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Rivers in Russia, where its use was the outgrowth of very 
favorable natural conditions. These rivers, flowing in oppo
site directions, take their source in a lake and swamp re
gion at an elevation of 665 feet above sea level where land

Except the Rhone and the 
are canaliz-

commenced in this country.
Loire, nearly all the improved rivers of France 
ed, about 970 miles in all ; and in Germany, where there are 
nearly five times as many, miles of open as canalized rivers
and regulation finds its warmest advocates, but little new re
gulation work of importance has been done since 1875. In 
Belgium there are four times as many miles of canalized 
rivers as open rivers. (Royal Commission, Waterways and 
'Canals—Lindley. )

Table III.—Cost of Canalization in the United States.
(U.S. Inland Waterways Commission, 1908. )
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A fair conclusion is that the present tendency is toward 
the selection of canalization whenever a new system is to be 
chosen, particularly if the examination of the natural and 
economic conditions shows regulation to be inapplicable. It 
also seems that lateral canals are not now being regarded 
favorably unless the local conditions unequivocally indicate 
the necessity of their adoption.

The theory of the use of reservoirs as an exclusive mode 
of improving rivers for navigation is an old one practically 
abandoned now in this country by river engineers but reviv- 
ed from time to time by its advocates and sometimes made 
the subject of an academic discussion of considerable ser
iousness. At first glance the theory is very engaging, but 
experience in its application has been in the main unsatis-
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was cheap and unfit for agriculture. Here the construction 
of low, cheap dams was an easy task, resulting in increas
ing the reservoir effect very greatly without the necessity of 
obtaining new storage sites or going to much expense for 
dams and regulating works. A natural reservoir system was

Table II.—Cost of Canalization.
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GERMANY (British Waterways Commission).
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in fact already in operation, needing only a little artificial 
regulation. The capacity of this system is 35,ooo cubic feet 
with dams only 17.5 feet high. (Reservoir sites in Wyoming 
and Colorado.—Chittenden. ) It is usually considered a fair
ly efficient work in lengthening the season of navigability of 
the two streams.

The same favorable natural conditions were found on 
the upper Mississippi River and similar reservoirs were 
built by the government for improving navigation in the 
’70’s. By constructing low dams across the outlet of an ex
tensive lake area, a storage of 93,400 million cubic feet was 
accomplished at a total cost of only $678,300. (Reservoir 
Sites in Wyoming and Colorado.—Chittenden.)

factory and its applicability depends on many assumptions 
which are themselves of doubtful tenability.

The possibility of conserving the high water flow of 
rivers, thus reducing injurious floods and later using the 
stored supply during the low stages for the benefit of navi
gation, is fascinating alike to' layman and theorist, and of
fers a wide field for speculation. But the attempt at prac
tical application usually introduces virtually insurmountable 
difficulties.

The theory takes it for granted that sites for reservoirs, 
ample in number and capacity, can be obtained without 
greater injury to railroads, factories, towns and valuable Pri
vate possessions than the benefits to be obtained for the pub
lic ; that enough high dams can 
cost free from danger of a breach operated intelligently and 
efficiently in order to create the necessary storage space for 
regulating the discharge. It assumes further that these re
servoirs are not likely to be soon filled with silt but are prac
tically of permanent usefulness. It assumes that increased 
discharge in the rivers means increased depths, ana that pre
cipitation may be foretold with sufficient accuracy to permit 
successful regulation. All of these assumptions are more or 
less debatable and some of them are plainly of doubtful re
liability.

Although the Russian reservoir system was in a measure 
successful, the effect of these reservoirs upon the Mississippi 
River at St. Paul, 357 miles below the dams was slight, be
ing from 12 to 14 inches on an average, and 51 miles further 
down all trace of it disappeared altogether. But the dams

be safely built at reasonable

were so beneficial for the production of power that when 
their abandonment by the government was being considered 

years later such a course was vigorously opposed bysome
the milling companies and other similar interests benefited,
although they contributed practically nothing toward the ex
pense of the work.

The system has never been extended in the United States 
although often studied. The slight assistance to navigation 
and the high comparative cost of construction and mainten
ance were reasons given for not applying this method of im-

The reservoir theory has never been practically applied 
°n a large scale as an aid to navigation except in two cases, 
and the results there have not been encouraging. It was 
early adopted on the headquarters of the Msta and Volga
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