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NOTICE: The proiect that 1s the Bubject of this report was approved
by the Governing Board of the National Research Council, whose members
are drawn from the councils of the National Academy of Sciences, the
National Academy of Engineaering, and the Institute of Medicine. The
members of the committee responsible for the report were chosen for
their aspecial competences and with regard for appropridate balanca.
This report has bepen reviewed by a group other than the authors
according to procedures approved by 4 Report Review Committee
consisting of members of the National Academy of Sciencea, the
National Academy of Engineering, and the Institute of Medicina.

The National Research Council was established by the NHational Academy
of Sciences in 1916 to associate the broad community of acience and
technology with the Academy's purposes of furthering knowledge and of
advising the federal government. The Council operates in accordance
with general policies dstermined by the Academy under the authority of
its congressional charter of 1863, which establishes the Academy as a
private, nonprofit, self-governing membership corporation. The
Council has become the principal operating agency of both the Rational
Academy of Sciences and the National Academy of Engineering in the
conduct of their sarvices to the government, the public, and the
gcientific and engineering communities. It is administered jointly by
both Academies and the Institute of Medicina. The National Academy of
Engineering and the Institute of Medicine were established in 1964 and
1970, respectively, under the charter of the National Academy of
Sciences.
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sormnewhat sinuous, it is more difficult to navigate than a channel with longer tangents. Cort-
mercial or recreational needs often indicate the desirability of extending s channel into
the upper limits of the estuary, or into coves, tributary streams, or interior basins, but it
often h]appens that such channelg shoal much more rapidiy than the existing downstream
channel,

Channel depth. The construction of a channel that is appreciably deeper than the
natural depths along the course of the thalweg, or the deepening of an existing channel, may
engender a difficult maintensnce problem. After the depth required for safe navigation of
the design vessel has been determined, it may be found thaf such a channel cannot be justi-
fied. Consideration will then be given to channels of lesser depths that would be suitable
for the design vessel when advantage is taken of the tide. The governing considerations
frequently are the natural depths of the thalweg, the depths beyond the limits of the pro-
posed channel, the magnitudes of the changes in the cross sections of the estuary if the pro-
posed channel is constructed, and the kinds of material available in the waterway beyond
the limits of the channel for transport into the channel by density flows and by the tidal
currents. For example, the shoaling rate of a channel of a given width and 40-foot depth
located in a relatively very wide waterway may not be appreciably greater than that of a
channel of the same width but 37 feet deep. The resulting cross sectional areas created by
the two channels may not be significantly different. On the other hand, if the range of tide
is large it may be possible to serve the design vessel reasonably well with a channel depth
of 30 feet inatead of the optimum of 40 feet. In this case, the resuiting cross sectional ares
may be sufficiently closer to the natural or pre-improvement cross sectional area to eflect
a congiderable saving of maintenance costs. Similarly, if the natural depths along the thalweg
are 10 feet and a channel of 40-foot depth is the optimum, it is unlikely that there would
be much difference in maintenance costs between 2.40. and a 37-foot channe!, other factors
being equal, but the difference could be appreciably between 40- and 30-foot channels.

Channel depth sometimes has s profound effect on the distribution of shoaling as well
as the rate of shoaling. For example, a channel 40 feet in depth may cause the bulk of the
shoaling to occur in a place where there are no disposal areas, while a channel depth of 35
feet may shift the location of the heaviest shoaling to a location downstream, where disposal
areas are plentiful, or the effects of the two depths could be reversed from those discusgsed
here. Distance of the disposal area from the bulk of the shoaling is, of course, a factor in
the cost of maintenance. Channel depth helps determine the location where the upstream
predominance of bottom currents over downstream bottom currents occurs. References 8
and 15 should be conauited for additional information on this matter.

Channel width. While channel width and channel depth are factors of equal signifi-
cance insofar as cross sectional area is concerned, it appears that inadequate depths are much
more hazardous than inadequate widths, and they csuse greater delay to vessels. On the
other hand, a choice between the provision of a channel of width adequate to permit two-way
traffic and inadequate depths at low tide, as compared with a channel suitable for one-way
traffic of design vessels and of adequate depth even at low tide, must take cognizance of the
poasibility that the greater depth may cause 2 shift in the location of the bulk of the shoaling.

Channel alignment, Channels should be located as closely to the alignment of the
thalweg as is practicable, keeping in mind that the larger vessels cannot navigate the sharp
bends that sometimes are characteristic of the alignment of the thalweg. In cases where
there are two deep areas of approximately equal depth, the relative merits of each should
be considered before selecting one of them for improvement. When it is found that the align-
ment of a channel located on the thalweg would be too sinuous to serve the design vessel
reasonably, consideration will be given to the use of training works having for their pur-
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