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SENATE OF THE UNITED STATES,
February 18, 1909.

Resolved, That the special message from the President of the United
States, transmitting a report of the National Conservation Commission,
with accompanying papers and illustrations, be printed in full as a docu-
ment, taking number 676 of the present Congress, the number of the
document containing the special message of the President transmitting
this report.
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SPECIAL MESSAGE OF THE PRESIDENT

TRANSMITTING THE

REPORT OF THE NATIONAL
- CONSERVATION COMMISSION

To the Senate and House of Representatives:
I transmit herewith a report of the National Conservation Com-
mission, together with the accompanying papers. This report, which
is the outgrowth of the conference of governors last May, was unani-
mously approved by the recent joint conference held in this city
between the National Conservation Commission and governors of
States, state conservation commissions, and conservation committees
of great organizations of citizens. It is therefore in a peculiar sense
representative of the whole nation and all its parts.
ith the statements and conclusions of this report I heartily con-
cur,Jand I commend it to the thoughtful consideration both of the
Congress and of our people generally. It is one of the most funda-
mentally important documents ever laid before the American people.
It contains the first inventory of its natural resources ever made b
any nation. In condensed form it presents a statement of our avail-
able capital in material resources, which are the means of progress,
and calls attention to the essential conditions upon which the per-
petuity, safety, and welfare of this nation now rest and must always
continue to rest. It deserves, and should have, the widest possible
distribution among the people.
The facts set forth in this report constitute an imperative call to
action. The situation they disclose demands that we, neglecting
for a time, if need be, smaller and less vital questions, shall concen-
trate an effective part of our attention upon the great material
foundations of national existence, progress, and prosperity.
This first inventory of natural resources prepared by the National
Conservation Commission is undoubtedly but the beginning of a
‘series which will be indispensable for dealing intelfigently with
‘what we have. It supplies as close an approximation to the actual
‘facts as it was possible to prepare with the knowledge and time avail-
able. The progress of our knowledge of this country will contin-
rually lead to more accurate information .and better use of the sources
of national strength. But we can not defer action until complete
accuracy in the estimates can be reached, because before that time
many of our resources will be practically gone. It is not necessary

hat this inventory should be exact in every minute detail. It is

72539—S. Doc. 676, 60-2——1



2 REPORT OF NATIONAL CONSERVATION COMMISSION.

essential that it should correctly describe the general situation; and
that the present inventory does. As it stands it is an irrefutable
proof that the conservation of our resources is the fundamental ques-
tion before this nation, and that our first and greatest task is to set
our house in order and begin to live within our means.

The first of all considerations is the permanent welfare of our
people; and true moral welfare, the highest form of welfare, can not
permanently exist save on a firm and lasting foundation of material
well-being. In this respect our situation 1s far from satisfactory.
After every possible allowance has been made, and when every hope-
ful indication has beeen given its full weigixt, the facts still give
reason for grave concern. It would be unworthy of our history and
our intelligence, and disastrous to our future, to shut our eyes to
these facts or attempt to laugh them out of court. The people
should and will rightly demand that the great fundamental ques-
tions shall be given attention by their representatives. I do not
advise hasty or ill-considered action on disputed points, but I do
urge, where the facts are known, where the public interest is clear,
that neither indifference and inertia, nor adverse private interests,
shall be allowed to stand in the way of the public good.

The great basic facts are already well known. %Ve know that our
pogulation is now adding about one-fifth to its numbers in ten years,
and that by the middle of the present century perhaps one hundred
and fifty million Americans, and by its end very many millions
more, must be fed and clothed from the products of our soil. With
the steady growth in population and the still more rapid increase in
consumption, our people will hereafter make greater and not less
demands per capita upon all the natural resources for their liveli-
hood, comfort, and convenience.- It is high time to realize that our
responsibility to the coming millions is like that of parents to their
children, and that in wasting our resources we are wronging our
descendants.

We know now that our rivers can and should be made to serve our
eople effectively in transportation, but that the vast expenditures
or our waterways have not resulted in maintaining, much less in

promoting, inland navigation. Therefore, let us take immediate
steps to ascertain the reasons and to prepare and adopt a compre-
hensive plan for inland-waterway navigation that will result in
giving the people the benefits for which theﬁ have paid but which
they have not yet received. We know now that our forests are fast
disappearing, that less than one-fifth of them are being conserved,
and that no good purpose can be met by failing to provide the
relatively sma%l sums needed for the protection, use, and improve-
ment of all forests still owned by the Government, and to enact
laws to check the wasteful destruction of the forests in private hands.
There are differences of opinion as to many public questions; but -
the American people stand nearly as a unit for waterway develop-
ment and for forest protection.

We know now that our mineral resources once exhausted are gone
forever, and that the needless waste of them costs us hundreds of {
human lives and nearly $300,000,000 a year. Therefore, let us under- ,
take without delay the investigations necessary before our people |
will be in position, through state action or otherwise, to put an end
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to this huge loss and waste, and conserve both our mineral resources
and the lives of the men who take them from the earth.

I desire to make grateful acknowledgment to the men, both in and
out of the government service, who have prepared the first inventory
of our natural resources. They have made it possible for this nation
to take a great step forward. Their work is helping us to see that the
greatest questions before us are not partisan questions, but questions
upon which men of all parties and.all shades of opinion may be
united for the common good. Among such questions, on the material
side, the conservation of natural resources stands first. It is the bot-
tom round of the ladder on our upward progress toward a condition
in which the nation as a whole, and its citizens as individuals, will
set national efficiency and the public welfare before personal profit.

The policy of conservation 1s perhaps the most typical example of
the general policies which this Government has made peculiarly its
own during the opening years of the present century. The function
of our Government is to insure to all its citizens, now and hereafter,
their rights to life, liberty, and the pursuit of happiness. If we of
this generation destroy the resources from which our children would
otherwise derive their livelihood, we reduce the capacity of our land
to support a population, and so either degrade the standard of livin
or deprive the coming generations of their right to life on this conti-
nent. If we allow great industrial organizations to exercise unregu-
lated control of the means of production and the necessaries of life,
we deprive the Americans of to-day and of the future of industrial
liberty, a right no less precious and vital than political freedom. In-
dustrial liberty was a fruit of political liberty, and in turn has become
one of its chief supports, and exactly as we stand for political
democracy so we must stand for industrial democracy.

The rights to life and liberty are fundamental, zmdy like other fun-
damenta% necessities, when once acquired, they are little dwelt upon.
The right to the pursuit of happiness is the right whose presence
or absence is most likely to be felt in daily life. In whatever it has
accomplished, or faile(f, to accomplish, the administration which is
just drawing to a close has at least seen clearly the fundamental need
of freedom of opportunity for every citizen. We have realized that
the right of every man to live his own life, provide for his family,
and endeavor, according to his abilities, to secure for himself and for
them a fair share of the good things of existence, should be subject

to one limitation and to no other. The freedom of the individual
should be limited only by the present and future rights, interests,
and needs of the other individuals who make up the community.
‘We should do all in our power to develop and protect individual
liberty, individual initiative, but subject always to the need of pre-

sserving and promoting the general good. When necessary, the pri-
vate right must yield, under due process of law and with proper

:compensation, to the welfare of the commonwealth. The man who
serves the community greatly should be greatly rewarded by the

{ommunity; as there is great inequality of service, so there must be
‘orreat inequality of reward; but no man and no set of men should
»e allowed to play the game of competition with loaded dice.

A1l this is simply good common sense. The underlying principle
£ conservation has been described as the application of common

ense to common problems for the common good. If the description
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is correct, then conservation is the great fundamental basis for
national efficiency. In this stage of the world’s history, to be fear-
less, to be just, and to be efficient are the three t requirements
of national life. National efficiency is the result of natural resources
well handled, of freedom of opportunity for every man, and of the
inherent capacity, trained ability, knowledge, and will, collectively
and individually, to use that opportunity. !

This administration has achieved some things; it has sought, but
has not been able, to achieve others; it has doubtless made mistakes;
but all it has done or attempted has been in the single, consistent
effort to secure and enlarge the rights and opportunities of the men
and women of the United States. We are trying to conserve what
is good in our social system, and we are striving toward this end
when we endeavor to 3:) away with what is bad. Success may be
made too hard for some if 1t is made too easy for others. The
rewards of common industry and thrift may be too small if the
rewards for other, and on the whole less valuable, qualities, are
made too large, and especially if the rewards for qualities which are
really, from the public standpoint, undesirable are permitted to
become too large. Our aim is so far as possible to provide such
conditions that there shall be equality of opportunity where there is
equality of energy, fidelity, and intelligence; when there is a reason-
able equality of opportunity the distribution of rewards will take
care of itself.

The unchecked existence of monopoly is incompatible with equality
of opportunity. The reason for the exercise of government control
over great monopolies is to equalize opportunity.( We are fighting
against privile e‘.j It was made unlawful for corporations to con-
tribute money for’election expenses in order to abridge the power of
special privilege at the polls. Railroad-rate control 1s an attempt to
secure an equality of opportunity for all men affected by rail trans-
portation ; and that means all of us. The great anthracite coal strike
was settled, and the pressing danger of a coal famine averted, because
we recognized that the control of a public necessity involves a duty
to the people, and that public intervention in the affairs of a public-
service corporation is neither to be resented as usurpation nor per-
mitted as a privilege by the corporations, but on the contrary to be
accepted as a duty and exercised as a right b{ the Government in
the interest of all the people. The efficiency of the army and the navy
has been increased so that our people may follow in peace the great )
work of making this country a better place for Americans to live in,’
and our navy was sent round the world for the same ultimate pur-
pose. All the acts taken by the Government during the last seven
years, and all the policies now being pursued by the Government,
fit in as parts of a consistent whole. )

Our public-land policy has for its aim the use of the public land,
so that it will promote local development by the settlement of home:
makers; the policy we champion is to serve all the %zople legiti-v{
mately and openly, instead of permitting the lands to be converted
illegitimately and under cover, to the private benefit of a few. Oy
forest policy was established so that we might use the public forest:.
for the permanent public good, instead of merely for temporary .
private gain. The reclamation act, under which the desert parts of
the pub%ic domain are converted to higher uses for the genera|

\
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beneiﬁt,dwas passed so that more Americans might have homes on
the land.

These policies were enacted into law and have justified their en-
actment. Others have failed, so far, to reach the point of action.
Among such is the attempt to secure public control of the open
range, and thus to convert its benefits to the use of the small man,
who is the home maker, instead of allowing it to be controlled by a
few great cattle and sheep owners. .

The enactment of a pure-food law was a recognition of the fact
that the public welfare outweighs the right to private gain, and that
no man may poison the people for his private profit. The em-
ployers’ liability bill recognized the controlling fact that while the
employer usually has at stake no more than his profit, the stake of
the employee is a living for himself and his family.

We are building the Panama Canal; and this means that we are
engaged in the giant engineering feat of all time. We are striving
to add in all ways to the habitability and beauty of our country.
We are striving to hold in the public hands the remaining supply of
unappropriated coal, for the protection and benefit of all the people.
We have taken the first steps toward the conservation of our natural
resources, and the betterment of country life, and the improvement
of our waterways. We stand for the right of every child to a child-
hood free from grinding toil, and to an education; for the civic
resgonsibility and decency of every citizen; for prudent foresight in
public matters, and for fair play in every relation of our national
and economic life. In international matters we apply a system of
dii)lomacy which puts the obligations of international morality on
a level with those that govern the actions of an honest gentleman
in dealing with his fellow-men. Within our own border we stand
for truth and honesty in public and in private life, and war sternly
against wrongdoers of every grade. All these efforts are in-
tegral parts of the same attempt, the attempt to enthrone justice
and righteousness, to secure freedom of opportunity to all of our
citizens, now and hereafter, and to set the ultimate interest of all
of us above the temporary interest of any individual, class, or group.

The nation, its government, and its resources exist, first of all, for
the American citizen, whatever his creed, race, or birthplace, whether
he be rich or poor, educated or ignorant, provided onlg that he is a
good citizen, recognizing his obligations to the nation for the rights
and opportunities which he owes to the nation. .

The obligations, and not the rights, of citizenship increase in pro-
portion to the increase of a man’s wealth or power. The time is
coming when a man will be judged, not by what he has succeeded in
§ettin for himself from the common store, but by how well he has

one his duty as a citizen, and by what the ordinary citizen has
gained in freedom of opportunity because of his service for the com-
mon good. The highest value we know is that of the individual
citizen, and the highest justice is to give him fair play in the effort to

: realize the best there is in him.

The tasks this nation has to do are great tasks. They can only be
done at all by our citizens acting together, and they can be done best
of all by the direct and simple application of homely common sense.
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The application of common sense to common problems for the com-
mon , under the guidance of the principles upon which this
republic was based, and by virtue of which it exists, spells perpetuity
for the nation, civil and industrial liberty for its citizens, and freedom
of opglortunity in the pursuit of ha;{)piness for the plain American,
for whom this nation was founded, by whom it was preserved, and
through whom alone it can be perpetuated. Upon tll‘l)iS platform—
larger than party differences, higher than class prejudice, broader
than any question of profit and loss—there is room for every Ameri-
can who realizes that the common good stands first.

The National Conservation Commission wisely confined its report to
the statement of facts and principles, leaving the Executive to recom-
mend the specific steps to which these facts and principles inevi-
tably lead. Accordingly, I call your attention to some of the larger
features of the situation disclosed by the report, and to the action
thereby clearly demanded for the general good.

WATERS.
The report says:

Within recent months it has been recognized and demanded by the people,
through- many thousand delegates from all States assembled in convention in
different sections of the country, that the waterways should and must be
improved promptly and effectively as a means of maintaining national pros-
perity.

The first requisite for waterway improvement is the control of the waters in

such manner as to reduce floods and regulate the regimen of the navigable

rivers. The second requisite is development of terminals and counections in
such manner as to regulate commerce. -

Accordingly, I urge that the broad plan for the development of
our waterways recommended by the Inland Waterways Commis-
sion be put in effect without delay. It provides for a comprehen-
sive system of waterway improvement extending to all the uses of
the waters and benefits to be derived from their control, including
navigation, the development of power, the extension of irrigation,
the grainage of swamp and overflow lands, the prevention of soil
wash, and the purification of streams for water supply. It proposes
to carry out the work by coordinating agencies in the federal depart-
ments through the medium of an administrative commission or
board, acting in cooperation with the States and other organizations
and individual citizens.

The work of waterway development should be undertaken with-
out delay. Meritorious projects in known conformity with the gen-

eral outlines of any comprehensive plan should proceed at once.
The cost of the whole work should be met by direct appropriation
if possible, but if necessary by the issue of bonds in small denomi~1
nations. -

It is especially important that the development of water power
should be guarded with the utmost care both by the National Gov-
ernment and by the States in order to protect the people against the !
upgrowth of monopoly and to insure to them a fair share in the
benefits which will follow the development of this great asset which ;
belongs to the people and should be controlled by them. i

.
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FORESTS,

I urge that provision be made for both protection and more rapid
development of the national forests. Otherwise, either the increas-
ing use of these forests by the people must be checked or their pro-
tection against fire must ﬁe dangerously weakened. If we compare
the actual fire damage on similar areas on private and national forest
lands during the past year, the government fire patrol saved com-
mercial timber worth as much as the total cost of caring for all
national forests at the present rate for about ten years.

I especially commend to the Congress the facts presented by the
commission as to the relation between forests and stream flow 1n its
bearing upon the importance of the forest lands in national owner-
ship. gWithout an understanding of this intimate relation the con-
servation of both these natural resources must largely fail.

The time has fully arrived for recognizing in the law the respon-
sibility to the community, the State, and the nation which rests upon
the private owners of private lands. The ownership of forest land
is a public trust. The man who would so handle his forest as to
cause erosion and to injure stream flow must be not only educated,
but he must be controlled.

The report of the National Conservation Commission says:

Forests in private ownership can not be conserved unless they are protected
from fire. We need good fire laws, well enforced. Fire control is impossible
without an adequate force of men whose sole duty is fire patrol during the
dangerous season.

I hold as first among the tasks before the States and the nation in
their respective shares in forest conservation the organization of
efficient fire patrols and the enactment of good fire laws on the part
of the States.

The report says further:

Present tax laws prevent reforestation of cut-over land and the perpetuation
of existing forests by use. An annual tax upon the land itself, exclusive of
the timber, and a tax upon the timber when cut is well adapted to actual con-
ditions of forest investment and is practicable and certain. It is far better that
forest land should pay a moderate tax permanently than that it should pay
an excessive revenue temporarily and then cease to yield at all.

Second only in importance to good fire laws well enforced is the
enactment of tax laws which will permit the perpetuation of exist-
ing forests by use.

LANDS.

With our increasing population the time is not far distant when
the problem of supplying our people with food will become gressing.
The possible additions to our ara%le area are not great, and it will
become necessary to obtain much larger crops from the land, as is
now done in more densely settled countries. To do this, we need
better farm practice and better strains of wheat, corn, and other

~ crop plants, with a reduction in losses from soil erosion and from
¢, insects, animals, and other enemies of agriculture. The United States
¢ . Department of Agriculture is doing excellent work in these direc-
L./ tions, and it should be liberally supported.

The remaining public lands should be classified and the arable
l1ands disposed of to home makers. In their interest the timber and
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stone act and the commutation clause of the homestead act should
be repealed, and the desert-land law should be modified in accordance
with the recommendations of the Public Lands Commission.

The use of the public grazing lands should be regulated in such
wal{s as to improve and conserve their value.

ights to the surface of the public land should be separated from

rights to forests upon it and to minerals beneath it, and these should
be subject to separate disposal.

The coal, oil, gas, and phosphate rights still remaining with the
Government should be witﬂdrawn from entry and leased under con-
ditions favorable for economic development. '

MINERALS.

The accompanying reports show that the consumption of nearly all
of our mineral products is increasing more rapidly than our popula-
tion.{ Our mineral waste is about one-sixth of our product, or nearly
$1,000,000 for each working day in the year. The loss of structural
materials through fire is about another million a day. The loss of
life in the mines is appalling. The larger part of these losses of life
and property can be avoided.

Our mineral resources are Iimited in quantity and can not be in-
creased or reproduced. With the rapidly increasing rate of consump-
tion the supply will be exhausted while yet the nation is in its in-
fancy unless better methods are devised or substitutes are found.
Further investigation is urgently needed in order to improve methods
and to develop and apply substitutes.

It is of the utmost importance that a bureau of mines be estab-
lished in accordance with the pending bill to reduce the loss of life in
mines and the waste of mineral resources and to investigate the
methods and substitutes for prolonging the duration of our mineral
supplies. Both the need and the public demand for such a bureau are
rapidly becoming more urgent. Iit should cooperate with the States
in supplying data to serve as a basis for state mine regulations. The
establishment of this bureau will mean merely the transfer from
other bureaus of work which it is agreed should be transferred and
slightly enlarged and reorganized for these purposes.

CONCLUSIONS.

The joint conference already mentioned adopted two resolutions to
which I call your special attention. The first was intended to pro-
mote cooperation between the States and the nation upon all ofp the
great questions here discussed. It is as follows:

Resolved, That a joint committee be appointed by the chairman, to consist of
six members of state conservation commissions and three members of the
National Conservation Commission, whose duty it shall be to prepare and pre-
sent to the state and national commissions, and through them to the governors
and the President, a plan for united action by all organizations concerned with
the conservation of natural resources.

(On motion of Governor Noel, of Mississippi, the chairman and secretary of '
the conference were added to and constituted a part of this committee.) ‘

The second resolution of the joint conference to which I refer calls:
upon the Congress to provide the means for such cooperation. The ™
principle of the community of interest among all our people in i
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the great natural resources runs through the report of the National
Conservation Commission and the proceedings of the joint confer-
ence. These resources, which form the common basis of our wel-
fare, can be wisely developed, rightly used, and prudently conserved
only by the common action of all the people, acting through their
representatives in State and nation. Hence the fundamental neces-
sity for cooperation. Without it we shall accomplish but little, and
that little badly. The resolution follows:

We also especially urge on the Congress of the United States the high desira-
bility of maintaining a national commission on the conservation of the resources
of the country, empowered to cooperate with state commissions to the end that
every sovereign commonwealth and every section of the country may attain the
high degree of prosperity and the sureness of perpetuity naturally arising in
the abundant resources and the vigor, intelligence, and patriotism of our people.

In this recommendation I most heartily concur, and I urge that
an appropriation of at least $50,000 be made to cover the expenses
of the National Conservation Commission for necessary rent, assist-
ance, and traveling expenses. This is a very small sum. I know
of no other way in which the appropriation of so small a sum would
result in so large a benefit to the whole nation.

< Tue Wuite House, January 22, 1909.

THEODORE ROOSEVELT. ) .






(LETTER OF THE CHAIRMAN OF THE NATIONAL
CONSERVATION COMMISSION '

TRANSMITTING THE

REPORT TO THE PRESIDENT >

NatioNaL CoNservaTiON COMMISSION,
Washington, January 11, 1909.

Sir: Herewith I have the honor to place in your hands the report
of the National Conservation Commission, created by you June 8,
1908, to inquire into and advise you as to the condition of our natural
resources, and to cooperate with other bodies created for similar pur-
poses by the States.

The executive committee designated in your letter creating the com-
mission organized on June 19 and outlined a plan for making an in-
ventory of the natural resources of the United States. On July 1
work was undertaken, accordingly, with the cooperation of the
bureaus of the federal departments, authorities of the different
States, and representative bodies of the national industries. The re-
sults of this cooperative work are herewith submitted as appendixes
of the commission’s report.

The mass of material which constitutes the inventory has been sum-
marized under the direction of the secretaries of the respective sec-
tions of the commission so as to assemble the most salient points of
the inventory. At the first general meeting of the commission, on
December 1, 1908, the summaries of the four sections of the commis-
sion were presented and were supplemented by personal statements
of the experts in the several bureaus in the executive departments who
had immediate charge of the inventory along their special lines of
work. After the discussion of the summaries and statements the
commission united in the report which is herewith submitted.

In view of the peculiarly valuable contributions and services ren-
dered by the experts of the several departments, the commission at its
closing session unanimously adopted the following resolutions:

Whereas the commission, in the discharge of the duties committed to it, has
been greatly aided by the patient labors and the ability and zeal of its secre-

tary and the secretary of each of its four sections, and of the experts in tl,]g
government service who lent their assistance in the collection of statistical an
other data necessary to the elucidation and proper understanding of the sub-
ects dealt with, and to the preparation of its report: Therefore

Resolved, That the commission hereby makes cordial acknowledgment of its
bligation to the gentlemen referred to and tenders them its thanks.

Resolved further, That the secretary of the commission be directed to transmit
o each of those who prepared papers and who appeared before the commission

copy of these resolutions,

“‘I
» i
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In addition, I desire to call your special attention to the spirit and
devotion of the gentlemen without whose services the making of the
national inventory would have been impossible. Through their great
interest in the task intrusted by you to the commission and to them, a

reat part of their work in connection with the inventory was per-

ormes outside the official hours. Furthermore, the material which
they have prepared presents valuable information in connection with
the work of the several executive departments which otherwise
would not have been collected at this time. The assembling of this
vast amount of material is largely due to Mr. Henry Gannett, whom
you desitgnated for this work, and to whose expert knowledge and
power of generalization the commission owes more than it can repay.

In its cooperation “ with other bodies created for similar purposes
by the States,” the National Conservation Commission has had most
valuable assistance. Within the first month after the creation of the
commission, the governors of 5 States had appointed conservation
commissions, and an equal number of organizations of national scope
had named conservation committees. At the time of the recent joint
conservation conference 33 States and Territories had formed conser-
vation commissions. The number has now increased to 36, with in-
dications that nearly all of the remaining States will soon take
similar action. The number of national organizations which have
appointed conservation committees is 41.

The report herewith submitted was unanimously approved by the
joint conservation conference. Further action was taken by the con-
ference in authorizing a joint committee on cooperation, to be com-
posed of six members of state conservation commissions and three
members of the National Conservation Commission with its chair-
man and secretary. This committee is to devise ways and means for
effective cooperation between all forces working for the conservation
of natural resources. By this action the conservation movement en-
ters the field of definite constructive work, for which its labors in
ascertaining the country’s present status and future outlook were
simply ‘Preparatory.

ery respectfully, Girrorp PincaoT,
Chairman.,
The PresiDENT,
The White House.

A
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The duty of man to man, on which the integrity of nations must
rest, is no higher than the duty of each generation to the next; and
the obligation of the nation to each actual citizen is no more sacred
than the obligation to the citizen to be, who, in turn, must bear the
nation’s duties and responsibilities.

In this country, blessed with natural resources in unsurpassed pro-
fusion, the sense of responsibility to the future has been slow to
awaken. Beginning without appreciation of the measure or the value
of natural resources other than Il)imd with water for commercial uses,
our forefathers pushed into the wilderness and, through a spirit of
enterprise which is the glory of the nation, developed other great
resources. Forests were cleared away as obstacles to the use of the
land; iron and coal were discovered and developed, though for years
their presence added nothing to the price of the land; and through
the use of native woods and metals and fuels, manufacturing grew
beyond all precedent, and the country became a power among the
nations of the world.

Gradually the timber growing on the ground and the iron and coal
within the ground came to have a market value and were bought and
sold as sources of wealth. Meanwhile, vast holdings of these resources

_were acquired by those of greater foresight than their neighbors
before it was generally realized that they possessed value in them-
selves; and in this way large interests, assuming monopolistic pro-
portions, grew up, with greater enrichment to their holders than the
world had seen before, and with the motive of immediate profit, with
no concern for the future or thought of the permanent benefit of
country and people, a wasteful and profligate use of the resources
began and has continued.

he waters, at first recognized only as aids to commerce in supply-
ing transportation routes, were largely neglected. In time this neg-
lect began to be noticed, and along with it the destruction and
approaching exhaustion of the forests. This, in turn, directed atten-
tion to the rapid depletion of the coal and iron deposits and the
misuse of the land. :

The public conscience became awakened. Seeing the increased
value and noting the destructive consumption and waste of the
natural resources, men began to realize that the permanent welfare
of lghe country as well as the prosperity of their offspring were at
stake.

The newly awakened sense of duty found expression in a call by
the President upon the governors of the States to meet him in con-
ference, and in the declaration of this conference at its sessions in

13
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the White House in May, 1908. The action of the conference led to
the appointment of the National Conservation Commission, with
authority to collect information and cooperate with similar com-
missions appointed by the States in the great work of conserving the
natural resources of the country.

In the growth of the country and gradual development of the
natural resources there have been three noteworthy stages. The first
stage was that of individual enterprise for personal and family bene-
fit. Tt led to the conquest of the wilderness.

The next stage was that of collective enterprise, either for the
benefit of communities or for the profit of individuals forming the
communities. It led to the development of cities and States, and too
. often to the growth of great monopolies.

The third stage is the one we are now entering. Within it the
enterprise is collective and largely cooperative, and should be directed
toward the larger benefit of communities, States, and the people
generally.

In the first stage the resources received little thought. In the
second they were wastefully used. In the stage which we are enter-
ing wise and beneficial uses are essential, and the checking of waste
is absolutely demanded.

Although the natural resources are interrelated they are unlike,
and each class requires distinct treatment. The land is a fixed
quantity which can not be materially increased, though its produc-
tivity and availability for the uses of man may be greatly augmented ;
the forests are variable in quantity and may be destroyegl?)y fire,
waste, and improvident use, or protected and improved in such way
as to meet human necessities. Together the lands and the forests
are improvable resources.

The minerals are limited in quantity and can not be increased or
improved by anything which man may do. They are expendable
resources.

The fresh waters are limited in quantity, though the supply is per-
manent. They form a naturally renewable resource which man may
do nothing to increase, but may do much in the way of conservation
and better utilization.

The treatment applied to each class should be adapted to its own
fullest development and best utilization and to those of the other
classes of resources.

The wastes which most urgently require checking vary widely in
character and amount. The most reprehensible waste is that of de-
struction, as in forest fires, uncontrolled flow of gas and oil, soil
wash, and abandonment of coal in the mines. This is attributable
for the most part, to ignorance, indifference, or false notions of
economy, to rectify which is the business of the people collectively.

Nearly as reprehensible is the waste arising from misuse, as in the
consumption of fuel in furnaces and engines of low efficiency, the
loss of water in floods, the employment of ill-adapted structural
materials, the growing of ill-chosen crops, and the perpetuation of
inferior stocks of plants and animals, all of which may be remedied.

Reprehensible in less degree is the waste arising from nonuse.
Since the utilizatjon of any one resource is necessarily progressive
and dependent on social and industrial conditions and the concurrent
developmrent of other resources, nonuse is sometimes unavoidable.

i
\
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It becomes reprehensible when it affects the common welfare and
entails future injury. Then, it should be rectified in the general
interest. '

For the prevention of waste the most effective means will be found
in the increase and diffusion of knowledge, from which is sure to
result an aroused public sentiment demanding prevention. The
- people have the matter in tlieir own hands. They may prevent or
limit the destruction of resources and restrain misuse through the
enactment and enforcement of agpropriate state and federal laws.

At every stage in the growth of our country, strong men grew
stronger through the exercise of nation building, and their intelli-
gence and patriotism grew with their strength. The spirit and vigor
of our people are the chief glory of the republic. Yet even as we
have neglected our natural resources, so have we been thoughtless of
life and health. Too long have we overlooked that grandest of our
resources, human life. Natural resources are of no avail without men
and women to develop them, and only a strong and sound citizenship
can make a nation permanently great. We can not too soon enter
on the duty of conserving our chief source of strength by the pre-
vention of disease and the prolongation of life.

Wastes reduced and resources saved are the first but not the last
object of conservation. The material resources have an additional
value when their preservation adds to the beauty and habitability of
the land. Ours is a pleasant land in which to dwell. To increase
its beauty and augment its fitness can not but multiply our pleasure
in it and strengthen the bonds of our attachment.

In the conservation of all the resources of the country the interest
of the present and all future generations is concerned, and in this
great work—involving the welfare of the citizen, the family, the com-
munity, the state, and the nation—our dual system of government
state and federal, should be brought into harmonious cooperation and
collaboration.

MINERALS.

The mineral production of the United States for 1907 exceeded
$2,000,000,000, and contributed 65 per cent of the total freight traffic
of the country. The waste in the extraction and treatment of min-
eral products during the same year was equivalent to more than
$300,000,000. :

The production for 1907 included 895,000,000 tons of bituminous
and 85,000,000 tons of anthracite coal, 166,000,000 barrels of petro-
leum, 52,000,000 tons of iron ore, 2,500,000 tons of Fhosphate rock,
and 869,000,000 pounds of copper. The values of other mineral
products during the same year included clay products, $162,000,000;
stone, $71,000,000; éement, $56,000,000; natural gas, $53,000,000;

old, $90,000,000; silver, $37,000,000; lead, $39,000,000, and zinc,
526,000,000.
%T’he available and easily accessible supplies of coal in the United
States aggregate approximately 1,400,000,000,000 tons. ! At the pres-
ent increasing rate of production this supply will be so depleted as to
approach exhaustion before the middle OF gxe next century.

The known supply of high-grade iron ores in the United States
approximates 4,788,150,000 tons, which at the present increasing
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rate of consumption can not be expected to last beyond the middle of
the present century. In addition to this, there are assumed to be
75,116,070,000 tons of lower grade iron ores Avhich are not available
for use under existing conditions.

The supply of stone, clay, cement, lime, sand, and salt is ample,
while the stock of the precious metals and of copper, lead, zinc,
sulphur, asphalt, graphite, quicksilver, mica, and the rare metals
can not well be estimated, but is clearly exhaustible within one to
three centuries unless unexpected deposits be found.

The known supply \of petroleum is estimated at 15,000,000,000 to
20,000,000,000 barrels,) distributed through six separate fields having
an aggregate area of 8,900 square miles. The production is rapidly
increasing, while the wastes and the loss through misuse are enor-
mous. The supply can not be expected to last beyond the middle of
the present century.

The known natural-gas fields aggregate an area of 9,000 square miles,
distributed through 22 States. Of the total yield from these fields
during 1907, 400,000,000,000 cubic feet, valued at $62,000,000, were
utilized, while an equal quantity was allowed to escape into the air.

( The daily waste of natural gas—the most perfect known fuel—is
over 1,000,000,000 cubic feet, or enough nfo supply every city in the
United States of over 100,000 populatio

Phosphate rock, used for fertilizer, represents the slow accumula-
tion of organic matter during past ages. In most countries it is
scrupulously preserved; in this country it is extensively exported,
and arfely for this reason its production is increasing rapidly. The
original supply can not long withstand the increasing demand.

The consumption of nearly all our mineral products is increasing
far more rapidly than our population. In many cases the waste 1s
increasing more rapidly than the number of our people. In 1776
but a few dozen pounds of iron were in use by the average family;
now our annual consumption of high-grade ore is over 1,200 pounds
per capita. In 1812 no coal was used; now the consumption is over
5 tons and the waste nearly 3 tons per capita.

While the production of coal is increasing enormously, the waste
and loss in mining are diminishing. At the beginning of our mineral
development the coal abandoned in the mine was two or three times

" the amount taken out and used. Now the mine waste averages little
more than half the amount saved. The chief waste is in imperfect
combustion in farnaces and fire boxes. Steam engines utilize on the
average about 8 per cent of the thermal energy of the coal. Internal-
combustion engines utilize less than 20 per cent, and in electric
lighting far less than 1 per cent of the thermal energy is rendered
availab%e.

" With increasing industries new mineral resources become available
from time to time. Some lignites and other low-grade coals are
readily gasified and, through the development of internal-combustion
engines may be made to check the consumption of high-grade coals.

%leat is gecoming important; it is estimated that 14,000,000,000
tons are available in the United States. Its value is enhanced because
of distribution through States generally remote from the fields of
coal, oil, and natural gas.

The uses of all our mineral resources are interdependent. This is
especially true of coal and iron, of which neither can be produced or
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used without aid from the other, and in the production or reduction
of all other minerals both coal and iron are employed. The same
standard minerals are necessary to the development of power, of
wh(ilch the use is increasing more rapidly than that of any other com-
modity.

The building operations of the country now aggregate about
$1,000,000,000 per year. The direct and indirect losses from fire in the
United States during 1907 approximated $450,000,000, or one-half the
cost of construction. Of this loss four-fifths, or an average of
$1,000,000 per day, could be prevented, as shown by comparison with
the standards of construction and fire losses in the larger European
countries.

So far as the ores are taken from the mines and reduced to metals,
these resources are capitalized; but after thus being changed to a
more valuable form they should be so used as to reduce to a minimum
the loss by rust, electrolytic action, and other wastes.

There is urgent need for greater safety to the miner. The loss of
life through mine accidents is appalling, and preventive measures
can not be taken too soon. v

The National Government should exercise such control of the min-
eral fuels and phosphate rocks now in its possession as to check waste
and prolong our supply.

While the distribution and quantity of most of our important min-
eral substances are known in a general way, there is imperative need
for further surveys and investigations and for researches concerning
the less-known minerals.

LANDS.

( The total land area of continental United States is 1,920,000,000
acres. Of this but little more than two-fifths is in farms, and less
than one-half of the farm area is improved and made a source of crop
production. We have nearly 6,000,000 farms; they average 146 acres
each. The value of the farms is nearly one-fourth the wealth of the
United States. ) There are more than 300,000,000 acres of public graz-
ing land. ( The number of persons engaged in agricultural pursuits
js more than 10,000,000.

We grow one-fifth of ‘the world’s wheat crop, three-fifths of its
cotton crop, and four-fifths of its corn crop./ We plant nearly 50,000,
000 acres of wheat annually, with an average yield of about 14
bushels per acre; 100,000,000 acres of corn, yielding an average of
25 bushels per acre; and 30,000,000 acres of cotton, yielding about
12,000,000 bales.

We had on January 1, 1908, 71,000,000 cattle, worth $1,250,000,000;
54,000,000 sheep, worth $211,000,000; and 56,000,000 swine, worth
$339,000,000. The census of 1900 showed $137,000,000 worth of
poultry in this country, which produced in 1899, 293,000,000 dozen
eggs. :
g'%Shere has been a slight increase in the average yield of our great
staple farm products, but neither the increase in acreage nor the
yield per acre has kept pace with our increase in population. Within
a century we shall probably have to feed three times as many people
as now; and the main bulk of our food supply must be grown on
our own soil. :

72539—S. Doc. 676, 60-2——2
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The area of cultivated land may possibly be doubled. In addition
to the land awaiting the plow, 75,000,000 acres of swamp land can be
reclaimed, 40,000,000 acres of desert land irrigated, and millions of
acres of brush and wooded land cleared. Qur population will in-
crease continuously, but there is a definite limit to the increase of
our cultivated acreage. Hence we must greatly increase the {ield per
acre. The average yield of wheat in the United States is less than
14 bushels per acre, in Germany 28 bushels, and in England 32
bushels. e get 30 bushels of oats per acre, England nearly 45,
and Germany more than 47. Our soils are fertile, but our mode of
farming neither conserves the soil nor secures full crop returns. Soil
fertility need not be diminished, but may be increased. The large
yields now obtained from farms in Europe which have been cultivated
for a thousand years prove this conclusively. Proper management
will double our average yield per acre. The United States can grow
the farm products needed by a population more than three times
as great as our country now contains. .

The greatest unnecessary loss of our soil is preventable erosion.
Second only to this is the waste, nonuse, and misuse of fertilizer
derived from animals and men.

The losses to farm products due to injurious mammals is estimated
at $180,000,000 annually; the loss through plant diseases reaches
several hundred million dollars; and the loss through insects is reck-
oned at $659,000,000. The damage by birds is balanced by their
beneficent work in destroying noxious insects. Losses due to the
elements are large, but no estimate has been made of them. Losses
to live stock from these causes are diminishing because of protection
and feeding during winter. The annual losses from disease among
domestic animals are: Horses, 1.8 per cent; cattle, 2 per cent; sheep,
2.2 per cent, and swine, 5.1 per cent. Most of these farm losses are
preventable.

There is a tendency toward consolidation of farm lands. The esti-
mated area of abandoned farms is 16,000 square miles, or about 3
per cent of the improved land. The causes of abandonment differ
1in different parts of the country. Where most prevalent, it is caused
principally by erosion and exhaustion of the soil.

The product of the fisheries of the United States has an annual
value of $57,000,000. Fish culture is carried on by the nation and
the States on an enormous scale. Most of the.more important food
species are propagated, and several species are maintained in that
way. Fish from forest waters furnish $21,000,000 worth of food
yearly, a supply dependent on the preservation of the forests.

Our wild game and fur-bearing animals have been largely ex-
terminated. To prevent their complete extinction the States and the
United States have taken in hand their protection, and their numbers
are now increasing. Forest game yields over $10,000,000 worth of
food each year.

With game birds the story is much the same—wanton destruction
until the number has been greatly reduced, followed in recent years
by wise protection, which in some cases allows the remnant to survive
and even to increase.

Each citizen of the United States owns an equal undivided interest
in about 387,000,000 acres of public lands, exclusive of Alaska and
the insular possessions. Besides this there are about 235,000,000
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acres of national forests, national parks, and other lands devoted to
public use.

Good business sense demands that a definite land policy be formu-
lated. The National Conservation Commission believes that the fol-
lowing will serve as a basis therefor:

1. I%ve part of the public lands should be devoted to the use
which will best subserve the interests of the whole people.

2. The classification of all public lands is necessary for their ad-
ministration in the interests of the people.

3. The timber, the minerals, and the surface of the public lands
should be disposed of separately.

4. Public lands more valuable for conserving water supply, timber,
and natural beauties or wonders than for agriculture should be held
for the use of the people from all except mineral entry.

5. Title to the surface of the remaining nonmineral public lands
should be granted only to actual home makers.

6. Pending the transfer of title to the remaining public lands they
should be administered by the Government and their use should be
allowed in a way to prevent or control waste and monopoly.

The present public-land laws as a whole do not subserve the best
interests of the nation. They should be modified so far as may be re-
qui;'ed to bring them into conformity with the foregoing outline of
policy.

FORESTS.

Next to our need of food and water comes our need of timber.

Our industries which subsist wholly or mainly upon wood pay the
wages of more than 1,500,000 men and women.

orests not only grow timber, but they hold the soil and they con-
serve the streams. They abate the wind and- give protection from
excessive heat and cold. Woodlands make for the fiber, health, and

Bpiness of the citizen and the nation.

ur forests now cover 550,000,000 acres, or about one-fourth of the

nited States. The original forests covered not less than 850,000,000
acres.

Forests publicly owned contain one-fifth of all our standing timber.
Forests privately owned contain four-fifths of the standing timber.
The timber privately owned is not only four times that publicly
owned, but is generally more valuable. ‘

Forestry is now practiced on 70 per cent of the forests publicly
owned and on less than 1 per cent oiP the forests privately owned, or
on only 18 per cent of the total area of forests.

The yearly growth of wood in our forests does not average more
than 12 cubic %eret per acre. This gives a total yearly growth of less
than 7,000,000,000 cubic feet.

We have 200,000,000 acres of mature forests, in which yearly
growth is balanced by decay; 250,000,000 acres Eartly cut over or
burned over, but restocking naturally with enough young growth to

roduce a merchantable crop, and 100,000,000 acres cut over and
gurned over, upon which young growth is lacking or too scanty to
make merchantable timber.

We take from our forests yearly, including waste in logging and in
manufacture, 23,000000,000 cubic feet of wood. We use each year
100,000,000 cords of firewood; 40,000,000,000 feet of lumber; more
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than 1,000,000,000 posts, poles, and fence rails; 118,000,000 hewn ties;
1,500,000,000 staves; over 133,000,000 sets of heading; nearly 500,-
000,000 barrel hoops; 3,000,000 cords of native pulp wood; 165,000,-
000 <i111bic feet of round mine timbers, and 1,250,000 cords of wood for
istillation.

(?Since 1870 forest fires have destroyed a yearly average of 50 lives
and $50,000,000 worth of timber. Not less than 50,000,000 acres of
forest is burned over yearly. /The young growth destroyed by fire is
worth far more than the merchantable timber burned.

One-fourth of the standing timber is lost in logging. The boxing
of long-leaf pine for turpentine has destroyed on -glftﬁ of the forests
workes. The loss in the mill is from one-third to two-thirds of the
timber sawed. The loss of mill product in seasoning and fitting for
use is from one-seventh to one-fourth.

Of each 1,000 feet which stood in the forest, an average of only
320 feet of lumber is used.

We take from our forests each year, not counting the loss by fire,
three and a half times their yearly growth. We take 40 cubic feet
per acre for each 12 cubic feet grown; we take 260 cubic feet per
capita, while Germany uses 37 and France 25 cubic feet.

e tax our forests under the general property tax, a method aban-
doned long ago by every other great nation. Present tax laws pre-
vent reforestation of cut-over land and the perpetuation of existing
forests by use.

Great damage is done to standing timber by injurious forest insects.
Much of this amafe can be prevented at small expense.

To protect our farms from wind and to reforest land best suited
for forest growth will require tree planting on an area larger than
Pennsylvania, Ohio, and West Virginia combined. Lands so far suc-
cessfully planted make a total area smaller than Rhode Island; and
year by year, through careless cuttinﬁ and fires, we lower the capacity
o}f existing forests to produce their like again, or else totally destroy
them. :

In spite of substitutes we shall always-need much wood. So far
our use of it has steadily increased. The condition of the world’s
supply of timber makes us already dependent upon what we produce.

e send out of our country one and a half times as much timber as
we bring in. Except for finishing woods, relatively small in amount,
we must grow our own supply or go without. Until we pay for our
lumber what it costs to grow it, as well as what it costs to log and
saw, the price will continue to rise. .

The preservation by use, under the methods of practical forestry,
of all public forest lands, either in state or federal ownership, 1s
essential to the permanent public welfare. In many forest States
the acquirement of additional forest lands as state forests is neces-
sary to the best interests of the States themselves.

The conservation of our mountain forests, as in the Appalachian
system, is a national necessity. These forests are required to aid in
the regulation of streams used for navigation and other purposes.
The conservation of these forests is impracticable through private
enterprise alone, by any State alone, or by the Federal Government
alone. Effective and immediate cooperation between these three
agencies is essential. Federal ownership of limited protective areas
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upon important watersheds, effective state fire patrol, and the co-
operation of private forest owners are all require«i).

The true remedy for unwise tax laws lies not in laxity in their
a,?plication nor in special exemptions, but in a change in the method
of taxation. An annual tax upon the land itself, exclusive of the
value of the timber, and a tax upon the timber when cut, is well
adapted to actual conditions of- forest investment, and is practicable
and certain. It is far better that forest land should pay a moderate
tax permanently than that it should pay an excessive revenue tem-
porarily and then cease to pay at all.

Forests in private ownership can not be conserved unless they are
protected from fire. We need good fire laws, well enforced. Fire
control is impossible without an adequate force of men whose sole
duty is fire patrol during the dangerous season.

The conservative use of the forest and of timber by American
citizens will not be general until they learn how to practice forestry.
Through a vigorous national campaign in education, forestry has
taken root in the great body of American citizenship. The basis
already exists upon which to build a structure of forest conservation
which will endure. This needs the definite commitment of state
governments and the Federal Government to their inherent duty
of teaching the people how to care for their forests. The final re-
sponsibility, both for investigative work in forestry and for making
its results known, rests upon the States and upon the nation.

By reasonable thrift, we can produce a constant timber supply
beyond our present need, and with it conserve the usefulness of our
streams for irrigation, water supply, navigation, and power.

Under right management our forests will yield over four times as
much as now. We can reduce waste in the woods and in the mill at
least one-third, with present as well as future profit. We can per-

etuate the naval-stores industry. Preservative treatment will reduce

y one-fifth the (ﬁmntity of timber used in the water or in the ground.
We can practically stop forest fires at a cost yearly of one-fifth the
value of the merchantable timber burned.

We shall suffer for timber to meet our needs until our forests have
had time to grow again. But if we act vigorously and at once we
shall escape permanent timber scarcity.

WATERS.

The sole source of our fresh water is rainfall, including snow.
From this source all running, standing, and ground waters are
derived. The habitability of the country depends on these waters.
Our mean annual rainfall is about 30 inches; the quantity about
215,000,000,000,000 cubic feet per year, equivalent to ten Mississippi
rivers.

Of the total rainfall, over half is evaporated; about a third flows
into the sea; the remaining sixth is either consumed or absorbed.
These portions are sometimes called, respectively, the fly-off, the
run-off, and the cut-off. They are partly interchangeable. About a
third of the run-off, or a tenth of the entire rainfall, passes through
the Mississippi. The run-off is increasing with deforestation and
cultivation.

Of the 70,000,000,000,000 cubic feet annually flowing into the sea,
less than 1 per cent is retained and utilized for municipal and com-
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munity supply; less than 2 per cent (or some 10 per cent of that in
the arid and semiarid regions) is used for irrigation; perhaps 5 per
cent is used for navigntion, and less than 5 per cent for power.

For municipal and community water supply there are protected
catchment areas aggregating over 1,000,000 acres, and over $250,-
000,000 are invested in waterworks, with nearly as much more in the
appurtenant catchment areas and other lands. The population so
supplied approaches 10,000,000, and the annual consumption is about
87,500,000,000 cubic feet. The better managed systems protect the
catchment areas by forests and grass; the water is controlled and the
storm product used, but there 1s large waste after the water enters
the mains.

For irrigation it is estimated that there are $200,000,000 invested
in dams, ditches, reservoirs, and other works for the partial control
of the waters, and that 1,500,000,000,000 cubic feet are annually
diverted to irrigable lands, aggregatin some 20,000 square miles,
Except in some cases through forestry, few catchment areas are con-
trolled, and few reservoirs are large enough to hold the storm waters.
The waste in the public and private projects exceeds 60 per cent.
while no more than 25 per cent of the water actually available for
irrigation of the arid lands is restrained and diverted.

ere are in continental United States 287 streams navigated for
an aggregate of 26,226 miles, and as much more navigable if im-
proved. There are also 45 canals, aggregating 2,189 miles, besides
numerous abandoned canals. Except through forestry in recent
years, together with a few reservoirs and canal locks and movable
dams, there has been little effort to control headwaters or catchment
areas in the interests of navigation, and none of our rivers are navi-
gated to more than a small fraction even of their effective low-water
capacity.
he zvater power now in use is 5,250,000 horsepower; the amount
running over government dams and not used is about 1,400,000 horse-
power; the amount reasonably available equals or exceeds the entire
mechanical power now in use, or enough to operate every mill, drive
every s indll;, propel every train and boat, and light every city, town
and village in the country. While the utilization of water powes
ranks among our most recent and most rapid industrial developments
little effort has been made to control catchment areas or storm water
in any large way for power, though most plants effect local contro
through reservoirs and other works. Nearly all the freshet and floo
water runs to waste, and the low waters which limit the efficiency o
power plants are increasing in frequency and duration with the ir
creasing flood run-off.

The practical utility of streams for both navigation and power
measured by the effective low-water stage. The volume carried whe
the streams rise above this stage is largely wasted and often do
serious damage. The direct yearly damage by floods since 1900 h:
increased steadily from $45,000,000 to over $238,000,000. The ind
rect loss through depreciation of property is great, while a large 1¢
arises in im e(ﬁd traffic through navigation and terminal transfers.

The freshets are attended by destructive soil erosion. The s
matter annually carried into lower rivers and harbors or into the s
is computed at 783,000,000 tons. Soil wash reduces by 10 or 20 }:
cent the productivity of upland farms and increases channel cutti:
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! water just when needed and withholding it when not required.
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and bar building in the rivers. The annual loss to the farms alone
is fully $500,000,000, and large losses follow the fouling of the waters
and the diminished navigability of the streams.

Through imperfect control og, the running waters lowlands are tem-
porarily or permanently flooded. It is estimated that there are in
mainland United States about 75,000,000 acres of overflow and swamp.
lands requiring drainage; that by systematic operation these can be
drained at moderate expense, and that they would then be worth two
or three times the present value and cost of drainage, and would fur-
nish homes for 10,000,000 people.

It is estimated that the quantity of fresh water stored in lakes and
ponds (including the American portion of the Great Lakes) is about
600,000,000,000,000 cubic feet, equivalent to three years’ rainfall or
eight years’ run-off. Some 6,000,000 of our people draw their water
supplly from lakes.

A large part of that half of the annual rainfall not evaporated
lodges temporarily in the soil and earth. It is estimated that the
ground water to the depth of 100 feet averages 164 per cent of the
earth volume, or over 1,400,000,000,000,000 cubic feet, equivalent to
seven years’ rainfall or twenty years’ run-off. This subsurface reser-
voir is the essential basis of agriculture and other industries and is
the chief natural resource of the country. It sustains forests and all
other crops and supplies the perennial springs and streams and wells
used by four-fifths of our population and nearly all our domestic
animals. Its quantity is diminished by the increased run-off due to
deforestation and injudicious farming. Although the volume of the
available ground water is subject to control by suitable treatment
of the surface, little effort has been made to retain or increase it, and
it is probable that fully 10 per cent of this rich resource has been
wasted since settlement began. The water of the strata below 100
feet supplies artesian and deep wells, large springs, and thermal and
mineral waters. It can be controlled only through the subsurface
reservoir.

Of the 35,000,000,000,000 cubic feet of cut-off, the chief share is
utilized by natural ;irocesses or by agriculture and related industries.
On an average the plant tissue of annual growths is three-fourths and
of perennial growths three-eighths water; of human and stock food
over 80 per cent is water, and in animal tissue the ratio is about the
same; and since water is the medium for organic circulation, the
plants and animals of the country yearly require an amount many
times exceeding their aggregate volume. Even in the more humid
sections of the country the productivity of the soil and the possible
human population would be materially increased by a greater rain-
fall, leaving a larger margin for organic and other chemical uses.
Except through agriculture and forestry little general effort is made
to control the annual cut-off, although some farmers in arid reFions

y

ing
Water is like other resources in that its quantity is limited. It
differs from such mineral resources as coal and iron, which once

used are ﬁone forever, in that the supply is perpetual; and it differs
resources as soils and forests, which are capable of re-

though like all other resources it can be better utilized.
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It is now recognized by statesmen and experts that navigation is
interdependent with other uses of the streams; that each stream is
essentially a unit from its source to the sea; and that the benefits
of a comprehensive system of waterway improvement will extend
to all the people in the several sections and States of the country.

It is also recognized, through the unanimous declaration of the
governors of the States and Territories adopted in conference with
the leading jurists and statesmen and experts of the country, that
in the use ofJ the natural resources the independent States are inter-
dependent, and bound together by ties of mutual benefits, respon-
sibilities, and duties.

It has recently been declared by a majority of our leading states-
men that it is an imperative duty to enter upon a systematic improve-
ment, on a large and comprehensive plan, just to all portions of the
country, of the waterways and harbors and Great Lakes, whose natural
adaptability to the increasing traflic of the land is one of the greatest
gifts of a benign Providence; while the minority indorsed the move-
ment for control of the waterways still more specifically and in
equally emphatic terms.

Within recent months it has been recognized and demanded by the
people, through many thousand delegates from all States assembled
in convention in different sections of the country, that the waterways
should and must be improved promptly and effectively as a means of
maintaining national prosperity.

The first requisite for waterway improvement is the control of the
waters in such manner as to reduce floods and regulate the regimen
of the navigable rivers. The second requisite is development of
terminals and connections in such manner as to regulate commerce.

In considering the uses and benefits to be derived from the waters,
the paramount use should be water supply; next should follow navi-
gation in humid regions and irrigation 1n arid regions. The develop-
ment of power on the navigable and source streams should be coor-
dinated with the primary and secondary uses of the waters. Other
things equal, the development of power should be encouraged, not
only to reduce the drain on other resources, but because properly
designed reservoirs and power plants retard the run-off and so aid
in the control of the streams for navigation and other uses.

Broad plans should be adopted providing for a system of water-
way improvement extending to all uses of the waters and benefits
to be derived from their control, including the clarification of the
water and abatement of floods for the benefit of navigation; the
extension of irrigation; the development and apg)lication of power;
the prevention of soil wash; the purification of streams for water
supply; and the drainage and utilization of the waters of swamp
and overflow lands. ) o

To promote and perfect these plans scientific investigations, sur-
veys, and measurements should be continued and extended, especially
the more accurate determination of rainfall and evaporation, the
investigation and measurement of ground water, the gauging of
streams and determination of sediment, and topographic surveys of
catchment areas and sites available for control of the waters for nawvi-
gation and related purposes.
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NATIONAL EFFICIENCY.

Since the greatest of our national assets is the health and vigor of
the American people, our efficiency must depend on national vitality
even more than on the resources of the minerals, lands, forests, and

aters.

The average length of human life in different countries varies from
less than twenty-five to more than fifty years. ) This span of life is
increasing wherever sanitary science and préventive medicine are
applied. It may be greatly extended.

Our annual mortality from tuberculosis is about 150,000. Stop-
pinﬁ three-fourths of the loss of life from this cause, and from
typhoid and other prevalent and areventable diseases, would increase
oyr average length of life over fifteen years.

I;There, are constantly about 8,000,000 persons seriously ill in the
nited States, of whom 500,000 are consumptives. More than half
teis illness is preventable. ) *

If we count the value of each life lost at only $1,700 and reckon
the average earning lost by illness as $700 per year for grown men,
we find that the economic gain from mitigation of preventable disease
in the United States -wou?d exceed $1,500,000,000 a year.) In addi-
tion, we would decrease suffering and increase happiness and con-
tentment among the people. This gain, or the lengthening and
strengthening of life which it measures, can be secured through
medical investigation and practice, school and factory hygiene, re-
striction of labor by women and children, the education of the people
in both public and private hygiene, and through improving the
efficiency of our health service—municipal, state, and national. The
Nationa{ Government has now several agencies exercising health
functions which only need to be concentrated to become coordinated
parts of a greater health service worthy of the nation.

The inventory of our natural resources made by your commission
with the vigorous aid of all federal agencies concerned, of many
States, and of a great number of associated and individual coop-
erators, furnishes a safe basis for general conclusions as to what we
have, what we use and waste, and what may be the possible saving.
But for none of the great resources of the farm, the mine, the forest,
and the stream do we yet possess knowledge definite or wide enough
to insure methods of use which will best conserve them.

In order to conserve a natural resource, we must know what that
resource is by taking stock. We greatly need a more complete inven-
tory of our natural resources; and this can not be made except
through the active cooperation of the States with the nation.

The permanent welfare of the nation demands that its natural
resources be conserved b{' proper use. To this end the States and the
nation can do much by legislation and example. By far the greater
part of these resources is in private hands. Private ownership of
natural resources is a public trust; they should be administered in
the interests of the Feople as & whole. The States and nation should
lead rather than follow in the conservative and efficient use of prop-
erty under their immediate control. But their first duty is to gather
and distribute a knowledge of our natural resources and of the means
necessary to insure their use and conservation, to impress the body of
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the people with the great importance of the duty, and to promote the
cooperation of all. No agency, state, federal, corporate, or private,
c?n do the work alone.

Finally, the conservation of our resources is an immediate and
vital concern. ! Our welfare depends on conservation. The pressing
need is for a general plan under which citizens, States, and nation
may unite in an effort to achieve this great end. The lack of co-
operation between the States themselves, between the States and the
nation, and between the agencies of the National Government, is
a potent cause of the neglect of conservation among the people. An
organization through which all agencies—state, national, municipal,
associate, and individual—may unite in a common effort to conserve
the foundations of our prosperity is indispensable to the welfare and
progress of the nation. To that end the immediate creation of a
national agency is essential. Many States and associations of citizens
have taken action by the appointment of permanent conservation
commissions. It remains for the nation to do likewise, in order that
the States and the nation, associations and individuals, may join
in the accomplishment of this great purpose. ,

Accompanying this report, and transmitted as a part thereof, are
detailed statements by the secretaries of the several sections, and
many papers and illustrations prepared by experts at the request of
your commission.

Grrrorp PincuoT, Chairman.
W J McGek,
Secretary, Section of Waters.
OvertoN W. Prick,
Secretary, Section of Forests.
GeorGE W. WoODRUFF,
Secretary, Section of Lands.
J. A. HoLMEs,

Secretary, Section of Minerals.

Attest:

TuaoMmas R. Surep,
Secretary to the Commission.

Dxcemser 7, 1908.




JOINT CONSERVATION CONFERENCE

SUPPLEMENTARY REPORT

This joint conservation conference, in session assembled in the city
of Washington on this 10th day of December, in the year 1908, rep-
resenting the several States and Territories of the United States
through governors of States, state conservation commissions, dele-
gates, and representatives of state and national organizations dealing
with natural resources, does hereby resolve and declare:

Having heard the report of the National Conservation Commis-
sion read, and having gjlly deliberated thereon, we hereby indorse
the said report as a wise, just, and patriotic statement of the resources
of the nation, of the thoughtless and profligate manner in which
some of these resources have been and are being wasted, and of the
urgent need for their conservation in the interests of this and future
generations, to the end that the prosperity and perpetuity of the
nation may be assured.

We especially approve of the principle of cooperation among the
States and between these and the Federal Government laid down in
that report and in the earlier report of the Inland Waterways Com-
mission, and urge both state and federal legislatures to enact such
laws as may be necessary to extend and apply such cooperation in
all matters pertaining to the use and conservation of our resources.

We especially commend and urge the adoption of the policy of
separate disposal of the surface rights, timber rights, andp mineral
rights on the remaining public lands of the United States; and we
approve the disposal of mineral rights by lease only, and the disposal
of timber rights only under conditions insuring proper cutting and
logging with a view to the protection of growing timber and the
Watersﬁeds and headwaters of streams used for navigation and other
interstate purposes.

We also especially approve and indorse the proposition that all
uses of the waters and all portions of each waterway should be treated
as interrelated ; and we emphatically urge prompt and effective legis-
lation providing for the immediate and proper development of the
waterways of the country for navigation, water supply, and other
interstate uses, preferably by direct federal appropriations; other-
wise by the issue of bonds.

Fully approving the policy of improving the waterways of the
country for navigation and other interstate uses of the waters, we
urge the prompt adoption of the broad plan recommended by the
Inland Waterways Commission for waterway development under an
executive board or commission appointed by and acting under the
direction of the President of the United States.

Approving those portions of the report pointing out the need for
continued investigation and more extended scientific research, we also

27



28 . REPORT OF NATIONAL CONSERVATION COMMISSION.

ur]ge that this policy of %geining more definite and specific knowledge
relating to our resources be adopted by the several States no less than
by the Federal Government.

Especially commending the portions of the report dealing with
diminished national efficiency due to disease and premature death
among our citizens, we urge the adoption of the policy of protecting
life and health by States, municipaliities, and communities, no less
than by the Federal Government; and we urge further investigation
of all other means whereby the efficiency of individual citizens, and
hence of the State and nation may be increased.

We favor the maintenance of conservation commissions in every
State, to the end that each Commonwealth may be aided and guided
in making the best use of those abundant resources with which it
has been glessed.

We also esE)eciall urge on the Congress of the United States the

high desirability of maintaining a national commission on the con-
servation of the resources of the country, empowered to cooperate
with state commissions, to the end that every sovereign Common-
wealth and every section of the country may attain the high degree
of prosperity and the sureness of perpetuity naturally arising in the
abundant resources and the vigor, intelligence, and patriotism of our
people.
' PersONNEL OF THE CONFERENCE

The Joint Conservation Conference was composed of the following:

Hon. Wilford B. Hoggatt, governor of Alaska.
Hon. Joseph H. Kibbey, governor of Arizona.
Hon. X. O. Pindall, acting governor of Arkansas.
Hon. Rollin 8. Woodruff, governor of Connecticut.
Hon. H. B. F. Macfarland, chairman Board of Commissioners, District of
Columbia.
Hon. Preston Lea, governor of Delaware.
Hon. Napoleon B, Broward, governor of Florida.
Hon. Hoke Smith, governor of Georgia.
Hon. W. F. Frear, governor of Hawalii.
Hon. Charles 8. Deneen, governor of Illinois.
Hon. Walter R. Stubbs, governor-elect of Kansas.
Hon. Jared T. Sanders, governor of Louisiana.
Hon. Austin L. Crothers, governor of Maryland.
Hon. Curtis Guild, jr., governor of Massachusetts,
Hon. Fred M. Warner, governor of Michigan.
Hon. John A. Johnson, governor of Minnesota.
Hon. E. F. Noel, governor of Mississippi.
Hon. George Curry, governor of New Mexico.
Hon. John Burke, governer of North Dakota.
Hon. George E. Chamberlain, governor of Oregon.
Hon. Régis H. Post, governor of Porto Rico.
Hon. Martin F. Ansel, govertior of South Carolina.
Senator William C. Edwards, representative of Canada.
Hon. R. H. Campbell, representative of Canada.
r. Andrew Carnegie.
r. John Mitchell.
Dr. Albert Shaw, editor Review of Reviews.
Personal representatives of governors:
Mr. J. C. Needham, California.
Mr. William G. Evans, Colorado.
Hon. Eugene Hale, Maine.
Col. John A. Ockerson, Missouri.
Hon. Francis G. Newlands, Nevada.
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Personal representatives of governors—Continucd.

Mr. Philip W. Ayres, New Hampshire,
Hon. James S. Whipple, New York. ’
Hon. Rosewell Page, Virginia,
Hon. Willilam Irvine, Wisconsin.-
Hon. Charles R. Van Hise, Wisconsin.
Hon. William E. Mullen, Wyoming.
Representatives of the States:
Alabama—
Hon. W, P. Lay, chairman conservation commission.
Hon. Frank H. Lathrop, member conservation commission,
Mr. J. B. Powell, member conservation commission.
California—
Mr. Francis Cuttle, member conservation commission.
Mr. Frank H. Short, member conservation commission.
Mrs. Lovell White, member conservation commission,
Mr. Grant Conard.
Colorado—
Hon. Simon Guggenheim, U. S. Senator from Colorado.
Mr. I. N. Stevens, member conservation commission.
Mr. Clarence P. Dodge, member conservation commission.
Mr. Ellsworth Bethel, member conservation commission.
Mr. Brooks Irione.
Connecticut— .
Mr. Albert N. Abbee.
Mr. R. T. Crane,
Delaware—
Hon. Benjamin Nields, member conservation commission.
Florida—
Hon. William H. Milton, U. 8. Senator from Florida, and chairman
conservation commission.
Hon. Duncan U. Fletcher, member conservation commission.
Georgia—
Mr. John A. Betjiman, member conservation commission.
Illinois— K
Hon. Isham Randolph, chairman conservation commission.
Dr. H. Foster Bain, member conservation commission.
Dr. Cyril C. Hopkins, member conservation commission.
Mr. Glenn W. Traer, member conservation commission.
Indiana—
Hon. Henry Riesenberg, chairman conservation commission.
Hon, Chas. S. Bash, member conservation commission.
Mr. Joseph D. Oliver, member conservation commission,
Mr. E. W. Wickey, member conservation commission.
Kentucky—
Mr. John B. Atkinson, member proposed conservation commission.
Mr. Wm. R. Belknap, member proposed conservation commission,
Hon. D. C. Edwards, member proposed conservation commission.
Mr. Fred W. Keisker, member proposed conservation commission.
Mr. F. C. Nunemacher, member proposed conservation commission.
Mr. J. C. Tomlin, member proposed conservation commijssion.
Mr. J. B. Bennett.
Gen. John B. Castleman,
Mr. A. D. James.
Mr. John W. Langley.
Col. A. T. McDonald.
Mr. Clifton J. Waddill.
Louisiana—
Hon. Henry E. Hardtner, chairman conservation commission.
Hon. Harry P. Gamble, secretary conservation commission.
Maj. F. M. Kerr, member conservation commission.
Maryland—
Mr. Bernard N. Baker, chairman conservation commission.
Prof. William Bullock Clark, member conservation commission.
Mr. Edward Hirsch, member conservation commission.
Massachusetts—
Prof. Frank W. Rane, chairman conservation commission.
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Representatives of the States—Continued.

Michigan—
Hon. Wm. H. Rose, chairman forestry commission.
Hon. W. B. Mershon, member forestry commission.
Hon. Wm. F. Knox.
Hon. Huntley Russell, commissioner of the state land office.
Minnesota—
Hon. F. B. Lynch.
Mr. P. H. Nelson.
Mr. S. D. Works.
Mississippi—
Prof. H. L. Whitfleld.
Missouri—
Mr. W. K. Kavanaugh, chairman commission on waterways.
Dr. Herman Von Schrenk, chairman commission on forestry.
Dr. William H. Black, member commission on waterways.
Mr. T. H. Herring, member commission on waterways.
Mr. W. K. James, member commission on waterways.
Mr. 8. Waters Fox,
Nebraska—
Prof. G. E. Condra, chairman conservation commission.
Mr. P. H. Marlay, member conservation commission.
Mr. F. D. Wead, member conservation commission.
New Jersey—
Mr. E. B. Voorhees, chairman conservation commission.
Mr. Alfred Gaskill, state forester and member conservation commis-
sion.
Dr. Henry B. Kiimmel, member conservation commission.
Mr. Henry J. Sherman, member conservation commission.
Mr. Morris R. Sherrerd, member conservation commission,
New Mexico—
Hon. Solomon Luna, chairman conservation commission.
Hon. H. W. Kelly, member conservation commission.
New York— .
Hon. Raymond A. Pearson, member conservation commission.
Hon. Henry H. Persons, member conservation commission.
Hon. Frederick Skene, member conservation commission.
ohi Hon. Frederick C. Stevens, member conservation commission,
hio—
Mr. Jacob A. Beidler, chairman forestry bureau.
Oregon—
Hon. Joseph N. Teal, chairman conservation commission,
Pennsylvania—
Dr. J. T. Rothrock, chairman conservation commission.
Mr. Powell Evans, member conservation commission.
Mr. A. B. Farqubar, member conservation commission.
Col. Wm. S. Harvey, member conservation commission.
Hon. W. R. Smith, Member of Congress.
Rhode Island—
Mr. Henry A. Barker, chairman conservation commission.
Mr. J. Herbert Shedd, member conservation commission.
Mr. Jesse B. Mowry.
South Carolina—
Mr. E. J. Watson, chairman conservation committee.
Prof. Earle Sloan, member conservation committee.
South Dakota—
Hon. Robert J. Gamble, chairman conservation commission.
Mr. Eben W. Martin, member conservation commission.
Tennessee—
Prof. L. C. Glenn.
Utah—
Hon. O. J. Salisbury, chairman conservation commission.
Hon. A. W. Ivins, member conservation commission.
Virginia—
Hon. P. St. Julian Wilson, chairman conservation commission,
Dr. Thomas L. Watson, member conservation commission.
Hon. George W. Koiner, member conservation commission.
Hon. W. E. Bibb, member conservation commission.
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Representatives of the States—Continued.
West Virginia—
Mr. Hu Maxwell, chairman conservation commission.
Mr. Neil Robinson, member conservation commigsion.
Mr. James H. Stewart, member conservation commission.
Mr. G. W. Atkinson.
Representatives of national organizations:
American Academy of Political and Social Science—
Prof. Emory R. Johnson, chairman conservation committee.
Dr. S. M, Lindsay, member conservation committee.
American Association for the Advancement of Science—
Prof. Wm. F. M. Goss, personal representative of the president.
American Association of Agricultural Colleges and Experiment Stations—
Mr. J. L. Snyder, president.
American Automobile Association—
Mr. Powell Evans, personal representative.
Mr. C. Gordon Neff, member conservation committee.
American Bar Assoclation—
Mr. John Hinckley, secretary.
American Chemical Soclety—
Prof. Marston T. Bogert, president.
Dr. F. W. Clarke, chief chemist U. 8. Geological Survey, and member
conservation committee.
Mr. R. B. Dole, member conservation committee.
American Civic Association—
Mr. J. Horace McFarland, president.
Mr. Clinton Rogers Woodruff, secretary.
Mr. A. B. Farquhar, member conservation committee,
American HElectrochemical Society—
Mr. Edward G. Acheson, president.
Mr. Edward R. Taylor, chairman conservation committee.
American Federation of Labor—
Mr. Samuel Gompers, president.
Mr. James O’Connell, third vice-president.
Mr. Frank Morrison, secretary.
American Forestry Association—
Col. Wm. 8. Harvey, member board of directors.
American Institute of Architects—
Mr. Cass Gilbert, president.
American Institute of Electrical Engineers—
Mr. John H. Finney, member conservation committee.
American Institute of Mining Engineers—
Mr. John Hays Hammond, president.
American Medical Association—
Dr. Herbert L. Burrell, president.
Dr. J. H. Musser, chairman conservation committee.
Dr. George W. Gay, member conservation committee.
American Mining Congress—
* Judge J. H. Richards, president.
Mr. E. R. Buckley, first vice-president.
Mr. J. T. Callbreath, jr., secretary.
American Newspaper Publishers Association—
Mr. John Norris, chairman conservation committee.
American Railway Association—
Mr. Arthur Hale, personal representative.
American Railway Engineering and Maintenance of Way Association—
Mr. Wm. McNab, president.
American Scenic and Historic Preservation Society—
Mr. Hiram J. Messenger.
American Society of Civil Engineers—
Mr. Chas. Macdonald, president,
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Representatives of national organizations—Continued.
American Society of Mechanical Engineers—
Mr. Calvin W. Rice, secretary.
Mr. Luther D. Burlingame, representative conservation committee.
Mr. John R. Freeman, member advisory board.
Mr. Jesse M. Smith.
American Society for Testing Materials—
Mr. Chas. B. Dudley, president.
Appalachian National Forest Association—
Hon. D. A, Tompkins, president.
Mr. John H. Finney, secretary.
Atlantic Deeper Waterways Association—
Hon. J. Hampton Moore, president.
Business Men’s League of America—
Mr, James E. Smith, president.
Mr. Wm. F. Saunders, secretary.
Mr. Clarence H. Howard, member conservation committee.
Mr. Geo. W. Simmons, member conservation committee.
Carriage Builders’ National Association—
Mr. Geo. H. Babcock, member conservation committee,
Mr. W. P. Champney, member conservation committee.
Conservation League of America—
Mr. Walter L. Fisher, president.
Mr. John F. Bass.
Mr. Lauriston Ward.
Farmers’ National Congress—
Hon. B. Cameron, president.
Mr. A. C. Fuller, member executive committee.
Mr. E. W. Wickey, member executive committee.
General Federation of Women’s Clubs—
Mrs. F. W. Gerard, chairman committee on forestry.
Mrs. John D. Wilkinson, chairman committee on waterways.
Miss Laura D. Gill.
International Tax Association—
Mr. Lawson Purdy, vice-president.
Mr. A. C. Pleydell, secretary.
Interstate Inland Waterway—
Mr. C. 8. E. Holland, president.
Interstate Mississippi River Improvement Association—
Mr. Charles Scott, president.
Lakes-to-the-Gulf-Deep Waterway Association—
Mr. Wm. K. Kavanaugh, president.
Mr. Wm. F. Saunders, secretary.
Mr. Lyman E. Cooley, member conservation committee,
Hon. X. O. Pindall, member conservation committee.
Mr. Charles Scott, member conservation committee.
Mr. James E. Smith, member conservation committee,
Missouri River Improvement Association—
Col. Henry T. Clarke, president.
National Academy of Sciences—
Dr. Ira Remsen, president.
Prof. William Bullock Clark, chairman conservation committee.
Prof. E. G. Conklin, member conservation comittee.
National Association of Agricultural Implements and Vehicle Manufac-
turers—
Mr. Newell Sanders, chairman conservation committee.
National Association of Audubon Societies—
Mr. T. Gilbert Pearson, member conservation committee,
National Association of Cotton Manufacturers—
Mr. C. J. Woodbury, secretary.
National Association of Manufacturers—
Mr. James W. Van Cleave, president.
National Board of Fire Underwriters—
Mr. J. Montgomery Hare, president.
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Representatives of national organizations—Continued.

National Board of Trade—
Mr. Frank D. La Lanne, president.
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WATER RESOURCES.

WHAT WE HAVE.

The sole source of our fresh water is rainfall (including snow).
From this source our running, standing, and ground waters are de-
rived. The habitability of the country depends on these waters.

Through the observations and measurements of the Weather Bu-
reau at some 4,000 stations our rainfall is known more accurately
than that of any other equal area on the globe. The records furnished
by Chief Willis L. Moore, interpreted and reduced by Henry Gannett,
show a yearly mean of approximately 30 inches. The quantity fall-
ing on the land averages about 200,000,000,000,000 cubic feet per
year; includin%l the rainfall on water areas, 1t is 215,000,000,000,000
cubic feet. The volume is ten Mississippi rivers.

The yearly rainfall on the more humid two-fifths of the country
east of the ninety-fifth meridian (or what may be called the State
Divide forming the eastern boundary of the Median States—North
Dakota, South Dakota, Nebraska, Kansas, Oklahoma, and Texas) is

6 The quantitative view of water, except in smaller measures, i8 80 new to
thought that familiar units are lacking. Municipal water supply 18 generally
expressed in gallons, irrigation water in acre-feet, stream flow in second-feet
(or more accurately seconds-feet), and water for certain uses in the variable
and indefinite miner’s inch. There is urgent need of a unit applicable to the
quantities commonly used for water supply, irrigation, and various other pur-
poses. Moderate familiarity with the metric system would render convenient
as such a unit the stere (equivalent to the kiloliter or cubic meter, the virtual
basis of the metric system for capacity or tridimensional measure), which
roughly approximates—like the liter the quart—the cubic yard in quantity and
the ton in weight of water, while the kilostere approximates 1,000 tons and an
acre-foot. The kilostere is especially convenient in discussing the water supply
of the United States in that it permits expression of the leading values in round
numbers not too large for ready comprehension—the mean rainfall totaling
6,000,000,000 kilosteres, and its main derivative fractions being expressible in
sixths of this total. A kilostere of water is equivalent to a cube of 32.8 feet.

A few of the equivalents involved in the use of the stere for the measurement
of water (reckoned at maximum density) follow:

1 liter=1.057 quarts; 0.264 gallon; 61.023 cubic inches; 2.205 pounds.

1 kiloliter=1,000 liters; 1 stere; 1 cubic meter; 264.17 gallons; 35.314 cubic
feet; 2,204.62 pounds. )

1 kilostere=1,000 kiloliters; 264,180 gallons; 35,314.45 cubic feet; 0.8107 acre-
foot; 1,102.31 toms.

1 gallon=3.785 liters; 231 cubic inches; 0.1336 cubic foot; 8.34 pounds.

1 cubic foot=28.317 liters; 7.48 gallons; 62.43 pounds.

1 cubic mile=147,197,952,000 cubic feet; 4,168.208 kilosteres; 3,397,200 acre-
feet; 4,594,784,072 tons.

1 ton=2,000 pounds; 32.04 cubic feet; 907.19 liters; 239.65 gallons.

1 pound==27.68 cubic inches; 0.4536 liter; 0.12 gallon.

215,000,000,000,000 cubic feet=6,088,236,690 kilosteres; 4,935,720,845 acre-feet;

1,460.6 cubic miles.
215,000,000,000,000 cubic feet=+6,000,000,000 kilosteres; 5,000,000,000 acre-feet;

1,500 cubic miles. %
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nearly 48 inches; the quantity about 140,000,000,000,000 cubic feet.
On the semiarid fifth o? our area in these Median States (or between
the ninety-fifth and one hundred and third meridians) the rainfall
averages 30 inches and aggregates over 40,000,000,000,000 cubic feet.
The rainfall on the western two-fifths of the country, including our
;,rid lands, averages about 12 inches, or some 35,000,000,000,000 cubic
eet. '

Of the total rainfall, over half is evaporated ; about a third flows
into the sea; the remaining sixth is either consumed or absorbed.
These portions, which may be called, respectively, the fly-off, the run-
off, ang the cut-off, are partly interchangeable. About a third of the
run-off, or a tenth of the entire rainfall, passes through the Missis-
sippi. The run-off is increasing with cultivation and deforestation.

The 110,000,000,000,000 cubic feet of fly-off influences climate, and
thus affects agriculture and other industries. Except in moderate
degreelthrough management of the land surface, it is beyond artificial
control.

The 70,000,000,000,000 cubic feet of run-off is available for water
supply, irrigation, navigation, and power. It is controlled in small
part, and may be wholly controlled by proper means.

The remainder of the rainfall (or cut-off) is either consumed in
plant growth and other chemical combinations, or else permeates the
deeper strata and passes subterraneously into the sea. It is partly
controlled, chiefly through farming and forestry; and the control
may be much increased. , :

WHAT WE USE AND WASTE.

Of the 110,000,000,000,000 cubic feet of water annually evaporated,
a reasonable use is made through the settlement and general indus-
trial development of the country. It is adapted to largely increased
population and industries.

Of the 70,000,000,000,000 cubic feet annually flowing into the sea,
little more than 100,000,000,000 cubic feet, or one-seventh of 1 per
cent, is taken from rivers and lakes and protected catchment areas
for municipal and community supply and related purposes; less than
2 per cent (or some 10 per cent of that in the arid and semiarid
regions) is used for irrigation; perhaps 5 per cent may be reckoned
as in small use for navigation; and less than 5 per cent is utilized
for power. It is estimated that 85 per cent to 95 per cent of the
volume is wasted in freshets or destructive floods.

It is reckoned by Chief Leighton of the hydrographic branch of
the Geological Survey that for municipal and community water sup-
ply there are protected catchment areas aggregating over 1,000,000
acres, and that fully $250,000,000 are invested in waterworks with
nearly as much more in the appurtenant catchment areas and other
lands. The population so supplied approaches 10,000,000 ; the annual
consumption is about 37,500,000,000 cubic feet, or one-twentieth of
1 per cent of our run-off. The better managed systems protect the
catchment areas by forests or grass; the water 1s completely con-
trolled, the storm product is stored, and there is little waste save
through overlavish use after the impounded flow enters the mains.

For irrigation it is estimated by Director Newell of the Reclama-
tion Service that there are $200,000,000 in vested in dams, ditches,
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reservoirs, and other works for the partial control of the waters
(in addition to the value of the land, which is virtually fixed by the
availability of the water) ; and that 1,500,000,000,000 cubic feet, i. e.,
three-quarters of 1 per cent of our total rainfall, or 2 per cent of that
on the ‘western two-fifths of our area, are annually diverted to irriga-
ble lands aggregating some 13,000,000 acres. Except in some cases
through forestry, there is little effort to control the catchment areas,
and few reservoirs are large enough to hold the storm waters; so
that the waste in public and private projects exceeds 60 per cent,
while less than 25 per cent of the water actually available for irri-
gation of the arid lands is restrained and diverted.

There are in mainland United States 287 streams navigated for
an aggregate of 26,226 miles,® and about an equal additional mileage
might be made navigable by waterway improvements. There are
also 45 canals with a mileage of 2,189, besides numerous abandoned
canals® On lake and sound routes there is large traffic, but the
navigation of rivers and canals is too small for definite record.
Several hundred million dollars have been expended on special
projects, yet, “in spite of large appropriations for their improve-
ment, our rivers are less serviceable for interstate-commerce to-day
than they were half a century ago.”® The cost of water carriage
averaging about one-fourth that of rail carriage, and our railway
freightage during 1906 reaching 217,000,000,000 ton-miles at an
average rate of 0.77 cent, the shipping of one-fifth of our freight
by water would have saved over $250,000,000 to our producers and
consumers. Except through forestry in recent years, together with
a few reservoirs and canal locks and movable dams, there has been
little effort to control headwaters or catchment areas in the interests
of navigation; and none of our rivers are navigated to more than a
small fraction even of their effective low-water capacity.

The theoretical power of the streams is reckoned by Leighton at
230,000,000 horsepower. The amount now in use is computed by
the Census Office at 5,350,000 horsepower, and the amount running
over government dams and not used is estimated by the Chief of
Engineers at about 1,400,000 horsepower. The amount now avail-
able at a cost comparable with that of steam installation is esti-
mated by the hydrographic branch of the Geological Survey at
37,000,000 horsepower, and the amount prospectively available at
75,000,000 to 150,000,000 horsepower. The 37,000,000 horsepower
to-day available exceeds our entire mechanical power now in use,
and would operate every mill, drive every spindle, propel every
train and boat, and light every city, town, and village in the country.
The nominal value is $20 per horsepower year; the price ranges up
to $100 or $150. While the utilization of water power ranks among
our most recent and most rapid industrial developments, little effort
has been made to control catchment areas or storm waters in any
large way for power development, though most plants effect local
control through reservoirs and structures. Nearly all of the freshet
and flood water runs to waste, and the low waters which limit the

6 Preliminary Report of the Inland Waterways Commission, 190S: Herbert
Knox Smith on “Navigable Streams of the United States,” p. 385.

b Ibid.: Herbert Knox Smith on “ Canals in the United States,” p. 192.

¢ Ibid.: “ Message of the President,” p. vi.
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efficiency of power plants are increasing in frequency and duration
with the increasing flood run-off.

The practical utility of streams for both navigation and power
is measured by the effective low-water stage; the volume carried
when the streams rise above this stage (75 to 90 per cent of the
run-off) is not only wasted but does serious damage. The direct
yearly damage by floods since 1900, as computed by Leighton, has
increased steadily from $45,000,000 to more than $238,000,000; the
indirect loss through depreciation of property is probably greater;
while the largest loss is that arising in impeded traffic through navi-
gation and terminal transfers.

The freshets are attended by destructive soil erosion. The soil
matter annually carried into lower rivers and harbors or into the
sea has recently been reckoned by Dole and Stabler at 783,000,000
tons. Its removal seriously reduces the productivity of wupland
farms, and increases channef7 cutting and bar building in the rivers.
It is estimated that soil erosion reduces farm production 10 to 20
per cent; that the annual loss to the farms alone is $500,000,000; and
that large losses follow the fouling of the waters and the diminished
navigability of the streams.

. Through imperfect control of the running waters, lowlands are

temporarily or permanently flooded. It is estimated that there are
in mainland United States 75,000,000 to 80,000,000 acres of overflow
and swamp lands requiring drainage; that by systematic operations
these might be drained and the water made available at moderate
expense, and that they would then be worth two or three times the
present value and cost of drainage, and would furnish homes for
10,000,000 inhabitants.

A part of the run-off lodges temporarily in lakes and ponds. It
is estimated that the quantity of fresh water so stored (including the
American portion of the Great Lakes) is about 600,000,000,000,000
cubic feet, equivalent to three years’ rainfall or nine years’ run-off.
Over the water surfade evaporation is rapid, and the influence of the
lakes on climate is correspondingly large; and the natural reservoirs
yield a water supply ordinarily requiring no control of catchment
area. Some 6,000,000 of our people draw their water supply from
lakes. All the larger and deeper lakes are navigated; they serve
the chief part of our inland commerce by water.

A large part of that half of the annual rainfall not evaporated
lodges temporarily in the soil and earth as ground water. Accord-
ing to texture, fire-dry rocks contain 1 to 3 per cent, air-dry rocks
5 to 25 per cent, and saturated rocks and earths 10 to 40 per cent of
water, while the optimum moisture for plant growth in top soil
ranges from 4 to 20 per cent; and it is estimated that the ground
water to the depth of 100 feet (in which it is available for hand
pumps and capillarity and deep-rooted trees) averages 5 per cent
over 1,000,000 square miles, 20 per cent over another third of the
country, and 25 per cent over the remaining third, a mean of 16%
per cent. This ground water forms a subsurface reservoir of over
1,400,000,000,000,000 cubic feet, equivalent to seven years’ rainfall
or twenty years’ run-off. It is the essential basis of agriculture
and most other industries, and the chief natural resource of the
country; it sustains forests and all other crops, and supplies the
perennial streams and springs and wells used by four-fifths of our
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population and nearly all our domestic animals. Its quantity is
diminished by the increased run-off due to deforestation and in-
judicious farming. Throughout the upland portions of eastern
United States the average water table has been lowered 10 to 40 feet,
so that fully three-fourths of the springs and shallower wells have
failed and many brooks have run dry, while the risk of crop loss b
drought has progortionately increased. Although the availabfz
ground water is subject to control by such treatment of soil and plant
growth as to prevent freshets, little effort has been made to retain it
or increase its volume, and it is probable that fully 10 per cent of this
rich resource has been allowed to drain away since settlement began.
The water of the deeper rocks (below 100 feet) supplies artesian and
other deep wells, thermal and mineral waters, andp {;rge springs. It
can be controlled in part, chiefly through the subsurface reservoir,
and the supply may be much better utilized.

Of the 35,000,000,000,000 cubic feet of cut-off, the chief share is
utilized in natural processes or by agriculture and related indus-
tries. On an average, plant tissue In annual growths is three-
fourths and in perennial growths three-eighths water; of human and
stock food over 80 per cent is water, and in animal tissue the ratio
is about the same; and water is the chief vehicle for the transmis-
sion of enteric and many other diseases. Since water is the medium
for organic circulation, the plants and animals of the country yearly
require an amount many times exceeding their aggregate volume.
The average man of 150 pounds ingests over a ton (32 cubic feet, or
13 times his volume) of water each year, and an average bushel of
corn requires over 700 cubic feet, or 22 tons, of water in the making,
of which the larger part is evaporated and added to the fly-off.
Even in the more humid sections of the country the productivity of
the soil and the possible human population would be much larger if
the rainfall were greater, leaving a wider margin for organic and
other chemical uses. Except through agriculture and forestry, little

eneral effort is made to control the annual cut-off, although some
armers in arid regions claim to double or triple the crop from given
soil by supplying water just when needed and withholding it when
not required. .
WHERE WE STAND.

Our stock of water is like other resources in that its quantity is
limited. It differs from such mineral resources as coal and iron, which
once used, are gone forever, in that the supply is perpetual; and it
differs from such resources as soils and forests, which are capable of
renewal or increase (provided the supply of water suffices), in that
its quantity can not be augmented. It differs also in that its rela-
tive quantity is too small to permit full development of other re-
sources and of the population and industries depending on them.
Like all other resources, it may be better utilized. It must be better
utilized in order to derive full benefit from lands and forests and
mines.

Although our rainfall of 215,000,000,000,000 cubic feet is 2,500,000
cubic feet ];er capita for a population of 86,000,000 (or 250,000
cubic feet, allowing for the 90 per cent waste), our growth in popu-
lation and industries is seriously retarded by dearth and misuse of
water. Fully a third of our territory (1,000,000 square miles, the
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area of Great Britain, Germany, France, Spain, Portugal, Italy,
Austria, and Denmark combined) remains practically unoccupied
and nearly unproductive by reason of aridEl)ty; while the public
lands sufficiently humid for agricultural settlement are taken, the
cost of transportation is limiting production, and our citizens are
emigrating in thousands to other countries. With half our land
area and the same water, our capacity for population and indus-
tries would be great as now; with twice our water equably distributed
over our present land, our capacity would be more than doubled.

Hitherto water has sepldom been regarded as a resource to be ex-
ploited and conserved ; it has been viewed vaguely as a prime neces-
sity, yet merely as a natural incident or providential blessing. In
its assumed plenitude the idea of quantity has seldom arisen, though
the waste is least in those arid regions in which customs are better
adjusted to the values and interrelations of water. Under the Eng-
lish common law, prevailing in eastern United States, the water is
held appurtenant to the land; under the Code Napoleon, prevailing
in Louisiana, it virtually appertains to the community; under the
Spanish-Roman law, prevaiflng in western United States, water is
subject to prior appropriation and beneficial use, and hence apper-
tains primarily to the individual or family, while the land is essen-
tially appurtenant to the water traversing it.

Not being deemed a resource when our fundamental law was
framed, the waters were in no wise granted by the people, except
as employed in commerce under federal authority; and since their
value has arisen through the natural growth and orderly develop-
ment of our population and industries, they seem in equity to belong
to the people collectively. When required by municipalities or
communities, water is restrained and used as a matter of course,
and the cost of the appurtenant land and works for its control is
ordinarily borne by taxation offset by water rates, i. e., the water is
appropriated and exploited, and then conveyed or sold as a commodify
in the interests of the population supplieg ; and in all cases the in-
vestment (generally at first thought burdensome) proves either highly
remunerative or inconsiderable in proportion to the benefits. When
streams are controlled by individuals for power under federal grants,
the power becomes a taxable commodity used, rented, or sold, certain
rights being retained by the Federal Government in the interest of

the people; and power developed by the nation in works connected -

with commerce is used, rented, or sold. Some States recognize a
residuary right of the people in the natural waters, or in the head-
waters of streams used for water supply or navigation, and this

recognition seems to be extending over the country; but the usage-

of the different sections is not uniform, the exercise of the right of
the people generall{ varying with the aridity of the land or the
density of the population. .

Since most navigable streams bound or traverse different Common-
wealths, while the waters forming them are unstable and essentially
" interstate, the States generally have refrained from waterway im-
provement, save through a few canals and drainage projects; and
since the headwaters on which the na.viﬁabihty depends are commonly
intrastate, the Federal Government has refrained from assuming
more than a partial and ineffective control of the navigable waters.
Thus a half-hearted and irresponsible or repressive policy has grown
up; navigation has been neglected and allowed to decline; both con-



STATEMENTS BY THE SECRETARIES—WATER. 45

trol of the running waters and recognition of their value have been
delayed, and private monopoly has been permitted to invade to their
detriment the source waters on which the rivers depend.

Some of our navigable and other waters are international, and
questions of both civil jurisdiction and control or use of the flow have
been or are being composed by treaty or convention sanctioned by
laws of the nations in interest. In the Great Lakes and Columbia
regions each second-foot of flow corresponds to about a square mile
of land surface drained—i. e., an outtake of 10,000 second-feet in-
volves relations equivalent to titular questions affecting 10,000 square
miles of territory; and in the Rio Grande and Rio Colorado regions
each second-foot of flow is equivalent to 20 or 25 square miles of
territory.

It is now recognized by leading statesmen and experts that naviga-
tion is interdependent with other uses of the streams;c that each
stream is essentially a unit from its source to the sea; ® that the power
of the Federal Government to improve navigable streams extends
above the limit of navigability; ¢ and that the benefits of a compre-
hensive system of waterway improvement will extend to all the people
in the several sections and States of the country.s

It is also recognized, through the unanimous declaration of the
governors of the States and Territories adopted in conference with
the leading jurists, statesmen, and experts of the country, that in the
use of the natural resources the independent States are interde-
pendent, and bound together by ties of mutual benefits, responsibili-
ties, and duties.*

It has recently been declared by a majority of our leading states-
men that it is an imperative duty to enter upon a systematic improve-
ment, on a large and comprehensive plan, Just to all portions of the
country, of the waterways and harbors and Great Lakes whose natural
adaptability to the increasing traffic of the land is one of the greatest
gifts of a benign Providence; while a strong minority of the nation’s
statesmen indorsed the movement for control of the waterways more
specifically and in equally emphatic terms.

Within recent months 1t has been recognized and demanded by a
majority of the people, through many thousand delegates from all of
the States assembled in conventions in different sections of the coun-
try, that the waterways should and must be improved promptly and
effectively as a means of maintaining national prosperity, the cost to

be borne either by federal appropriations or by the issue of bonds.

WHAT WE NEED TO DO

The first requisite for waterway improvement is control of the
waters in such manner as to reduce floods and regulate the regimen

¢ Preliminary Report of the Inland Waterways Commission, 1908: “ Findings,”

. 22,
P b Ibid.: “ Message of the President,” p. 4.

¢ United States v. Rio Grande Irrigation Company (174 U. S,, p. 690 et seq;
also report of the Committee on the Judiciary on ‘‘ Power of the Federal Gov-
ernment to acquire lands for national forest purposes” (60th Cong., 1st sess.,
H. R. Rep. 1514), p. 20.

é Preliminary report of the Inland Waterways Commission, 1908: “ Findings,”
p. 24.

¢ Proceedings of the Conference of Governors, 1908, p. 193.
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of the navigable rivers; the second is development of terminals and
connections in such manner as to regulate commerce.

Most of the headwaters, especially in mountainous regions, may be
so controlled by forestation as to diminish floods and ameliorate low
waters, and at the same time clarify streams required for water supply
and augment the subsurface reservoir of ground water. The effect of
forest cover, with the attendant mulch, is to diffuse the rainfall and
convert it into ground water, thereby reducing the surface run-off
and holding the water back for use in Elant growth or in seepage
run-off through clear springs and brooks serving to maintain the
rivers during dry periods, while the evaporation from the plants
serves to increase the rainfall. Under proper management these bene-
fits may be made self-sustaining through increased production.

Most lowland headwaters are on agricultural land, and are subject
to control by judicious farming. Since no upland farm receives suffi-
cient rainfall for the highest productivity, every acre should be made
to utilize all the water reaching it. This may be effected by dee
plowing and proper selection of crogs on level land, by contour culti-
vation and terracing on rolling land, by dust-mulching on arid land,
and by other devices of scientific farming. Thereby storm freshets
mag be cut off, the reservoir of ground water augmented, the springs
and wells maintained, and the streams clarified and kept up Xuring
dry periods. The devices should be made not only self-supporting,
but a source of increased production and profit.

About commercial centers and in populous districts, the paramount
use of water is for domestic and manufacturing purposes; and the
requisite supply should continue to be appropriated with the appurte-
nant lands and controlled under consistent State laws and federal reg-
ulations in the direct interest of the people. The catchment areas
should be protected by proper covers of forest, grass, or other crops
yielding reasonable returns, in such manner as to prevent both ﬁoogs
and soil wash with consequent pollution of the reservoirs and menace
to life. When supplies are taken from lakes or the ground-water res-
ervoir, both the maintenance of the public health and other uses of the
waters (including navigation) should be duly weighed under the
principle of the greatest good to the greatest number for the longest
time. Wise administration demands that the water-supply projects
be made so nearly as possible self-supporting through collateral bene-
fits in order that potable water, as a prime necessary of life, may be
placed within reach of all.

Refuse from household, farm, factory, mine, and city should be
prevented from polluting streams, or extending needlessly into the
ground water or contaminating the air. In rural households and
communities refuse should be so treated as to yield high-grade ferti-
lizer; urban sewage should be converted and utilized as a source of
municipal revenue; and mine refuse should be treated as a by-product.

In arid and semiarid lands irrigation is (next to water supply)

aramount, and all the water should be made available for the popu-
ation dependent on each catchment basin. To this end the head-
waters should be so controlled as to regulate the flow, the reservoirs
should be large enough to store the surplus and prevent waste, and
navigation should be limited to reservoirs and canals. Each irriga-
tion project should be self-supporting; and any surplus or return
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water should remain in the natural channels available for other uses
pending complete consumption in irrigation.

The navigable streams, partly controlled through their headwaters,
should be further regulated by lock dams, movable dams, reservoirs,
and other engineering devices found expedient in particular cases.
They should be administered under federal regulations in the interest
of the people, either independently or in cooperation with States,
municipalities, communities, corporations, or individuals, as may be
found expedient in particular cases. The projects should comprise
such terminals and sites and such regulation thereof as may be essen-
tial to commerce. Drainage projects should be adapted, so far as
practicable, to aiding in the control of the waters for navigation and
related purposes.

When necessary, provision should be made for levees, jetties, hur-
dles, wing dams, revetment, mattressing, dredging, and other means
of temporary and supplementary control of the waters and channels;
and both the works and their sites should be acquired and protected
under federal or State authority. :

When consistent with other uses of the waters, fish should be propa-

ted and protected in streams and lakes, and necessary fishways
should be provided in connection with dams and other works; and
State and federal laws relating to fish and-fisheries in inland and
coast waters should be unified.

In the design and construction of works connected with water sup-
ply, irrigation, navigation, or the control of water for other purposes,
consideration should be given to the power developed thereby and
to the equity of the people in this value of the waters; and all benefits
derived from power in connection with works installed at the public
cost should be applied to the public welfare through protection
against loss or diminution of the cost of additional works, or in other
proper wa

In considering the benefits to be derived from the 215,000,000,-
000,000 cubic feet of water annually received, the paramount use
should be that of water supply; next should follow navigation in
humid regions and irrigation in arid regions. The utilization of
power from the navigable and source streams should be kept sub-
ordinate to the primary and secondary uses of the waters, though,
other things equal, ({)ower development should be encouraged, not
only to reduce the drain on other resources, but because properly
designed reservoirs and power plants retard the run-off and so aid
in the control of the streams for navigation and other uses.

The broad plan already framed by statesmen and experts and
approved bfy the Executive should be put in effect. It provides for
a system of waterway improvement extending to all of the uses of
the waters and benefits to be derived from their control, including
the clarification of the water and the abatement of floods for the
benefit of navigation, the extension of irrigation, the development
and a})plication of power, the prevention of soil wash, the purifica-
tion of streams for water supply, and the drainage and utilization of
the waters from swamp and overflow lands; and that the work shall
be carried on by existing agencies in the federal departments under
an administrative commission or board to be appointed by the Presi-
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dent, acting in cooperation with States, munictpalities, communities,
corporations, and individuals.s

The improvements should conform to the plan already outlined.®
In the Atlantic-interior system there shoulcF be a deep waterway
from Gulf of Mexico to the Great Lakes and a deep and continuous
Atlantic inner passage from New England to Florida, the present
plan for improving the Ohio should %e carried out promptly and
should be perfected by any forestation and reservoirs required to
control the headwaters, the upper Mississippi and the Missouri
should be improved and canalized, the lower gﬁssissip i should be
connected with the Rio Grande and with the waters oE Florida by
inner passages, the naviﬁable rivers flowing into Gulf of Mexico
and Atlantic Ocean should be improved, and all appropriate links in
the system should be adapted to vessels of standard depth and should
be connected with one another and with the Great Lakes by canals
of standard dimensions. In the Columbia-Puget system the rivers
should be improved and requisite connecting canals should be con-
structed ; and in the California system Sacramento, San Joaquin, and
Feather rivers should be so improved as to open the country to inter-
state and foreign commerce.

To promote and perfect the plan, scientific investigations, surveys,
and measurements should be continued and extended, especially the
more accurate determination of rainfall and evaporation, the investi-
gation and measurement of ground water, the gauging of streams
and determination of sediment, and topographic surveys of catch-
ment areas and sites available for control of the waters for naviga-
tion and related purposes.

It has been roughly estimated that the. inland waterways of the

country could be improved in ten years at a cost of $50,000,000 annu-
ally in such manner as to promote interstate commerce and at the
same time greatly reduce the waste and extend the use of the waters.
If done at the cost of the people, the burden would be 62} cents per
capita per year, or $6.25 in all, for a population of 80,000,000. This
burden should be assumed without delay either by apf)ropriations
or by the issue of bonds in small denominations bearing low interest,
adaplted to distributing both the burden and benefits among the
ple. :
pei)t is roughly estimated that the direct benefits would comprise an
annual saving in transportation of $250,000,000; an annual saving in
flood damage of $150,000,000; an average annual saving in forest
fires of at least $25,000,000; an annual benefit through cheapened
power of fully $75,000,000; and an annual saving in soil erosion (or
corresponding benefit through increased farm production) of $500,-
000,000—a total of $1,000,000,000, or $12.50 per capita annually, i. e.,
twenty times the cost. In addition, large benefits would result from
extended irrigation, from the drainage and settlement of swamp and

overflow lands, and from purified and cheapened water supply with -

consequent diminution of disease and saving of human life.

Various indirect benefits would arise through the interrelations
among the natural resources. For example, the development of
water traffic in lieu of rail carriage would reduce the constantly

¢ Preliminary Report of the Inland Waterways Commission, 1908: “ Recom-
mendations,” pp. 25-27.
b Ibid.: “Inquiries in Progress,” p. 29.
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increasing consumption of ties and mine timbers, now a heavy drain
on our forests; it would reduce the consumption of iron, since water
vehicles require but a quarter to a third of the metal required by rail
vehicles of like capacity; and it would correspondingly reduce the
consumption of coal for both propulsion and smelting. At the same
time the reduced use of ties and mine timbers would save the forests
and so aid in protecting the headwaters on which the navigable
streams depend for both supply and regimen.

With a view to promoting interstate commerce, the Federal Gov-
ernment has aided railways by subsidies and grants to the extent of
many hundred million dollars, thereby contributing materially to the
228,000 miles of railways and collateral property aggregating about
one-seventh of our national wealth and earning nearly $2,500,000,000
annually ; yet although our railway freightage runs only about three-
quarters of a cent per ton-mile (or half that of Europe), our dis-
tances are so great that many commodities can not be moved with
profit to and from our ports, and our export of foodstuffs have de-
clined to the disturbance of our foreign commerce. = Our farm
and forest products exceed $8,000,000,000, our mineral products
are $2,000,000,000, and our products of manufacture are fully
$15,000,000,000 annually, or a gross nominal output (with con-
siderable duplication) of $25,000,000,000. Of this aggregate, much
is not moved by rail, and much more is moved short distances
only; yet we paid for railway freightage alone in 1906 no less
than $1,659,925,643. Reckoning the total cost of domestic traffic
by rail and water and wagon, together with freightage on im-
ports, it is probable that an average American family pays for
transportation of food and clothing nearly or quite one-third of
their actual cost, i. e., our consumers pay too much and our producers
get too little for the necessaries of life. This condition would be
relieved, while the railway business would be promoted rather than
injured, by the development of water transportation on an adequate
scale. The promotion of interstate commerce by railway aid was
wise and beneficent in its time; but it is now time to squlement this
agency of commerce by others better adapted to our multiplied popu-
lation and enormously increased production.

It is estimated that the income derived from power developed by
works for the improvement of navigation, if utilized at current
market rates in cooperation with States and citizens, would alone
compensate the entire cost of maintenance and continued develop-
ment after the initial expenditure of $500,000,000 as a working capi-
tal. .In any event the first cost should be deemed an investment in
the interest of the people, certain to yield large returns in public
welfare and national growth.

Whether or not the initial investment be so made as to yield
pecuniary returns, the just and reasonable demand of a majority of
the people for the improvement of their waterways should be met,
and that the more promptly by reason of seventy years of repression.

W J McGek,
Secretary, Section of Waters.

72539—S. Doc. 676, 60-2—4






FORESTS.

WHAT FORESTS DO.

Our industries which subsist wholly or mainly upon wood pay the wages
of more than 1,500,000 men and women. .

Forests not only grow timber, but they hold the soil and they conserve
the streams. They abate the wind and give protection from excessive
heat or cold. Woodlands make for the fiber, health, and happiness of each
citizen and of the nation.

The fish which live in forest waters furnish each year $21,000,000
worth of food, and not less than half as much is furnished by the game
which could not exist without the forest.

The industries which use wood wholly or mainly in manufacture
" represent an investment of over $2,250,000,000 and yield each year a
product worth nearly $3,000,000,000.

Forests conserve streams by regulating their flow. Our knowledge
of the effect of forests upon the quantity of water carried by streams
is not yet complete. Our knowledge of the effect of forests upon

. the regularity of stream flow has an adequate basis of observation
and record.

We do not possess complete scientific proof that forests increase
rain, but known laws governing rainfall and the known physical
effects of forests lead straight to that conclusion. A part of the
falling rain or snow is checked by the tree tops and returned to the
air by evaporation. But this evaporation is wholly or nearly com-
pensated for by the smaller evaporation from the soil under forest
cover than from the soil in the open. . The forest soil gives up water
to the air more slowly than either brush land, meadow land, or
cultivated fields.

Both observation and record show fully that forests powerfully
affect the manner in which water reaches streams and passes down
them. The forest floor is a blanket, and like a blanket it will hold
more water than will the harder and relatively less porous soil of
the open. A saturated forest soil will hold more than half its dry
weight in water, or over 6 inches of water for every foot of soil.
This, as well as the breaking up of forest soil by the roots of trees
and undergrowth, makes it more effective than any other cover for
the intake of water into that vast underground reservoir from which
all streams and springs are fed.

When the forest is cleared from a mountain watershed the blanket
formed by the decaying leaves, branches, and fallen trees is burned
up, dried by the sun, or carried off by wind and water. This is
inevitably followed by increase in the frequency and duration of

51
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floods. This fact is known to every man who has had an opportunity
to observe it. To those who have not had this opportunity the story
is told by actual record of stream flow upon the following rivers for
a period during which the mountain forests on their watersheds were
rapidly denuded. These are such as the Ohio, Monongahela, Alle-
gheny, Cumberland, Alabama, Savannah, Wateree, Congaree, and
Muskingum.

That surface conditions affect stream flow is shown by the record of
streams whose naturally treeless watersheds by cultivation have been
made more retentive of water. The principal watershed of the Red
River lies in the prairie country of western Texas and Oklahoma.
With slightly decreased rainfall this stream shows during the last
sixteen years a marked decrease in the frequency and duration of
floods and of low water. During this period much of its watershed
has been cultivated, groves have been planted, and fires checked,
resulting in a larger capacity for the absorption and storage of water.

That forests hold soil and that hillsides denuded of forest do not
hold their soil is to be seen in any mountain region in the United
States. One small stream has been found by actual measurement to
deposit silt in one year equal to 1} tons per acre of its watershed.
For the whole United States the loss of soil each year is from one to
two thousand million tons. At the lowest estimate the total quantity
of silt carried by our streams would cover 1 foot deep a surface of
more than 900 square miles. The larger part of it is deposited in the
lower courses of our streams and in our harbors, a menace to naviga-
tion and to present developed water powers, and a handicap to their
development.

The National Forests in the Rocky Mountain and Pacific coast
States afford summer ranges to over 12 per cent of the cattle and 21
per cent of the sheep in the States in which they lie. If this live
stock were not fed in the forests during the summer months it would
be without natural forage during the winter. For the East, the num-
ber of forest-fed live stock can not be given. But notably in the
southern pine belt and in the southern mountains, live-stock owners,
especially small holders, turn out their sheep, cattle, and hogs in the
forests for the larger part of each year.

That the existence of nearly all kinds of wild game depends directly
upon the conservation of the forest is well known. The deer killed in
six States alone in the northeast represents each year a food value of
over $1,000,000. The raw furs exported yearly from the United
States are worth $7,000,000 to $8,000,000, and raw furs worth in the
aggregate still more are kept for manufacture here. Most of these
furs are taken from forest animals. Relatively few kinds of fresh-
water fish, and mainly those of inferior food value, will endure in
streams fed from denuded watersheds.

WHAT WE HAVE.

Our forests now cover 550,000,000 acres, or about one-fourth of the
United States. The original forests covered not less than 850,000,000

. 8pres,

Forests publicly owned contain one-fifth of all timber standing.
Forests privately owned contain at least four-fifths of the standing tim-
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ber. The timber privately owned is not only four times that publicly
owned, but it is generally more valuable. )

Forestry is now practiced on 70 per cent of the forests publicly owned
and on less than 1 per cent of the forests privately owned, or on only 18
per cent of the total area of forests.

The original forests of the United States contained timber in quan-
tity and variety far beyond that upon any other area of similar size
in the world. They covered 850,000,000 acres, with a stand of not less
than 5,200,000,000,000 board feet of merchantable timber, accord-
ing to present standards of use. There were five great forest re-
gions—the northern, the southern, the central, the Rocky Mountain,
and the Pacific. (See fig. 1.)

The northern forest was the home of the white pine. With it grew
red pine, spruce, hemlock, cedar, balsam fir, and several hardwoods.
Before clearing and logging began, the northern forest probably
covered 150,000,000 acres, and contained not less than 1,000,000,-
000,000 board feet. In the southern forest the yellow pines were the
most common trees, with hard woods on the better soils and cvpress
in the swamps. The southern forest probably covered 220,000,000
acres and contained at least 1,000,000,000,000 board feet. The central
forest was nearly all hardwoods, among which the more important
were oak, yellow poplar, elm, hickory, chestnut, red gum, ash, and
walnut. Its area was about. 280,000,000 acres and its stand 1,100,-
000,000,000 board feet. The Rocky Mountain forest was coniferous
and grew mainly upon the mountains. Western yellow pine was the
most common tree, with lodgepole pine, larch, spruce, western red
cedar, western white pine, and Douglas and other firs abounding
locally. The Rocky Mountain forest covered about 110,000.000 acres
with a stand of 400,000,000,000 board feet. The Pacific forest was
nearly all evergreen, chiefly Douglas fir, western vellow pine, redwood,
western- red cedar, sugar pine, and several other firs, cedars, and
spruces. Its trees were the largest and its stands the heaviest re-
corded by history or by geology. The Pacific forest probably con-
tained 90,000,000 acres, with a stand of 1,400,000,000,000 feet.

As well as these great forest regions, the United States probably
contained 100,000,000 acres, chiefly in the West, of scrubby forests and
brush land, of great value in conserving stream flow and for fuel,
posts, and other small material.

Our present forests, except upon the Pacific coast and in the Rocky
Mountains, are mere remnants of those which once covered 45 per
cent of the country. Clearing for agriculture, logging, and fire have
reduced this to 29 per cent, or 550,000,000 acres, with a probable stand
of 2,500,000,000,000 board feet. The northern forest now contains
90,000,000 acres, or 60 per cent of its former area; the southern forest
150,000,000 acres, or 68 per cent; the central forest 130.000,000 acres,
or 46 per cent; the Rocky Mountain forest 100,000,000 acres, or 91
per cent; and the Pacific forest 80,000,000 acres, or 89 per cent of
its original acreage.

Fire, careless cutting, and excessive grazing have greatly injured
the composition and quality of existing forests. No native tree has
yet become entirely extinct, but the commercial supply of every kind,
except those of the Pacific forest, is seriously reduced. The following
estimates of the quantity of timber publicly and privately owned
have been compiled by the National Conservation Commission.
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Forests publicly owned are nearly all in the West. (See fig. 2.)
They consist of National Forests, national parks, Indian reservations,
military reservations, the forests of the unreserved public domain,
and state forests. They contain over 100,000,000 acres of merchant-
able timber, with a stand of 484,200,000,000 board feet, distributed
as follows:

Public forest lands.

Total stand.

In national forestS_ .- . ___. _ ~---board feet__ 390, 000, 000, 000
In national parks_ __ do.__. 11, 000, 000, 000
In unreserved public domain___________._______________ do__-- 14, 000, 000, 000
In Indian reservations _________________ do___. 34, 000, 000, 000
In military reservations. do____ 200, 000, 000
In state forests. S ___do 35, 000, 000, 000

Total ———-do____ 484, 200, 000, 000

Forestry is practiced on 70 per cent of these public forests.

Forests privately owned fall into two classes—farmers’ woodlots
and larger private holdings. Woodlots contain 300,000,000,000 board
feet of saw timber and 1,500,000,000 cords of wood. They cover 200,-
000,000 acres, 95 per cent of which is in the region east of the plains,
where woodlots form about one-half the forest. Woodlots consist in
the main of scattered patches of original forest, from which the best
timber has been cut. They are made to yield little saw timber, but
furnish the chief supply of fuel, posts, and rails, and of wood for
other domestic and some local uses. Particularly in the East wood-
lots furnish a considerable number of hewn ties. Through their loca-
tion among farm lands and their small individual area, woodlots
suffer less damage from fire than do large timber tracts. But they
are seldom conserved by the regulation of either cutting or grazing.

Corporate holdings with the larger individual hol<fings_ contain
about 1,700,000,000,000 feet of timber. This is, on the average, the
most valuable timber in the United States. Forestry is practiced on
much less than 1 per cent of the timber tracts privately owned.

WHAT IS PRODUCED,

The yearly growth of wood in our forests does not average more
than 12 cubic feet per acre. This gives a total yearly growth of less
than 7,000,000,000 cubic feet.

Nearly all our native commercial trees grow much faster than those
of Europe. We already grow post timber in twenty to thirty years, mine
timber in twenty-five to thirty-five years, tie timber in thirty-five to forty
years, and saw timber in thirty to seventy-five years.

We have 200,000,000 acres of mature forests, in which yearly growth
is balanced by decay; 250,000,000 acres partly cut over or burned over,
but restocking naturally with enough young growth to produce a mer-
chantable crop; and 100,000,000 acres cut over and burned over, upon
which young growth is either wholly lacking or too scanty to make mer-
chantable timber.

That our forests grow very slowly, although the individual trees
of many kinds grow fast, is our fault. In Europe, forests composed
of trees growing much slower than most of ours produce over four
times as much because the forests are cared for.
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FOREST PRODUGTS IN S07.

FORESTV MATERIAL REQUIRED

GLASSES o BILLIONS OF, CUBIC FEET
LUMBER AND SHINGLES.............. ...c....
POLES, POSTS, AND RAILS...... ...
HEWED CROSS-TIES.........c.cconunn..
COOPERAGE STOCK..... ......... ...
PULP-WOOD..........ceo e
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DISTILLATION WQOD......................
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YELLOW PINE
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OAK
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ALL OTHERS
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We have twenty important kinds of trees which produce in one
hundred years or less, timber fit for the saw. In favorable localities,
cottonwood, red gum, white ash, and loblolly pine in the South, and
redwood, Douglas and other firs, Sitka spruce, and western yellow

ine on the Pacific coast, will grow saw timber in thirty to seventy-

Ve years.

Under present conditions, chestnut, cypress, redwood, yellow pop-
lar, red and black oak, loblolly, jack, red and white pine, and western
yellow pine will grow post timber, four to eight inches in diameter, in
fifteen to thirty years. We are already ietting mine pm{)s in twenty-
five to thirty-ﬁ};e years from red or black oak and loblolly pine, from
white oak 1n forty-five years, from red pine in forty years, from

‘lodgepole pine in sixty years, from western yellow pine and Douglas
fir in the Rocky Mountains in fifty years and on the Pacific coast in
thirty-five years.

The time now needed to grow a tie in our forests runs from thirty-
five years for red gum to one hundred and fifty years for white
cedar and tamarack in the northern swamps. Douglas fir and west-
ern yellow pine on the Pacific coast, and chestnut, red oak, and lob-
lolly pine are, on the average, making tie timber in forty to forty-five
years, cypress in sixty-five {ears, longleaf pine in seventy-five years,
white oak in eighty years, lodgepole pine in the Rockies, and beech,
in 100 years, and western hemlock in one hundred and thirty years.

These figures are taken from measurements of trees grown in
forests not conservatively managed. In the same forests, conserva-
tive management would, as the result of greater density, less un-
soundness, and the growing of desirable kinds, not only yield several
times as much timber in the same period, but would increase the
growth of individual trees.

The 200,000,000 acres of mature forest in the United States is
mainly in the northern Rockies and on the Pacific coast, the very
regions in which the immature forests grow most rapidly. The
250,000,000 acres partly cut or burned over but restocking naturally
with young growth are mostly in the southern mountains and in the
southern pine belt. The 100,000,000 acres cut over and burned over,
upon which young growth is wholly lacking or too scanty to make
merchantable timber, are chiefly in the Lake States and in the south-
ern pine belt.

WHAT IS USED.

We take from our forests yearly, including waste in logging and in
manufacture, 23,000,000,000 cubic feet of wood.

We use each year 100,000,000 cords of firewood, 40,000,000,000 board
feet of lumber, more than 1,000,000,000 posts, poles, and fence rails,
118,000,000 hewn ties, 1,500,000,000 staves, over 133,000,000 sets of
heading, nearly 500,000,000 barrel hoops, 3,000,000 cords of native pulp
wood, 165,000,000 cubic feet of round mine timbers, and 1,250,000 cords
of wood for distillation.

The volume of wood needed in 1907 to produce each of these great
products is shown graphically in figure 8. The kind and quality of
timber used for these products vary enormously. The great gulk
of firewood comes from farmers’ woodlots or from forests already
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lo%ged. Some of it is made from wood unfit for any other use. But
a large part is taken from immature trees, especially hardwoods of
kinds valuable for lumber.

Lumber and shingles are usually made from large timber of high
quality. Lumber is being made in commercial quantities from thirty
kinds of trees. The amount cut from each of them is shown in
figure 4. Softwoods furnish 77 per cent of our total yearly lumber
supply, and hardwoods 23 per cent.

The southern pines furnish over 30 per cent of our lumber; Douglas
fir about 12 per cent; white pine, 10 per cent; oak, 9 per cent; and
hemlock over 8 per cent.

The lumber cut in 1907, by States, is shown in figure 5. Washing-
ton was first, with 9.4 per cent; Louisiana second, with 7.4 per cent;
Texas came next, with 5.5 per cent; and Mississippi, Wisconsin, and
Arkansas followed closely, with about 5 per cent each.

The center of lumber supply in the United States shifts constantly,
as one region is cut over and another is attacked. The relative pro-
duction of ten States in 1880 and 1907 is shown in figure 6.

In 1880 these ten States produced 53.8 per cent of the total cut of
18,125,432,000 board feet, and in 1907 they produced 52.4 per cent of
the total cut of 40,256,154,000 board feet. The changes in the output
by States are striking. Michigan supplied 23 pe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>