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Arr. I. On Irrigation in Tasmania. By Captain
A. F. Corron, Madras Engineers.

(Continued from page 93.)

Havine shortly examined the particular advantages of
irrigation in this colony, and noticed some of the most
important points connected with the subject, it remains
to consider the means by which the water may be brought
to the land. There are two principal modes of effecting
this ; viz.— ' .

First, by channels led from rivers or tanks.

Second, by raising the water by machinery.

In the large rivers, such as the Derwent, South Esk
&c., which contain a large flow of water throughout the
summer, it is, of course, only requisite to divert a suf-
ficient quantity of the water so provided, from its natural
course, to the land to be irrigated ; but.if it be required
to water a greater extent of land than such rivers can in
their present state supply (and also to keep up a stream
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in the smaller rivers, which in their natural state contain
no water in summer), recourse must be had to the means
before stated, of storing up the winter rains in the lakes,
lagoons, and marshes, by closing their outlets with
earthen or timber dams.

It may be best here to notice the principal points to
be considered in forming these reservoirs :—

First, with respect to the strength, &c. of the em-
bankment when of earth. It may be made of any
materials (except absolute sand) that may be on the
spot ; only taking care that there is so much more earth
than stones as to make it solid and water-tight. For its
dimensions, it must first be noticed, that to resist the mere
pressure of the water, the weakest earthen bank that can
be thrown up will have more than sufficient strength.
No embankment is ever breached by the mere pressure
of the water : its destruction is always caused by the
water overtopping it, and so cutting through it ; except-
ing, indeed, very rarely by the water soaking into the
earth of which the embankment is formed, and con-
verting it into half-fluid mud: but even' this is caused
only by allowing the water in the tank to rise too near
the level of the top of the bank. Hence, in determining
the dimensions of a bank, the points to be considered
are, what slopes and materials will resist the tendency
of the earth o slide down from its own gravity, the wear
of the rain water running down them, and the ripple of
the water in the tank ; and what breadth at top will. be
sufficient to secure thebank from too rapidly wearing away
by the weather, the tread of cattle, &c. The slopes
should not on any account have a less inclination than
1} in breadth to 1 in height: from that to 2 to 1 will be
sufficient to provide against the::slipping of the earth,
and the wear of rain-water in this colony. In very open
and exposed situations, the effect of the ripple, if the
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tank is large and.deep, will be very great; and either
the slope about the level of the water on the inside must
be increased to 3 or 4 to 1, or, which is much better, it
should be made not less than from 2 or 3 to 1, and
covered with stones or large gravel. It is to be ob-
served, that it is only about the level of the water when
full that this precaution is necessary ; for when the water
is low, both the depth and surface being diminished, the
ripple is greatly reduced, and its effect upon the bank
trifling. :

The height of the bank must be such as to ensure
its top being always from 13 to 2 yards above the
highest permitted rise of the water, both to prevent the
water running over it in high winds, and also to secure
it against the water soaking into it. The lower part of
the embankment will always be sufficiently consolidated
to prevent the water penetrating, from the weight of the
superincumbent earth, and, in this colony, from the
pressure of the feet of the cattle and wheels of carts ; but
the last yard or two will be more loose and open, and
therefore more liable to be sodden with the water of the
tank. I never myself saw but one instance of a bank ’
becoming sodden, and in that case all the water entered
from very near the top.

To determine the greatest height of the water in the
tank, it is absolutely necessary that it should be provided
with a waste channel, of sufficient capacity to carry off all
the water that can enter the tank in the heaviest rains.
If the water be permitted to rise to the top of the bank,
no dimensions or material can save it (unless made of solid
masonry); but if the water be not permitted to rise too
near the top, no mischief can happen. The waste channel
must be made round one end of the bank, so as to lead
the water quite clear of the artlﬁcml earth-work. If
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the waste channel is cut through very soft soil, it will
be necessary to construct a dam across it of rough stone
or masonry, to prevent the stream from wearing it away,
or it may have a work of timber in it for the same end.

The breadth of this channel should bear some propor-
tion to those of the various streams that enter the tank:
in large reservoirs it may be smaller in proportion than in
small ones; because, the surface of the water being great,
it will take long to raise it much, and, as the heaviest
falls of rain do not continue very long without inter-
mission, they will have ceased before the tank is too
high, and time is afforded for it to discharge itself by a
proportionately smaller channel. In most situations in
the occupied districts of this island, where the rains are
never very heavy, a channel of from 3 to 6 yards broad
will generally be found sufficient, supposing the water
can rise in it to the depth of half a yard or two feet
without endangering the bank.

The last point to be attended to in the bank, is the
sluice for letting out the water when required for irriga-
tion. This must of necessity be made at a low level, in
order that the whole of the contents of the tank may be
drawn off. Timber will, of course, be the cheapest
material in this colony; but as it will decay, and the
renewal of it involves the cutting through the embank-
ment to the bottom, (which would be not only expensive
and troublesome, but, if not carefully and solidly filled
up again, would endanger the bank,) it would be best to

- form the sluice of rough stone laid in mortar, and
- pointed on the inside with water-cement.
The masonry should be laid in a channel cut in the
“mnatural ground, and not in the bank itself, near the
lowest part of the outlet, and within a foot or two of the
level of its bed. It may have near the inner end a
timber gallows in which a gate may slide, so as to close




TiffUpd 1997

Bean i

PSS e pay

-

Lidge o Water whea !

R




TiffUpd 1997

On Irrigation in Tasmania. 165

the sluice : this gate may be very small, because, from
the pressure of the head of the water in the tank, a
small opening will discharge a great quantity of water.
Supposing the head of water—that is, the height of the
surface above the gate—to be 9 feet, the velocity of the
water through it will be 20,000 yards an hour; and if it
were required to discharge 10,000 cubic yards an hour,
or sufficient for 15,000 acres, the gate must be one yard
high and a foot and a half broad. The interior of the
sluice must be made of much greater capacity than the
opening, so that the water in flowing through it may not
press upon the top and sides, which would be likely to
burst it. The outer end of the sluice must be secured
with stone-work, so as to prevent the water in escaping
from wearing away the earth, and undermining the sluice
and bank. The accompanying diagrams show the cross
and longitudinal sections and plan of a bank 6 yards
high, upon the principles here given.

Thus the essential points in the comstruction of an
embankment are these :— .

1st. That it should have slopes of from I 3 to 2 of
breadth for 1 of height.

2nd. That it should not be less tham 3 or 4 yards
broad at the top.

3rd. That it should be from I to 1% yards higher
than the highest level of the water, and about 2 yards
higher than the bed of the waste channel.

> 4th. That if the tank is large and much exposed, so
that there may be a heavy ripple upon the bank, it
should have a slope of 3 to'l about the highest water
level, and be covered with stones or large gravel for 13
or 2 yards above and below that level.
5th. That it should be provided:with an ample waste
channel, cut in the natural ground, and carried quite
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clear of the art1ﬁ<31a1 bank, being protected by stone or
timber work across it in one part, if the soil is soft. Its
bed should be 13 or 2 feet below the highest level to whick
the water is allowed to rise, or about 2 yards below the
top of the bank.

6th. A sluice of masonry must be 1a1d in the natural
soil, and furnished with a timber sluice-gate sufficiently
large to discharge the greatest quantity of water that
can be required at one time.

When the river is either naturally or by means of such
reservoirs provided with a sufficient stream of water, it
remains to lead it off by means of channels to the lands
to be watered ; which channels for that purpose must have
a less fall than the river itself has. Thus if the river hasa
fall of 6 feet per mile, and the land to be watered is 15 feet
above the bed of the river, the head of the channel must
be situated 3 miles higher up the river than the land to
be watered, and it may then have a fall of 1 foot per mile,
which will generally be found a convenient fall.for such
channels. The velocity of the current in rivers and
channels depends upon these two things—the depth

of water, and the fall per mile; and in such channels it
may be taken to be as follows :—

Fall of 1 foot per mile 1 foot deep 600 yards per hour.
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