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THE VALUE OF COAL LAND.

By GroreeE H. AsHLEY.

INTRODUCTION.
LAWS RELATING TO THE SALE OF COAL LANDS.

The laws of the United States relating tc; the sale of coal lands, as
contained in the Revised Statutes, read as follows:

SEc. 2347. Every person above the age of twenty-one years, who is a citizen of the
United States, or who has declared his intention to become such, or any association
of persons severally qualified as above, shall, upon application to the register of the
proper land office, have the right to enter, by legal subdivisions, any quantity of vacant
coal lands of the United States not otherwise appropriated or reserved by competent
authority not exceeding one hundred and sixty acres to such individual person, or
three hundred and twenty acres to such association, upon payment to the receiver of
not less than ten dollars per acre for such lands where the same shall be situated more
. than fifteen miles from any completed railroad, and not less than twenty dollars per
acre for such lands as shall be within fifteen miles of such road.

SEc. 2348.- A1y person or association of persons severally qualified, as above pro-
vided, who have opened and improved, or shall hereafter open and improve, any
coal inine or mines upon the public lands, and shall be in actual possession of the same,
shall be entitled to a preference right of entry, under the preceding section, of the
mines so opened and improved: Provided, That when any association of not less than
four persons, severally qualified as above provided, shall have expended not less than
- five thousand dollars in working and improving any such mine or mines, such asso-
ciation may enter not exceeding six hundred and forty acres, including such mining
improvements.

Skc. 2349. All claims under the preceding section must be presented to the regis-
ter of the proper land district within sixty days after the date of actual possession and
the commencement of improvements on the land, by the filing of a declaratory state-
ment therefor; but when the township plat is not on file at the date of such improve-
ment, filing must be made within sixty.days from the receipt of such plat at the dis-
trict office; and where the improvements shall have been made prior to the expira-
tion of three months from the third day of March, eighteen hundred and seventy-
three, sixty days from the expiration of such three months shall be allowed for the
filing of a declaratory statement, and no sale under the provisions of this section shall
be allowed until the expiration of six months from the third day of March, eighteen
hundred and seventy-three.

Skc. 2350. The three preceding sections shall be held to authorize only one entry
by the same person or association of persons; and no association of persons any member
of which shall have taken the benefit of such sections, either as an individual or as a
member of any other association, shall enter or hold any other lands under the pro-
visions thereof; and no member of any association which shall have taken the benefit

’ 5



6 VALUATION OF PUBLIC COAL LANDS.

of such sections shall enter or hold any other lands under their provisions; and all
persons claiming under section twenty-three hundred and forty-eight shall be required
to prove their respective rights and pay for the lands filed upon within one year from
the time prescribed for filing their respective claims; and upon failure to file the
proper notice, or pay for the land within the required period, the same shall be subject
to entry by any other qualified applicant.

Skc. 2351. In case of conflicting claims upon coal lands where the improvements’
shall be commenced, after the third day of March, eighteen hundred and seventy-
three, priority of possession and improvement, followed by proper filing and con-
tinued good faith, shall determine the preference right to purchase. And also where
improvements have already been made prior to the third day of March, eighteen
hundred and seventy-three, division of the land claimed may be made by legal
subdivisions, to include, as near as may be, the valuable improvements of the respec-
tive parties. The Commissioner of the General Land Office is authorized to issue all
needful rules and regulations for carfying into effect the provisions of this and the
four preceding sections.

Sec. 2352. Nothing in the five preceding sections shall be construed to destroy or
impair any rights which may have attached prior to the third day of March, eighteen
hundred and seventy-three, or to authorize the sale of lands valuable for mines of
gold, silver, or copper.

AREAS OF COAL LANDS CLASSIFIED.

Prior to July, 1906, it was the practice to dispose of coal lands at
the minimum prices fixed by the law, viz, $20 per acre for lands
within 15 miles of a completed railroad and $10 per acre for
lands beyond the 15-mile limit. Since that date lands which have
been classified and valued have been disposed of at fixed prices based
upon the value of the coal contained in the land. July 26, 1906,
large areas known or supposed to contain coal were withdrawn from
entry and this withdrawal was followed by others. At the same
time the Geological Survey began an appraisement of these withdrawn
lands, which were returned to entry as rapidly as they were classified
and appraised. The following table shows approximately the areas
withdrawn for classification and those classified and restored on
November 1, 1909. '

Areas withdrawn for classification and classified and restored, in acres.

Withdrawn | Withdsawn

from coal from all Classified
entry pend- entrfr pend- | and re-
State. ing examine- | ing classifica- | stored No-
tion and tion—field | vember 1,
classifica- work com- 1909.
tion. - pleted.

WyOmInNg . . ol et 5,475,990 6,056,656 | 10,205,803
‘Washington .- 2,291,320 | .eeuenenn.... 612,440 -
Utah....... 207, 360 ,728,
Oregon........ .. P 885,120
Montana................. ... e . 1,082,880 | 8,075,300
New Mexico . ,000 |- 5,122,560
Colorado........... . .- 3,651, 680 4,755,120
South Dakota e e 2,169,917
North Dakota......oooveiiiiiiiii i e e 045,120 | oo, 2,360,995

TOAL .o e 31,872,171 | 11,862,576 | 35,915,255




INTRODUCTION. 7

-

At the time this policy was established the Geological Survey had
examined only a very small part of the coal fields in the public-land
States. From that time, however, the examination of coal lands was
rapidly extended and the work of classification and valuation was
increased until it became necessary, in order to unify and correlate
the work, to create a board of three members, who should prepare or
revise all of the classifications made. _

One of the first acts of this board was to collect additional data on
the value and workability of coals and to review carefully the former
basis of classification. As a result of this review, recommendations
for a new and somewhat more definite basis of classification and
valuation were presented to the Secretary of the Interior and resulted
in the ‘“ Regulations on the classification and valuation of coal lands,”
approved by the Secretary of the Interior April 10, 1909. Under
these new regulations classifications have been made as follows, from
April 10 to October 31:

Acres.

Classified as coal land.. ... i i . 2,533, 562
Classified as noncoalland.................... serleeiaiiiieciiieiean. 10, 291, 822
Restored without classification............ ... ... . il 493, 003

To';al ACEEd 0N oottt e 13, 318, 387
Sale price of coal land asfixed...... ... ... ... .. ...l $141, 890, 576
Sale price of same coal land at minimum would be..................... 47,080, 040
Gain in seven months (Apr. 10 80 0Ck 1) ou e <. 94,810,536

OBJECT OF PRESENT PAPER.

The object of this paper is to present briefly some of the facts on
which the Department’s regulations for classifying and valuing coal
lands are based. The information already at hand in the Survey
has been supplemented by data obtained in the fall of 1909 by the
writer in Colorado, Wyoming, and Utah, concerning the values of
coal lands in those States.® In dealing with the financial side of the
question it has been necessary or desirable to group some of the data
and to omit names of authorities. It is not pretended that-the
“discussion is exhaustive or complete, but it is believed that the facts
selected are representative and that the conclusions based upon
them would be confirmed rather than upset by the presentation of
additional information.

The data are not evenly distributed or of equal value, being meager
as to some districts and very full as to others.

aThe writer, who is a member of the Survey’s land-classification board, has for many years given
special attention to the economics-of coal. One of his earliest reports on this subject, bearing the titie
¢ The finances of coal,” was published in 1899 (Twenty-third Ann. Rept. Indiana Dept. Geology and
Natural Resources, pp. 1490-1517).



8 VALUATION OF PUBLIC COAL LANDS.
ROYALTY VALUE OF COAT TAND.
SOURCE OF VALUE OF COAL LAND.

Coal land derives its value from the coal that underlies it, and the
value of coal, like that of every other commodity, is in a broad way
determined by the supply and demand, which fix the sale price of
coal in open market. On the one hand is the seller, demanding a
price that will pay him for the expense of mining, preparing, and
transporting the coal, and leave him a satisfactory profit; on the
other hand is the buyer, seeking the cheapest market and willing to
pay only such price as will yield him a satisfactory return either in
comfort or in financial benefit for service rendered or manufactured
goods prepared

Coal is a commodity for which the supply and demand are both
large and widespread, and active competition among both sellers
and buyers tends to produce a more or less stable balance, the selling
price differing from place to place chiefly because of difference in the.
cost of transportation. As transportation facilities improve and
multiply, this stable balance comes into more nearly perfect equi-
librium from point to point, except as it may be temporarily affected
by widespread strikes, car shortage, or general changes in economic
conditions.

PRICES OF COAL.

The selling price of coal may be taken at the mine, as it is with
large contracts, or it may be determined by subtracting transpor-
tation and storage charges and losses and middlemen’s profits from
the sale price at the point of consumption, the result being the sale -
price at the mine. For the sake of uniformity the sale price may be
assumed to be always f. 0. b. at the mine.

In a purely theoretical study it might be possible to estimate the
value of the coal in the ground by computing its heat-giving value,
either actual or potential, as applied to serve human need and demand,
and the total available supply. As this paper is, however, a study of
actual conditions and of the value of coal under those conditions, the
study must start from the sale price at the mine. :

The sale price of coal at the mine may be divided roughly into three
elements:

1. Cost of coal in ground

2. Cost of removing from ground and preparmg for market.

3. Profit.

The cost of the coal in the ground appears in one of two ways,
either in the purchase of all of the beds or of a single bed of coal
below a given number of acres of the surface, with or without the
surface itself, or by purchase of the coal ton by ton as it is mined,
under a leasehold contract’ with the owner. N
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. The cost of removing the coal from the ground and preparing
it includes all the costs of equipment, labor, materials, interest, mar-
keting, amortization (or the laying aside of a fund for the replace-
ment of the plant when worn out), and a fund to meet accidents and
contingencies. These costs make up a more or less nearly definite
figure or ‘“fixed charge” for any locality, which is subject to change
with change of conditions, but in general forms an item of expense
that must be met if operations are to continue.

The profit, if any, is the difference between the costs stated above
and the price the seller may be able to obtain for his coal.

The purchase of the coal in the ground for mining at some future
time usually involves the cost of carrying the coal—in interest and
taxes—to the time of mining, allowances for uncertainties as to the
- amount and quality of coal underlying the acreage purchased, and
many other unknown factors. On the other hand, payment for the
coal ton by ton as it is brought out of the ground eliminates these
elements of uncertainty. It has therefore been uniformly recognized
that the royalty rate at which coal is paid for per ton at any chosen
place is the truest measure of what it is there worth commercially in
the ground. '
~ Here, again, supply and demand, in a broad way, determine the
royalty rate. Where, as in the Illinois coal field, a score of million
acres of coal land are awaiting development and the present demand
is exhausting only a few thousand acres a year, the owner of the coal
may be willing to part with it for almost nothing rather than to see it
lie and yield him nothing at all. Under these conditions he may lease
the coal for a price as low as 2 cents a ton. On the other hand, where
the supply is small and the demand great—as in the Connellsville
coking field of Pennsylvania, the anthracite field of Pennsylvania,
or in some fields in the West—the royalty may be from 40 cents to
$1 a ton. The price last mentioned islocal. In a general way, in the
bituminous coal fields outside of the Connellsville coking field royalties
on large contracts range from 5 cents to 15 cents, the average being .
not, far from 10 cents a ton.

ROYALTIES NOW PAID.

The following table shows the royalties now paid in many eastern
and western coal fields. The table gives the roya,lty n cean, the
minimum yearly royalty, where that is at hand; and the bonus on
the lease, where such bonus is paid. Although the figures may be
lacking for some districts, a minimum royalty is practically every-
where exacted. A bonus is, however, paid less frequently. A mini-
mum royalty is fixed to encourage production up to at leastacertain
amount, with the penalty of having to pay for that amount whether
it is produced or not; and asthe courts havedeclared thatsuch amini-
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mum royalty is payable each year, it serves to encourage continuous

operation.

only where conditions are especially favorable.

The bonus is a cash payment, and as a rule is exacted
Under a lease on

developed property the bonus may cover the cost of improvement;
otherwise the bonus must be considered as so much addition to the

royalty.

Under some leases the bonus is rated at so many cents a

ton; it is then simply an addition to the royalty. Under other
leases it is a cash payment, demanded when the lease is made, and
becomes a diminishing charge per ton a,gamst the coal as the output

increases.
Royalties paid in some coal districts of the United States.
Locality. Royalty, in cents. me:g;;rllt;early Bonus on lease.
Pennsylvania:
Anthracite fields..._................ Uptos0 {o oo
Clearfield district.................. 5-15 | $1,000 per 100 acres. None.
Connelisville distri
Coal .................... e 16-20 |- oo
(607 <- VA AR 24-30 f ol
on P1ttsburg district..... ... 10-15 {0 oo
hio:
Massillon district..........._....... @10-15 §. oo 1to 8 cents per ton.
Hocking Valley dlstnct ......................................
‘West Virginia:
Fairmont district ... ........... ... 6 | $600 to $300,000........ None.
Pocahontas district— .
Coal ...l eeiia 10-15 | $12.50an acreto$45,000| $25 an acre to
$200,000
Coke............... AR 15-24 | .. .
Kanawha distriet................... 53-10 | $10 an acre to $20,000. .| $25 an acre.
New Riverdistrict................. 10| $10anacre............ Do.
Kentucky:
Northeastern Kentucky district. ... 8-12 | $300t08500........... None.
Southeastern Kentucky district..... 10-11 -
‘Western Kentucky district......... 3 8100 to $500 a year.
Tennessee: h
Jellico district.............. e 10 None.
Alabama: :
Walker County district............. 7-10 | Amountequivalent to
taxes on land.
Jefferson County district. ... ... ... 7-123
Indiana:
Vigo County district............... e
Greene County district a4-10 .| None.
Evansville district. ................ 2-33
Illinois:
La Salle distriet. ... ...o....... ... a10-25 815 to $50 an acre.
North 1llinois district.............. 5
South 1llinois distriet............... 2
Arkansas. . ..o..ociieiiiiiioiiiiiaa 3
Oklahoma. ...l 8
Colorado: .
State lands....... ez 10
Boulder County district............ 8-273
Trinidad district................... 8-124
Routt County district.............. 810
Wyoming:
Wyommg Statelands. .........._.. 3-6
Southwestern Wyommg ............ s 10 {..
- ‘Small local miBnes c.n. . «weereenaean 7 Up to 100 |..
Indian reservations................. 8-10
Utah:
Smallmines........................ UptoT5 ). oo
Montana: .
Miles City district. . ................ B U )
Roundup distriet................... 2 R,

a Royalty computed' on screened c2al; in other districts royalty is computed on run-of-mine coal.
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The foregoing table has been compiled partly by correspondence
with officers of some of the largest coal companies in the districts
named, partly by personal inquiry, and partly from published
reports on new leases at the time they were made.

The data are not complete, even for the districts cited. Some of
the figures are based on general statements of representative opera-
tors as to the conditions in the field; others are based on royalties
paid by one or more mining companies. Each royalty is computed
on mine-run coal, except those marked a, whose basis is screened
coal.

In fixing the rate no account is generally taken of differences in
the thickness and quality of the coal. Thus, in Colorado the royal-
ties charged in the Trinidad field for hlgh-grade coking coal are not
observably different from those paid in the Boulder field for relatively
low-grade subbituminous coal, or ‘‘black lignite.” The Boulder
County field, however, by its proximity to Denver, has an advantage
that offsets the lower grade of the coal. Nevertheless, it remains
true that, except perhaps in the Connellsville coking coal and Poca-
hontas coal fields, little or no correspondence can be found between
the royalty rates and the quality of the coal. In eastern Kentucky,
it is said, the rate is affected by the thickness of the bed. Thus,
beds running from 3 to 4 feet pay 8 cents; from 4 to 5 feet, 10 cents;
from 5 to 6 feet, 12 cents. In Wyoming the rate charged for coal
mined on State lands depends on the amount of coal mined yearly,
being 6 cents a ton for all coal mined and sold up to 25,000 tons, 5
cents a ton between 25,000 and 50,000 tons, 4 cents a ton between
50,000 and 100,000 tons, and 3 cents a ton on over 100,000 tons. In
Colorado the state lands containing coal are leased on a straight
10-cent royalty.

As will be seen from the table, royalties in the eastern interior coal
fields of Illinois, Indiana, and western Kentucky are extremely low.,
The coal beds are regular and abundant and so widespread that
nearly every farm in an area of 40,000 to 50,000 square miles is
underlain by workable coal. Under these conditions, with a network
of railroads running everywhere, the prospéctive operator has an
almost unlimited field from which to choose and may practically
dictate his own terms. On the other hand, in local areas in parts
of the West competition is lacking or restricted, so that the operator
has practically a free hand as to the price he may ask for his coal
in the market; he can pay whatever royalty is demanded by the
owner of the coal and still get a good profit, even though, as some-
times happens under these conditions, he pay a royalty of from 25
cents to $1 a ton. As a rule mines in such areas are not commercial
mines in the usual sense, although some of them that are near
towns may yield a considerable output. Under special conditions
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a few large commercial mines have paid a royalty as high as 273
cents a ton.

The Appalachian coal field is favorably situated as to markets,
much of the coal is of high grade, and the coal land has been in larcre
measure absorbed by mining companies, but because of the rugged
topography of the country, railroad construction has been slow, and a
relatively small part of the area is accessible for immediate mining.
~ Furthermore, the coal in different parts of the field differs greatly in

quality, particularly when considered with reference to its adapta-
bility to special uses, such as coking. Accordingly, there is in this
field a better balance between the buyer and the seller of coal lands,
and much higher royalties are paid here than farther west in the
Mississippi Valley.

Royalties paid in the East show a decided tendency to advance.
Thus, in the Pocahontas district of West Virginia the royalty has long
been 10 cents a ton for coal and 15 cents a ton for coke. Recent
leases, however, call for a royalty of at least 15 cents a ton on coal and
24 cents a ton on coke, with a large cash bonus and a high minimum
royalty. In Alabama ten years or more ago royalties were 5 cents a
ton; to-day they range from 7 to 12} cents, with a strong tendency
toward the higher figure. The advance is seen also in the widespread
change in the mode of measurement—f{rom lump coal to mine run—
Wlthout change or correspondlnv decrease in the royalty. Formerly
nearly all of the royalties paid in Colorado were computed on screened
coal; to-day royalties, with few exceptions, are computed on mine-
run coal. In general it will be found that where the figures given in
the table show a range in royalty the contracts recently made give the
higher rate. This tendency of the royalty to rise is seen in still an-
other way—in the frequent requirement of a bonus, which may- be
only the entering wedge for an increase in the royalty. As conditions
change so as to favor the lessor he is in a position to demand better
terms for a lease. Where the royalty rate has been long established
it may be difficult to raise it, so that an easier method of getting
higher prices is to ask a bonus. This bonus may be increased until
the lessee finds it to his advantage to ask for a higher royalty without
the bonus. If this device is kept in view the fact will be recognized
that where a bonus is asked, as shown in the table on page 10, the
royalty should be assumed to be a little hlgher than that given under
the heading ‘“‘ Royalty.”

ROYALTIES AND LAND PRICES.

What will an acre of coal land yield on a royalty? A bed of bitu-
minous coal 1 acre in extent and 1 foot thick contains approximately
1,750 tons of coal. Under the best conditions of mining it should
yield over 1,500 net tons. As a rule mining will not recover over
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1,300 tons, and under some conditions mining does not actually net
over 1,000 tons per acre-foot. Under the best conditions an acre of
coal 1 foot thick will yield, at a royalty rate of 10 cents a ton, $150
gross; under the worst conditions it will yield $100." If the last
figure be taken, an acre of bituminous coal 5 feet thick should yield
$500 gross income; an acre containing a 10-foot bed or two 5-foot
beds should yield $1 000. At 20 cents a ton the gross income from
royalty would be twice those figures.

Royalties in the Connellsville coking district are quoted at from 16
to 20 cents. The Pittsburg bed there averages about 7 feet thick,
and at 20 cents a ton the land in this district should yield in gross
royalties from $1,400 to $2,100 an acre. It is of interest to note in

this connection that $1,700 to $2,000 an acre has recently been paid
" in this field for coal lands. Some of these lands will not be mined out

for twenty years to come, and the average duration of many con-
tracts is ten years or more. The compound interest on $1,700 at
5 per cent for ten years, with taxes at $1.50 per $100, would bring the
cost of the land at the time it is worked out to-more than $3,000 an
acre, or about double the gross income from royalties at the rate
quoted. It must be at once evident that no leases are being made
to-day at these rates—the rates quoted are for old contracts or for
existing contracts made years ago. They are of interest, however, as
illustrating the possibility that the actual sale price of coal land may
be more than the gross royalty value under existing contracts.

Selling prices of coal land that are equivalent to the royalty value
are rare, though .under exceptional conditions they are sometimes
found. For example, a coal company in Colorado had mined up
to a certain 40 acres, and the coal in the area mined out had run
very regularly 5 feet thick. Computed on a net recovery of 1,000
tons per acre at 10 cents a ton this 40 acres had a royalty value
of $100 per acre-foot, or $500 per acre, and it is reported that the land
was purchased at that price. It was evident that the time for
mining out the coal purchased would be small, so that interest
charges would amount to but little.

In general, however, the sale price of coal land must necessarily
be less than the gross royalty income that the same land- would
bring at the prevailing royalties. In the first place, the net royalty
income derived by the lessor may be quite different from the gross
income. There is the cost of collection, and possibly of inspection,
which may amount to 5 to 10 per cent or more of the gross income.
In the second place, the operator who buys his coal land rather than
leases it must pay interest and taxes on it from the time of the
purchase until the coal has been mined out. These should be com-
puted on the average length of time each acre is carried. If mining
is started immediately after purchase and is continued regularly
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for twenty years, the average time of carrying the coal will be ten
years. - The first cost of the land may be increased one-half to three
times or more, the increase depending on the rate of interest, so that
a tract of land bought for $100 an acre may have actually cost $150 to
$300 or more an acre by the time the coal is mined. In other words, an
acre of land that, when mined ten years hence, would yield $500
in royalties would be worth to-day, if interest is 5 per cent and taxes
are left out of account, $314; with interest at 7 per cent it would be
worth today $253; at 10 per cent only $108. Taxes would still
further decrease these amounts. If twenty years be taken as the
life of the average active mine, the first acre of coal will be mined
out the first year, the last acre the twentieth year, and the average
acre in ten years. On a tract of land, therefore, that, it is confi-

dently estimated, will be mined out within twenty years the pur-

chase value can hardly be more than one-half the estimated royalty
value. If that value be again cut in half on the possibility that the
estimated tonnage may be too large, the buyer is made doubly
secure; and a still further reduction from one-fourth to one-fifth
the estimated royalty value, such as is made on the highest govern-
ment valuations, is just that much more in favor of the buyer.

It may therefore be confidently said that where the conditions are
favorable to the almost immediate development of a piece of coal
land, its purchase value may be estimated at from one-fifth to one-
“half 1ts estimated royalty value. The estimated royalty value may
differ from the actual royalty value by as much as the estimated
amount of coal in the land differs from the actual amount. Excep-
tlonally the estimate may be larger than the actual value, but as a
rule, since the estimate must be made on only a part of the facts, it
will fall below the real value.

- FAIRNESS OF GOVERNMENT PRICES.

The prices now being placed on the government coal lands, as ex-
plained on pages 37—45, represent one-fifth of the computed royalty

value, an ultra-conservative estimate which in turn is based on a -

conservative estimate that only 1,000 tons per acre-foot of the coal
computed to be in the ground can be recovered. This estimate applies
only to lands containing but a single workable coal bed. For lands
containing more than one coal bed a reduction in price is made on
the additional beds. Thus, the price of the second bed may be only
one-eighth of its estimated royalty value; that of the third bed only
one twelfth; and the prices of all other beds may be estimated at
only one-sixteenth of the royalty value, to allow for the delay that
must usually ensue before the second, third, and other less valuable
beds are worked. In general the government price for lands contain-

ing several beds will average not far from one-tenth of the estlmated

royalty value,
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Moreover, this relation of the government prices to the estimated
royalty value is maintained only as to the high-grade, noncoking
bituminous coals; for coals of lower grade the minimum price is only
one-fortieth of the royalty value, as determined by the royalties now
charged for low-grade coals in the same general region. Royalties
in the West tend to remain uniform, regardless of the variety of the
coal @nthracites possibly excepted), but the government prices are
scaled down rapidly as the grade of the coal becomeés lower, partly to
encourage the mining of the lower-grade coals, partly because of their
lower calorific value and their greater tendency to break down on
weathering.

The private owner of coal lands must consider his ownership as an
investment, and the interest on that investment must be charged
against the value of the land. It is therefore an even thing to him
whether he sell the land at its present value as determined by the .
royalty or hold it and realize on the royalties when the coal is mined.
The rate of interest to be paid for carrying the land is assumed to be the
'same whether the interest is.paid by the purchaser or the lessor. In
the government prices the rate of interest computed has been liberal,
averaging as high as 7 per cent, with an average time of recovery of
the coal of ten years, equal to a total length of life of the mine of
twenty years. As the Government is paying only 3 per cent for
money, it is giving the purchaser the benefit of the difference. Still
more important, as the estimated royalty value is always based on
partial information, the purchaser always getting the benefit of the
doubt, the government price, plus interest at 3 per cent, may be only
a small fraction of the actual royalty value, the difference, less the cost
of collection and inspection, being the Government’s loss. The gov-
ernment estimates for the coal in some districts may be too high—
even so high as to overbalance the difference between the selling price
and the royalty value. An‘intimate knowledge of government valu-
ations placed on coal lands, however, convinces the writer that over-
valuations will be few. Their possible existence is only another
argument for the fairness of the lease system as contrasted with the
practice of selling the coal land. '

FACTORS AFFECTING THE SALE PRICE OF COAIL L.AND.

GENERAL NATURE OF THE FACTORS.

* Among the factors affecting the price of coal land are the character
and amount of the coal, competition, knowledge of coal content,
accessibility, cost of mining and marketing, demand, and artificial
and legal restrictions. Each of these factors in turn is composed of
many elements. Their effect on the price of coal lands varies greatly
with tlme, place, and circumstance, as may be seen by examining the
selling prices of coal lands at various times and places as recorded for
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example, in the mining journals. Thus the same company operating
over a wide territory may on the same day buy land equally rich in
coal for 50 cen*s an acre in one place and for $500 an acre in another.
Lands containing coals of the highest grade may have little or no
present market value if they are entirely inaccessible or if some
element of cost prohibits mining—such as the increase of cost due to
the absence of water. At some time in the future the lands may be
made accessible by the building of a railroad, or the element prohibit-
ing profitable mining may be overcome, when the lands at once
acquire full normal value as determined by the other factors. It may
be that the overcoming of the nullifying factors places no burden on
the land, as is the case when a railroad is built by disinterested parties.

It may be well to illustrate briefly the effect of some of these factors
on the present market price of coal.

QUALITY OR CHARACTER OF COAL.

Other things being equal, the sale price of coal should be directly
proportional to its quality and character. But in the first place,
quality and character differ along several lines and have different
values as the coal is applied to different uses, so that it is:not possible
to arrange all coals in a column in the order of their quality and char-
acter. And :n the second place, the cost of different coals is so nearly
equal that either a high-grade coal must sell at a large profit in order
that a low-grade coal may bring any profit, or, as is generally the case,
the high-grade coal must sell at only a reasonable 6r a small profit
and the low-grade coal must remam in the ground because it can not
be profitably sold.

Until recently it has been the general rule that all of the coals
entering a single market were treated as of one grade, or, for larger
- markets, as of four or five grades. Thus, all southern Illinois coals
in the Chicago market would be regarded as a single class and sold
at the same rate. But with the increasing use of the B. t. u. method
of selling coal—that is, the sale of coal at prices determined by the
number of British thermal units of heat it will yield—it has become
necessary to discriminate between coals procured from different mines
of the same company and between coal from different parts of the
same mine, and slight differences of quality may make differences in
demand and price. This mode of rating the value of coal naturally
affects the price of coal lands. Areas which produce coal that is up
to required standards are enhanced in value, and neighboring areas
which formerly competed with them on even terms, but whose coal
falls a little below that standard, are depressed in value. The increas-
ing discrimination of coal buyers will tend to increase thé difference
in price that is due to slight difference of quality. This discrimina-
tion will work to the advantage of the higher-grade coals and to the
disadvantage of the lower-grade coals, cutting down the sales and
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profits on the latter and making it necessary for operators on coals
of low grade to seek new markets or new uses, or to be satisfied with
smaller profits, or to stop mining.

When, in place of the slight differences between coals from neigh-
boring mines, the buyer considers the greater differences between
coals from different parts of the same field, or from different fields, or

-the difference in value between coals of entirely distinct classes, the
effect on prices will be still more marked if the competing coals have
to pay equal transportation charges. Fortunately, however, for the
lower-grade coals, they can frequently find a local market where the
advantage in the freight rates over the higher-grade coals allows
them to compete with profit. In this case the price of the land is not
affected by a difference in the quality of the coal, for the difference
is balanced by an opposite difference in transportatlon charges.

The differences in coal include not only differences in calorlﬁc value,
as measured in British thermal units, but differences in the amount of
impurities, in hardness, in liability to weathering, and in other
features. Every factor that affects the coal’s transportability or that
requires the use and handling of a larger amount of fuel, such as the
handling of waste, affects its price in the market and, unless offset by
some advantages, tends to lower the value of the land from which the
coal came.

The variations in the price of coal lands produced by slight differ-
ences in the character of the coal they contain are well illustrated
in the Pittsburg field of southwestern Pennsylvania. In a small
part of that field the coal from the Pittsburg bed will produce a
high-grade coke that is of great value in the metallurgy of iron.
Adjoining parts of the same bed, by reason of the presence in the
coal of 1 or 2 per cent more of sulphur or for other causes, will not
produce coke of so high grade. The land containing the coal that
will produce the high-grade coke may sell for $1,500 to $2,000 per
acre. Adjacent lands that contain coal which will not produce such
coke, though the coal is equally thick, may sell for only $50 to $150
per acre. A comparison of the selling prices of anthracite and
bituminous coal lands may show still greater differences.

Now, suppose that a cheap process be discovered for satisfactorily
- removing the sulphur of the sulphurous Pittsburg coal or of other-
wise rendering it capable of producing a high-grade coke; instantly the
value of the land containing such coal will increase, though not per-
haps to the former value of the land containing the regular coking
coal, for the increase in the supply would probably produce a slump
in the price of that coal.

In a district that is fully supplied with a high-grade coal a coal of
slightly lower grade may not find a market or may not be mined at a
profit, for the lower-grade coal will sell only at a lower rate, and if,

21698—Bull. 424—10—2
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as is often the case, it costs as much to mine the low-grade coal as the
other, the margin of profit may be too small to allow any cutting in
price. In such a district the lands containing coal of lower grade
have little or no market value.

The partial exhaustion of the hlgher—gra,de coal in the district,
however, or the increased cost of mining that coal, due to mining at a
greater depth or to other causes, may advance thé selling price of the .
high-grade coal in the market to a point at which it becomes possible
to mine the low-grade coal (which has remained untouched) with as
much profit as that obtained on the high-grade coal. Then land
containing this easily available low-grade coal becomes worth as
‘much as land containing the less accessible higher-grade coals.

QUANTITY OF COAL.

The quantity of coal underlying a tract of land may not affect the
selling price of the land so strikingly as the quality or character of the
coal. If, of two areas tested, one contains a coal bed averaging 4 feet
thick, and. the other a bed of similar coal 6 feet thick, in general the
latter land will not sell for one-half more than the former. This
discrimination is in part due to the fact that the thickness of any
coal bed is more or less variable from place to place, and experience
has shown that the average thickness found in mining is likely to
differ somewhat from the average determined by the most thorough
prospecting. Again, as much coal may be taken out of a 3-foot bed
by long-wall mlnlng as may be taken from a 4-foot or 5-foot bed by
other methods of mining.

For mining a thin coal bed (a bed less than 3 feet thick, say) miners
usually demand a higher rate of pay, the rate increasing as the
thickness of the coal decreases, and they refuse to mine at all any

bed below a certain thickness. On a thin bed, therefore, the
increased cost of mining may destroy all profit, so that coal below a
certain thickness can not be profitably mined, and if the whole bed
is of that thickness or less it is classed as not workable and the land
is considered valueless as coal land so far as that bed is concerned.

The term ‘““nonworkable on account of thinness” is, however, a
relative term, for a bed that is too thin to work to-day may with
changed condltlons be worked at a profit ten years or fifty years .
hence. Two concrete examples will illustrate this point:

1. The reputation of Clearfield coal was established on coal ob-
tained from the Moshannon bed, in Clearfield County, Pa. The coal
in-the mines in the sixties and seventies averaged over 5 feet thick.
The coal was so abundant that parts of the bed that were less than 5
- feet thick or that contained coal a little below the standard grade
were passed by as unminable. To-day a host of small mines are
recovering those passed-by pieces, and much of the new mining is
done in a split of the Moshannon bed that is only 2% feet thick.
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2. In 1897 the writer mapped large areas south of Brazil, Ind.,
which were dotted over with the dump heaps of old mines that had
worked out the Upper Block coal. The Lower Block coal in the same
areas had proved unworkable. In 1908 the same areas were dotted
with new slack piles, telling of the complete mining out of the Lower
Block coal. The changed conditions in eleven years had made it
possible to mine out the Lower Block with profit.

The same story can be repeated from a large number of the older
coal fields, and it is therefore evident that, within certain limits, coal
beds so thin that they can not be profitably mined to-day have a
prospective value, which may be roughly estimated at their value
when mined, less the cost of carrying to that time.

In the pioneer stages of buying coal lands, when the price is but a
few dollars an acre, little or no account may be taken of the quantity
of coal underlying a tract of land—that is, land contaiming two or
three workable beds will sell for the same price as land containing
only one bed. As a rule it is conjectural how much coal there may
be under these lands. As prospecting and development reveal more
and more the actual or probable quantity of coal under a tract of
land, and as prices approach more nearly actual market values, the
true volume of coal is more and more taken into account in deter- -
mining the value of the land. But in fields where mining has long
shown a general regularity in the thickness of a bed—such as the
Pittsburg bed or certain beds in the Illinois-Indiana field or in the
Canon City field of Colorado—the price of the land may vary from
place to place with variations in the thickness of the bed, the price
being estimated by the acre-foot of coal, or at so much per acre for
each foot of coal, by estimated thickness.

Where there are several beds on the same land it is the general
practice to work only one bed at a time, if one or more of the beds
are better-or thicker than the others. The unworked beds must then
be carried while better beds are being worked. If all of the beds are
" paid for at the same price, the carrying of these unworked beds im-
poses & burden on the bed that is worked. In order to avoid this
burden it is usual to put a low value on all but the best bed, the
deduction being greatest for the beds likely to be worked last.

Where the beds are of nearly equal workability it is not uncom-
mon to work two or three beds on the same tract at the same time,
as in the Appalachian coal field, where the beds outcrop at different
levels on hill slopes. A concrete example of this is seen in the
mines on Bennetts Fork, in the Middlesboro district of Kentucky,
where the beds worked are several hundred feet apart and separate
inclines are used for each level.2 In Indiana at many places shaft

a Prof. Paper U. S. Geol. Survey No. 49, 1906, PI. I, etc.
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mining is done on two or three beds on the same land at the same
time. Most of these beds are less than 100 feet apart (two of them
are only 30 feet apart), and separate shafts, or “twin shafts,” are
used to raise the coal from the different levels, or a shaft or slope is
driven to the lower bed and the coal of the upper bed is let down by
means of a drop shaft or an interbed slope. Two beds that dip may
be mined from a single opening by a rock crosscut driven from one
bed to the other, as in the Big Four mine, Huerfano County, Colo.,
where two beds, 4 and 7 feet, thick and 60 feet apart, are thus worked.

If two or more beds fairly close together are worked at the same
time, peculiar devices must be employed, such as that of leaving a
~ heavy block of coal in the lower bed under. the entries-in the upper
bed, so that the plan of giving a reduced value to the second, third,
and other beds, in order of workability, may well apply whether
the beds be worked successively or at the same time.

Where there is more than one bed, another factor must be con-
sidered—the effect of mining the thick lower bed on the mining
of overlying thinner beds later. If the beds are mined successively,
from the top downward, little difficulty is encountered, ‘except from
the accumulation of water in the old workings of the mine above;
but where the first bed to be worked is not the uppermost bed, the
settling of the roof may disturb the lay of the beds above and pos-
sibly render some of them unworkable. It is obvious that the
effect on the overlying coal will vary with the thickness of the
underlying bed, the distance between the beds, the character of the
intermediate rocks, and the method of mining. '

- In the Clearfield district of Pennsylvania the Moshannon bed, a

5-foot bed, is overlain at about 35 feet by the ‘‘Cap” bed, 3 to 4 feet
thick, The intervening rocks are mainly shales and sandstones n
varying proportion. Mr. Cameron, superintendent of the Berwin-
White mines in that district, reports that recent attempts to mine
the ““Cap” bed in the area where the Moshannon bed had been mined
had found the upper bed but little disturbed, or not at all, certainly
not enough to interfere seriously with its mining. On the other
hand, Mr. Dayvis, of the Evanston land office, states that, to his per-
sonal knowledge, the mining out of a 12-foot bed disturbed the rocks
to a point 250 feet above the bed, solid rock being found only at that
height. A similar disturbance of the roof, produced by the destruc-
tion of underlying coal beds, is seen in the areas of burned-out coal
that are so abundant throughout the West. In general, it would seem
safe to assume that the working out of a lower bed will not seriously
disturb a bed that lies at a distance above it equal to more than twenty
times its thickness. In many places coal beds one-half that distance
‘above a mined bed will not be seriously broken up.
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The value of the thick beds of the West, ranging from 50 to 80
feet, is still problematic. Beds up to 15 feet thick are successfully
worked. Robert Forrester states that it should be possible to get
80 to 90 per cent of the coal from a 14-foot bed. From beds above
that thickness the percentage of recovery with present mining practice
is likely to fall rapidly with increase in the thickness of the beds until,
with beds from 30 to 80 feet thick, the recovery may drop down to
25 per cent, or the bed prove to be unworkable by present methods.
Numerous attempts to work beds over 30 feet thick have had to be
abandoned. In some of the western mines on thick coal—as in the
Colorado Fuel and Iron Company’s mine.at Newcastle—it has been
impossible to keep out fire. On the other hand, in the anthracite
region of Pennsylvania and in European countries thick coals are
successfully mined, the method being to mine out a part of the coal,
fill in the area excavated so as to support the roof, then mine out the
rest of the coal. In its details the method varies greatly, but the
general principle involved is the same. Where the strata are more or
less inclined, dirt or slack may be flushed in as in the anthracite field.
It has been suggested ¢ that in some places the workings could be
properly planned and the flushing done through unlined bore holes,
such as are used for oil wells.

In a mine in Scotland, where the conditions are peculiar, a 30-foot

‘bed can be completely mined out.® The coal is underlain by a very

soft clay, and as fast as the bottom 5 feet of the bed are mined the
clay rises and fills the space vacated, making a new floor on which
another 5 feet can be taken, and so on until the whole bed has been
recovered.

Nevertneless, the fact remains that while there can be no doubt
as to the workability of the beds of the Western States, with a high
percentage of recovery from most of them, they can not be so worked
to-day with financial success in competition with other coals. Where
it is necessary to fix the price on a thick bed for immediate sale and
mining, the writer would suggest that it be considered as a multiple
bed; that is, that the first 15 feet of it be considered as a first bed,
carrying full value; that the next 15 feet be tonsidered a second bed
and valued accordmgly, that the thlrd 15 feet be considered a third
bed, etc.

COMPETITION.

That competition affects the value of coal land is obvious. The
term ‘‘competition’’ as here used means not only competition
between mines, but competition between transportation companies
and buying and selling agencies. Without competition the coal
may be worth as high as $1 a ton in the ground, and royalties as high

e Parker, E. W. (oral communication). bForrester, Robe-t (oral communication.)
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as $1 a ton are being paid in the West under those conditions. With-

out competition the difference between the selling price at the mine

and the cost of production in some places in the West is over $1.

Obviously were such conditions to continue in any large area until

the beds had been completely worked out the land would have a

value of over $1,000 per acre foot, less the cost of carrying it. In

one area in Utah the difference between the cost of mining and the

selling price was $1.15. In another it was estimated to be $1.25.

Suppose the future profit of mining at the first place be reduced to

$1 a ton. The coal being mined is 22 feet thick, of which 14 feet

are obtained, a recovery equal, at the conservative estimate of 1,000

tons per acre-foot, to an output of 14,000 tons per acre, selling for

$14,000 more than the cost of mining. The land was originally

purchased from the Government at $20 an acre. It has therefore

yielded an income (aside from the interest on $20) of $13,980. Sup-

pose that an acre of such land were purchased January 1, 1910, and

mined out within a year. It is evident that $13,000 an acre might

be paid for it and yet the investment might yield 15 per cent, Of

course such conditions are rare and uncertain of continuance. The
example given, however, shows that where competition is lacking or

is controlled an acre of land just ahead of an active mine will yield

a good return on a seemingly abnormally high purchase price. It
is usually 1mposs1ble to purchase a tract so small that it will not take
several years to mine it out, and the interest and taxes on the land

for the average number of years the coal is carried, together with the

uncertainty that present conditions will continue, tend to reduce an

apparently safe purchase price 50 to 75 per cent or more.

The preceding example may be looked at in another way. The
lessor is actually receiving a royalty of 75 cents a ton, the other 40
cents being the profit of the operator. If such a tract of land,
under lease at such a royalty, be mined out in twenty years and
yield 14,000 tons per acre, what would it be worth to the owner at
the beginning of the twenty years at a price that will yield 10 per
cent interest on the investment, compounded annually, with taxes
at 1 per cent of the purchase value? If X equals the purchase prlce,
then—

14,000 X $0.75
1(1.16* + 20 X 0.01)
Interest is computed for the average time the coal is carried, or ten
years. This gives $3,684 as the purchase price that the lessor might
pay and get 10 per cent on his investment, if only the items of inter-
est and taxes be considered. :

Were the royalty only 10 cents a ton, as doubtless it would be if
competition were open, the same land, in the same time, would
yield the lessor 10 per cent on an investment or purchase price of

X = = $3,684.
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$491 per acre, if the purchase covered only this one bed. Actually
there are three beds under the land. These .two prices, however,
show clearly the possible difference in value in the West between
land in one place where there is competition and in another where
there is none. This land was purchased from the Government for
$20 an acre.

In the Middle West or Mississippi Valley fields, Where the great
development of coal-carrying railroads and the policy of making low
ton-mile rates for long hauls has resulted in excessive competition,
royalties have been forced still lower (from 2 cents to 5 cents a ton),
and correspondingly lower prices have been paid for the coal land.
George S. Rice ¢ cites lands in Illinois containing two workable beds, 6

feet and 8 feet thick, which sold for $10 an acre. If only 50 per cent.

of the coal can be mined these beds should yield 13,000 tons, or, at $10
an acre, one-thirteenth of a cent a ton. The coal 1s practically given
away. This condition is exceptional even in Illinois, and applies only
to lands not now accessible to railroads. Mr. Rice says that lands in
the Wilmington long-wall district sell for $50 an acre on an average, for
a bed a little under 3 feet thick, or about 1 cent a ton; in other places
in Illinois the land sells for as much as $100 an acre.

As aresult of the keen competltlon in the East, Mr. Parker ¢ 1eports
that ‘‘there were few districts in which the margin between the cost

of putting the coal onto the railroad cars and the price at which it -

was sold was as much as 10 cents a ton. In many States it is con-
siderably less than 10 cents a ton. * * *7

“Competition” is often a relative term. A town may be near a
small local coal field and a long distance from the nearest large com-
peting field. Thus it' may happen that although the town has good
railroad connections with the distant coal fields and receives from
them an abundance of coals, yet the freight rates may be so high
that mines in the neighborhood may be able to pay seemingly exorbi-

tant royalty as well as high rates for hauling, etc., and still be able to -

compete. Under such conditions, even though there is competition,
it may not seriously affect mines that have the advantage of nearness,
and the near-lying coal lands become valuable. For example, the

value of coal lands near Colorado Springs, according to the county-

assessments, is more than three times the value that would be fixed
by the Geological Survey under the regulations.

EKNOWLEDGE OF COAL CONTENT.

A knowledge of the coal content of any land is obviously a large
factor in determining the value of that land if the quantity and quality
of the coal count at all. Land on which no coal is known to outcrop

e Bimonthly Bull. Am. Inst. Min. Eng., November 1908, p. 1128.
b Idem, November, 1909, p. 1015.
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or which is not even certainly known to be in a coal field will have a
minimum value as coal land. The coal rights of certain large tracts
have been purchased for 50 cents an acre on the possibility that they
might contain coal, as, for example, in the Elkhorn field of Kentucky,
now one of the most valuable fields in the United States. Some such
purchases are in the nature of a speculation—‘‘a gamble”’—neither
party to the transaction knowing whether there is coal under the land
ornot. In other purchases the buyer, from his knowledge of geology
or by casually tracing exposed strata from some neighboring region
where coal can be seen or is being worked, is able to assume with some
confidence that coal is present in the land. In the heart of the
Appalachian coal field there are thousands of acres that show hardly
an outcrop of coal on account of the heavy growth of timber and vege-
tation. Mr. E. V. D’Invilliers describes® an area of 'nearly 200,000
acres in West Virginia as ‘‘a coal field without outcrop’ prior to devel-
opment. Some of the first purchases of this field were made for $5°
an acre. Later purchases were for $12, and as prospecting developed
the presence of rich beds of coal prices rose accordingly.

In another tract of 78,000 acres in the same State only one open-
ing had been made on the coal. In the Block coal field of Indiana
the important coal beds occur in small basins, separated by large
areas bearing only thin coal beds. The coals are near the surface,
but outcrop at few places because they are hidden by a mantle of
glacial drift. This drift has also filled up and obscured the old pre-
glacial valleys that mayhave cut out the coal. Here, evidently, no
land is purchased as coal land before every 10 acres of it has been
drilled, unless it be purchased as a pure speculation and at a price
that will involve little loss if the land proves to be barren of coal.

On the other hand, many areas in the ‘‘bituminous” field of
Indiana have been drilled so thoroughly and deeply and the coals
run so regularly that it is possible to estimate the future recoverable
tonnage within a few per cent. Such land should have a value
equal to the royalty value less the cost of carrying the land to the
time of mining and a slight margin for accidents and other contin-
gencies. In Pennsylvania and other States, both East and West,
many areas have been prospected so thoroughly that their coal con-
tent can be computed within 5 or 10 per cent. The value of such
land may be estimated as closely as the price of a town lot. Evi-
dently the owner of such a tract will not sell it for less than he thinks
it worth, unless he is compelled to sell by financial or other stress.

It is under conditions of very thorough knowledge that the Pitts-
burg coal bed sells for $70 to $400 (as reported) per acre-foot, the
price varying according to the accessibility of the coal to lines of
- transportation, etc. Mr. W. Weston, superintendent of the land and

a West Virginia Geol. Survey, vol. 2, p. 631.
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industrial department of the Moffat road in Colorado, when asked
what coal lands along his road were worth, replied that they were
worth what they would bring in royalties. ,

Between the two extremes—one in which practically nothing is
known of the coal content of the land and the other in which the coal
content is known with great accuracy—Ilie the great bulk of the coal
lands of the United States, though the areas about which nothing or
little is known are now becoming very limited, for every year large
‘districts are transferred from the unknown to the known side of the
ledger. But considerable areas of partially known coal fields still
remain—fields that have not been studied by a geologist, or that
have been studied only in a reconnaissance way. In nearly all of
these fields the area underlain by at least one workable bed is accu-
rately known, but. in some fields the work done has not yet given
complete knowledge of all of the beds, and in these the price of land
is much lower than it will be when the full coal content has been
determined. In all of these fields, other things being equal and the
buyer and seller having equal knowledge of the coal, the land will
sell not for the value of the coal it does contain, but for the value of
the coal it is known to contain. If it contains three beds and only
one of them has been discovered, obviously the other two will not be
included in computations of the value of the land. So, too, if there
are only a few openings on the coal and, even though some of these
show the coal to be of workable thickness, if it is not known whether
they are on the same bed or whether the coal between the openings is
likely to be workable, the buyer, in determining the maximum price
he can pay, will figure on the smallest possible amount of coal the
land may contain, as indicated by the facts known. In valuing lands
whose coal content is only partly known, it is difficult to weigh justly
the evidence available and to draw therefrom general conclusions that
will be of undoubted value. If dependence be placed entirely upon
available facts of local application only the most conservative esti-
mate will be safe. "Where, however, a broad knowledge of the same
beds or of the same group of beds in other or adjacent areas is at
hand, or where there is wide knowledge of the results of development
under somewhat similar conditions elsewhere, it may be possible to
draw general conclusions that warrant the assumption that the land
contains much more coal than it would otherwise appear to contain.

Thus, on an undeveloped tract of land there may be only two
- openings on the coal, several miles apart, each showing workable coal.
- If this be the extent of the available knowledge, it may be thought
safe to assume that only a few acres of workable coal exists around
each of the two prospect openings. If, however, it may be inferred
from the stratigraphy that the two openings are on the same bed,
and if, by means of openings a few miles farther north, the coal can
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be traced with great regularity for 50 miles northward, and the
same way in other directions, the geologist may-be justified in assum-
ing that the bed maintains a workable thickness under the whole
tract, and the land may be valued accordingly, some allowance being
made for uncertainty. Again, if it is known that the bed just con-
sidered is usually underlain or overlain by other regular workable
beds, even if these other beds have not yet been discovered on' the
land in question, such knowledge would justify the conclusion that
these other beds are probably present, a conclusion that would in- °
crease the estimated value of the land, though with a great allowance
for uncertainty. :

If any or all of the beds are inclined to be pockety or irregular,
the allowance for uncertainty must be correspondingly large. Where
they are so irregular or pockety that a large percentage or most of
the land in developed areas is barren, the unprospected areas must
be rated as noncoal land until the presence and the thickness of the
coal has been actually demonstrated.

Another condition that renders difficult the valuing of coal land is-
common in the West, where knowledge of the coal beds is derived |
entirely from exposures along an outcrop that extends in a more or
less nearly straight line. How should the lands back from the out-
crop be valued? In the East and parts of the West the mountains
are thoroughly dissected and the crop line of a coal bed is of zigzag
form—that is, it follows in and out of one ravine or valley after
another, zigzagging back and forth in every direction. In such a
region it is usually possible to get sections in different directions at
right anglesto each other and to observe any tendency toward.thin-
ning in any direction. But in parts of the West where the topography

is young and simple and the country is little dissected it happens in
many places that the outcrop extends, say, north and south, and
there is little or nothing to show whether the coal holds its thickness
back from the line of outcrop in an east or west direction. Under
these circumstances experience has seemed to justify the assumption
that the coal will run as far back from the crop at any one point as
from that point to the nearest place along the crop where the coal
becomes unworkable. Thus if a given coal has a continuously work-
able section for 10 miles along the face of an escarpment it is assumed
that at the middle of such an outcrop the coal may extend back from
the crop for 5 mile: and for correspondingly less distances as the two
- ends of the workable outcrop are approached, so that the area
assumed to be workable is roughly a semicircle with a radius of 5
miles. Reduction for uncertainty should increase in going back
from the crop.

In general it may be stated that the valuing of coal lands ahead of
actual mining must always be based on partial knowledge, but that
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partial knowledge must be expanded or projected to cover the whole
area to be valued. It is in this expansion that the personal judg-
ment and experience of the valuer enters. First, the partial knowl-
edge on hand must be so arranged as to show, if possible, how many.
beds of coal, or at least how. many groups of coals there are, how regu-
lar each bed is, and how many beds underlie each acre, and at what
depth. The number of beds is determined by comparing sections
across all of the beds, taken at different places, and, wherever possible,
tying individual beds together by actually tracing them or their
horizon from point to point. Often these sections must be correlated
by tracing from point to point some rock other than coal. In the
West many coal horizons can be traced by a line or band of red clinker
and reddened shale, caused by burning on the outcrop. The regu-
larity of the individual beds is determined by comparing the sections
on each bed over the whole field, also by comparing lines of sections in
selected directions, in the hope that it may be possible to determine
. apparent thickening or thinning in some direction. By platting, both
horizontally and vertically, all the dips noted in the field the struc-
ture of the field may be determined very accurately and the depth of
each coal bed may be computed.

In areas where data are abundant and show that the coal beds are
fairly regular it may be possible to assume the thickness, quality,
and depth of coal with a large degree of probability, and to fix values
accordingly. Where data are meager or where the coals appear to
be thin and irregular the element of uncertainty becomes corre-
spondingly large, and the appraised value of the land will be rapidly
decreased away from the points of known workable coal unless addi-
tional data on the same coal-bearing rocks in other districts show
_ that the few facts known in the district or tract under consideration
fit in with the broad knowledge possessed. In a small detached field
little or no.coal may be exposed, but from knowledge gained in neigh-
boring fields where the same rocks are known to carry several work-
able coals, it must be assumed that the same coals occur in the small
field, unless  direct evidence to the contrary exists, though, because
of lack of direct confirmatory evidence the price of the land in the
small field must be reduced for uncertainty.

ACCESSIBILITY.

Accessibility is a most important controlling factor in the value of
coal land. One of the largest single items in the cost of coal to the
consumer is the expense of transportation from the mine to the point
of consumption. This is seldom less than 50 cents a ton, and may
be $6 or $8 or more a ton, as in many places in the West. Indeed,
there are to-day large areas of coal, in both the East and the West, from
which the present cost of transportation to the nearest commercial
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market would be more than $8 a ton. Unless such a field can find
or develop a local market it has only a prospective value until trans-
portation facilities can be provided. ‘

For a body of coal land that lies off the line of a railroad the pros--
pective operator usually builds the necessary spur from the railroad
to his own property. Ultimately the cost of building this spur does
not impose a burden on the coal, as it is borne by the railroad com-
pany and paid from freight charges, but it may form an additional
initial expense that may entirely prohibit mining unless the operator
controls an extensive tract and has large capital to start with. For
some such spurs the railroad companies supply the rails and the
operators furnish the grade and ties.

Leaving out of account for the moment other elements that render
coal inaccessible, the question arises—the cost of railroad spurs
(except interest thereon) not ultimately standing against the coal— -
Should distance from the railroad lower the value of coal land?

In ordinary commercial practice every increase in the distance of
coal land from a railroad or other line of transportation serves to
decrease the value of the land, mainly because of interest charges to
be carried through the uncertain time until the coal can be devel-
oped. Other things being equal, lands close to a railroad will be
developed first, those farther back later—how much later is uncer-

" tain—those still farther back still later. Lands on a railroad may be

opened up within ten years; lands farther from the road may have to

walt another ten years, and so on. As a sum at 7 per cent interest,

compounded annually, will double itself in ten years, every ten

years that the land is likely to remain undeveloped cuts its value -
in two. Strictly speaking, lands back from a railroad are not ‘‘on

the market” for development although they may be the object of

speculation.

As heretofore indicated, the law fixes the minimum selling price
of coal lands which lie within 15 miles of a railroad at twice as
much as lands lying beyond the 15-mile limit. Under the terms of -
the law the minimum price of lands that formerly lay more than
15 miles from a railroad is automatically doubled by the construc-
tion of a railroad that brings them within the 15-mile limit. If it
be assumed that 15 miles is the limit to which a private operator
can afford to build a switch, or over which he can afford to haul
his coal by wagon for loading on a train, it is evident that, com-
mercially considered, coal lands beyond the 15-mile limit are inac-
cessible and have no real present value as such, though they may
have a prospective value.
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