordinary stoves and grates the green lump
coal is preferred. The coal ﬁk but slight tendency to clinker and the

ash 1s generally grayish white and fine, resembling wood ashes. It lgnites
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8asily and burne freely with a rather yellow flame and with a comparative
¢ly small amount of smoke,

CHEMICAL ANALYSES AND CALORIFIC TESTS.

According to a report of the State Geological Survey, the percens-
age of moisture is high, the average of 26 samples fresh from the mines,

showing 307 water, and this varies but litile throughout the state. The
average of 60 samples from different mines chows the following,in per-

centages of dry coal:=-

Volatile matter....ceesenevese 3563,

Fixed carbon.0.0-0.0‘.1-0.‘01'0 51‘21,

Ash.lll‘.lilol‘ll"!.".l'!!‘l SQSOO

Sulphur in any form is commonly present in traces only.

The methods used by the writers for determining the moisture,vol-
atile matter, fixed carbon, ash, and sulphur were those recommsnded by

the committee of the American SosietﬁfChemists. The carbon and hydrogen
were determined by the method in Benedict's "Elementary Organic Analy-
sés,” Nitrogen was determined me ammonia.
The Parr Stendard calorimeter was used to determine the c¢alorific
value., In calculating the calorific value from the ultimate analysis
the calorific values of hydrogen, carbon, and sulphur were taken as re-

spectively, 34,460; 8,080; and 2,250 calories,

PROXIMATE ANALYSIS.

7 Woist cosl. ¢ Dry coal. % Combustible coal

¥oisture 19,86
Volatile matter 34,86 435,49 46,45
Fixed carbon 40,39 50.16 B3B8

Ash 5.09 6,35
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ULTIMATE ANALYSIS ON DRY SAMPLE,

*Ctrbon.......oﬁeoa........-....o.' 65.56
Hy&rog@n....-.--......-..-...:..-. 5‘23

Sulphur-.-a---...-..‘.-o~‘.......- 091
Hitrogen...-;.........-.o..-.....o 087

Oxygenlntﬂcl!.itcovnnctilitoo.--.u 21.08

ASh..Q‘..C'l".l"lt.ll'!!‘l'.l.ll6'35

CALORIFIC VALUE DETERMINED.

Fr@nch Galorietn............-..-ot 2856
Pound caloriesS.icvscesecssscsnsanes 6297

British Thermal UNltBeevcesceeecsellB334

CALORIFIC VALUE CALCULATED FROM ULTIMATE ANALYSIS.

French 0aloriesS.ccievessesssercsees 2818
Pound caloriés.-..-.........‘-..-;. 8213

British therms]l unitBiscessveoeses 11183

ULTIMATE ANALYSIS CORRECTED TO SAMPLE AS REQEIVED.

OarDONecesvncsnseansnvssncsese DBB3

HYArogen..ccessecvavenearoserss 6,40
SULPNUY eseevsrantnassasasrnns 73
Nitrogen..evsessosncvasasavrnes 70
OIygon................f,....,. 24 B8

ABNcvrenvescaesstonsnsasansans 5,09
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CALORIFIC VALUE DETERMINED.

French calori®s8.ccociecescenssecas 2285,
POuNnd 08107108 seecsvsnsvscacuess 5038,

British thermsal unit9ececesssses 9068,

CALORIFIC VALUE CALOULATED FROM ULTIMATE ANALYSIS.

FI’QnCh 05.103?195......‘---.o:...-.o 2207.
’O'U.ﬂd. 08.101"1_98-....‘.......;..-¢.- 4978‘

British thermal unit@eecesssececes 8760,

The above analyses and tests are the average of not less than

four determinations.

METHODS OF BURNING.

For steam planks the most satisfactory method of burning now in
use is by using mechanical stokers and foroced draft,

At the Fargo~Edison Electric Plant, at Fargo,North Dakota, lige
nite varying in size from dust to pleces of half a pound weight is .
burned in this manner, succesgsfully competing with Easterm coal. The
cost of firing is reduced and the fires are esceedingly uniform. Nature
al draft alone is used succeséfully in many places, but it requires the
congtruction of much higher chimmays,and larger boilers and grates are
an advantage but not essential. On account of the large psrcentage of
volatile gaées of high fuel value, devices are used in a number of
plants to aid in their combustion. The most common device is a fire
brick arch built over the front of the fire~box., This becomes very hot
and seocures the combustion of the géses;although it interferes with hand
firing to some extent and shuts off a small part of the boiler from the
direct action of tho fire. The ad?antage of thig arch has not been ful.
ly demonstrated. Undoubtedly pulverized lignite could be burned to dee
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clded edvantage by introducing it in an air blast similer to the method
of burning crude petroleum,thus utilizing the high oa;d}ifié value ofits
gases ag well as its fixed carbon, So far, however, there s@ems to be
no rﬁcord of its use in this way, the pulverizihg mschinery necéssary

being a drawback.

BRIQUETITING.

¥hen the problem of briquetting lignite 1s successfully solved
an eacellent,cleeh,and high grade fuel will be avalleble. Experiments in

this line extending in a number of cases over periods of two or three
years have not yet been able to produce an ecomomicel and satisfactory
briquette of lignite. The recent negative results obtained by the U.S,
Fuel Testing Plant in briquetting North Dakota lignite,equipped as it is
with English an@d American power briguetting machines and a large number
of binding materials, did not encourage the writers to attempt or expect
much in thé:- way of hand briquetting in the laboratory. The only experi-A
ments made were with an inorganic binder, natural cement being used. At
least 87 of cement was required and with this amount the briquettes seem-
ediquite firm, but they were broken in removing from the moukds. The
use of an inorgaé?%??; not desirable as it lessens the fuel value and in-
creases the ash.

It appears that some organic binder, such as tar, pitch, or resin
must be used, When ihe coal is used in a gas producer a yellow sticky tar
is extracted from the gas before it is used in the gas enginé,and it nay

be possivle to utilize this tar in making dbriquettes ﬂbnlthe fine coal,

BOILER AND EVAPORATION TESTS,

Without question practical evaporative tests carried on under

boilers of standard pattern are mors éatisractory than elther chemical or
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calorific test s. A large number of such tests have been carriesd on

throughout the state, Comparing the water evaporatidn.per pound of ecoal
the avérage results chow that the lignite appeers to be wortk T8 percent

cf the Iowe coal and 70 per cent of the ¥issouri product.

LOCOMOTIVE TESTS.

Tests of lignite cosal as a fuel for locomotives hauling heavy loads

were made by the Northern Pacific Railroad Company, and showedrconclusive-
1y that the lignite can be successfully used and at a great saving of

cogt over Eastern coal. The engine was especially constructed for burn-
ing lignite, having a larger and wider fire-boxand a brick arch to assist
in burning the gases. Burned in this way , the coal gave little smoke.
The test trip covered a distance of 106 miles. The average speed was

20 miles an hour. The number of cars was 43 loads. Eighteen and one

quarter tons of lignite were consumed, at a cost of $1;OO a ton, as a-
gainst eight tons of eastern coal, at$4.03 a ton, showing a saving, in
favor of lignite, of $13,99, or 43.4 per cent. Onthe return trip, with

a heavier train, the saving was $20,08, or45.Z per cent.

GAS MAKING,

In the report of the State Geological Survey of North Dakota for 1901
ig found the statement., "Lignite coal is not adapted for the naﬁuracturo
of gas and coke nor for smelting purposes." While lignite will probably

never be used for smelting or coke making, recent gas-producer tests

made by the U. S.Fuel Testing Plant show that North Dakota lignite is
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an excellent coal for the production of gas. Quoting from the prelimina-
ry report of the test, "Thig brown lignite would be an idsal g8s DProduU-
cer fuel, but for its tendency to clinker., It yielded a rich gas and not
so very much tar. This tar was yellow and sticky, and not at all 1like
that ’f':f'om hiturinous ccal, The bed had to be carried deeper than for
soft coal, and had to be poked freguently to prevent the formaticn of
clinkcrs. After thirty hours continuous run, the bed was in good condi-
tion and the test could heve been continved or a new run begun without
renewing the producer bed; During the test the enginc carried only two-
thirds of its normal load, but there seems to bc no doubt that it could
have carried full load throughout the entire run." The next test was

on the Texas lignite, and quoting further, "The Texas No.l., was a brown
lignite, strongly resenbling that previously tested from North Dakota.
The gas from it was not so rich as that irom he North Dakota lignite,
but it was higher in heat units than is he gas obiained from the ordina-
ry soft coal, =ww————e—a- This lignite yieldsd a large amount of tar of
the same kind as the lignite previously tested. As a produvcer of fuel

it is better than many grades of bituminous coal.”

E. W. Parker, director of the Pucl Testing Plant, writes in the
Engineering Magazine, "Speclal attention is called to the comparatively

high calorific value of the gas obtained from Texas No.l., and North Da-
kota Fo.Z., both of which are brown lignites. The average heating value
of the former, as expressed in B, T. U.,was 169.7 per cubic foot, and
that of the latter was 188.5. The best gas obtained from bituminous co~
als was made from Indiana No.2.,which averaged 159.5 B, T. U, per cubic
foot, &nd Indian Territory No.l., 159.2 B. T. U. On account of the large
percentage of water and ash in the lignites, the amount as mined required
to produce a certain quantity of gas naturally exceeds the amount of
bituminous coal required to produce the same quantity. For instance, one
pound of Texas No.l ylelded only 28.4 cubic feet of gesg} Texas No.2

34,2 cubic feet; North Dakota No.2, 25,2 cubic feet; Qolorado No.l,

(1£§ite),42.1, and Wyoming No.2, (1#8nite)37.0,cubic feet, wheras one
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West VIRginia coal yielded 70.1 cubic feet, another West Virginia coal
79.6 cubic feet, while the yield of other bituminous coals ranged from

44,5 to 63.2 cubic feet.,

"But the economic results as shown by the horse power developed
at the switch board, and as calculated ag available for effective use,
are the striking features, In this we find that for each horse power
per hour developed at the switch board there were used of these lignites
the following:= Colorado #1, 2.14 pounds; North Dakota #2, 3.8 pounds;
Texas #1, 3.%4 pounds:; Texas #2, 2.58 pounds; Wyoming #2, 2,28 pounds.
For effective horse power per hour, or that avallable for purposes out-
side of that used at the plant, the required would be:- Of Coloorado #1,
2.3 pounds; of North Dakota #2, 4.07 pounds; of Texas #1, 3,53 pounds;
of Texas #2, 2.74 pounds end of Wyoming #2, 2.49 pounds.

How thes compare with bituminous coal used under boiler is shown
by the fact that the best West Virginia coal required 3.39 pounds per
electrical horse power per hour at the switch board, and of sgventy-six
tests under boilers, only five (all from West Virginia) required less
then 3.5 pounds; and only twenty-six ( fourteen from West Virginia) re-
quired less than four pounds of fuel, From this it appears that lignite
coals, converted into gas and used in a gas engine, will do equally as
good service as the average bitumtnous coals used under boilers."

The average compogition, of the gas of North Dakota lignite by
volume was:

Carbon Aioxide sesvssrcenscssasense 8.69%,

Oxygen ® 9% 8 6 0 8 60 0 2 8 2 2 SO TP E e .25%’

Carbon MONOXide sesvescscsnsnsess20.99%,
Hydrogen ® 6 5 0 0 % 8 0 480 00 s 2 s e s e 14.35%,

Methone 8 ¢ 6 ¢ ¢ ¢ 0O F 050 ET A ES NS 4‘85%’

Nitrogen onu.-oonoo-anooctto00000'51002%‘
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RELATION OF LIGNITE TO VARIOUS INDUSTRIES ANL IRRIGATION.

Manufacturing industries are in their infancy in North Dskota, but
the abundance of this cheap fuel tends to their rapid growth and already
great advanees have been made in a number of lines,, Practically every
fleuring mill west of the Red River Valley uses lignite to great ad-
vantage and each year sees an inereasing number erected. Where a few
years ago stoek raising alone was considered, it is now carried on in
connection with dairying, and creameries are multiplying rapidly.

The large quantities of straw annually burned suggests the possibility
of paper board mills and other industries which, with the aid of cheap
fuel, can utilize this product. To lignite is due in a large measure
the fect that even the smaller cities and towns enjoy electric lights
and waterworks, Of the manufacturing industries»connected with the
lignite, that of brick making, is perhaps the most advanced.

Great deposits of valuable elays are directly associated with the lignite
In a number of mines the e¢lay used in making the bricks comes from the
same mine ag the coal used in burning them., Fire clays which stand

the highest tests are made into briek amd shipped fo Kilwaukee on the
east and Butte, Mortana on the west, The Dickinson Fire and Pressed
Brick Company produee a most excellent fire brick using lignite mined

on their own ground to burn it, The kilns are modern, permanently

built for intense and uniform burning. The lignite burned under a blacst
gystenm gives most satisfaetory results, For common brick a blast is

not neccessarg, It is estimated that 1000 pounds of coal will burn

1000 bricks,

Pottery and other elays are also found in abundanee, but so far
have not been developed, though they deserve the carerﬁl congideration
of capitalists. |

North Dakota is pre-emiently an agrieultural state, and in the
eonnectien of lignite @oal with the irrigation of the segi-@rid por=

tions of the western part of the state, we find the greatest interest
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at the present time, The success of the irrigation prejeects now being
earried on by the U. S, Government for the reclamation of arid lands
depends, in North Dakota, to a great extent if not snfirely, upen the

lignite eoal of that area, The prineipal poimts to eonsider ars the
water supply and the means of getting the neccessary head to distribute
the water over large tracts of land. Much of the land that is level
enough to irrigate is in the form of broad terraces which border the
streams, These terraces often contain as much as 1000 acres having
a slight slope amd exeellent soil., Baek of these are still other large
tracts sultable for irrigation if the water can be elevated 75 or 100
feet. The Nissouri and its tributaries furnish the water, but, as the
gradient of the Migseuri is but 2.7!' per mile, and, as at least 1' per
mile is neccessary in an irrigation diteh, to draw water from the
ﬁpper river would require canals many miles in length,

Topographical considerations and also the fact that the required
irrigation will be rather intermittan$— the average rainfall being

16" per year, which if properly distributed throughout the season

would be suffieient to mature & crop— excludes this method in most
cases, It is not economical to construet dams to raise the water to
sueh an elevation, A method of wmueh wider appliceation consists in
pumping water from the streams up te the flats. Where fuel is cheap
this methed is praciiseal, as has been proved in Califormia where oil
and wood are used, In Nerth Dakota we have the lignite.

The computations hers given which indicate the amount of lignite
that will be requirsd te raise water to the level of the various flats
in westerm North Dakota wsre made by Chas. S. Magowan, Professor of |
Munieipal and Sanitary Engineering at the State Univergity ef Iowa,
Centrifugal pumps only are diseussed. The evaperative power of lignite
was taken as 4.1 peunds of water per peund of eeal,

As shown previously, used in a gas-producer and gas engine, a

mueh better efficiency would be sxpected,
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Diameter of discharge openin " a 10" 15" 18" 24"
The ggbacity in gallons per

minute 1050 | 2000 | 3000 7000 | 10000 | 15000
H. P, delivered to| 20% Lif:| 11.8 22 32 70 100 130
shal't tu give eco=| 40 " 23,6 | 44 | 84 120 | 200 260
nomical discharge | 60' " [ 35.4 | 86 96 210 300 390
at elevation named| 80' " | 47.2 88 128 280 400 520
Efficiency of pump in % 45 46 47 51 52 58
Unit of lignite in| 2C® Lift| 1.2 2.2 2.2 v 10 13
tons to furnish 4cr 2.4 4.4 6.4 14 20 26
power to operate 60' " 3.6 6.6 9.6 21 30 39
punrp 24 hours. 8ot v 4.8 8.8 12.8 28 40 52

Mr wilson, "Manual of Irrigation Engineering" makes the general

statement that 1000 gallons per minute will irrigate in the course of a

geason about 100 aores,

Not only are the engineers in the Reclamation service making a

study of the lignite as applied to irrigation, but nmore recently the Dew

partment of Agriculture has taken up the subject of motlive power for farm

purposes.,

Experts have been appointed to make tests on the new gas prod-

ucer gas engines to determine how cheaply power may be produced from lig-

nite coal for farm purposes in the lignite coal fields of North Dakota.
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