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quantity of water, dimensions of channels, &c., which it
is the purport of the present memorandum partially to
supply. Several excellent works have already been both
planned and executed by land-owners, without assistance
or any previous experience. It would, of course, be
unwise in any person, now that a beginning has been
made, to execute any such work without first visiting
and carefully examining those already completed : the
inspection of these will give a confidence which no
writing can. From what I have seen of the intelligence
and enterprise of the colony, I have no doubt that means
will soon be found of accomplishing these important
objects throughout the island. The grand points to be
kept in view are the storing up of the winter rains for use
in the summer ; and the extraordinary facilities there are
for effecting this, owing to the peculiar features of the
country. In noticing the floods and torrents arising from
the winter rains, it is grievous to consider that for want
of this very water, at that.time flowing into the sea in the
quantity of millions of cubic yards per hour, and doing '
nothing but mischief in its course, the land-owners will
probably before three months are past see their grain
crops greatly diminished, if not destroyed, by the grub,
the frost, or the drought, and their pastures without a
green blade. The reason that this has been the case
hitherto is obvious; scarcely anybody in the colony
having seen any thing of irrigation, their attention has
not been called to the subject. Nobody hesitates to take
the trouble to collect his hay in the summer to prevent
his horse starving in the winter ; and it will, after a few
years, appear equally absurd to complain that he has no
water in summer, when he was flooded -with it in winter,
just also as it now appears astonishing ‘that there should
have been a time when wool was destroyed as a nuisance
instead of being sent to market. Indeed the water is a
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greater treasure than the wool, and the bringing it into
use will cause as great a step in the progress of the affairs
of the colony as the export of wool has done. i
In connection with the subject of irrigation, I do not
like to lose this opportunity of offering a suggestion on the
subject of internal communieation, as the principal means
which have been proposed as best calculated to promote
the one, may be applied also in one case, at least, to pro-
mote the other, viz., the storing up water in the lakes. It
has, indeed, been now so fully proved that, in general, rail-
roads form incalculably the best means of internal com- ’
munication, that thére can be little doubt on that point;
yet there are particular cases in which water communi-.
cation may still be advantageously adopted: they are,
however, almost entirely confined to the use of rivers,
which are, in their natural state, either almost or quite
navigable for steamers, while the country through which
they pass is imperfectly occupied. Through a fully popu-
lated country there can scarcely occur a case in which it
would not be advisable to construct a rail-road, even
parallel with a first-rate navigable river, on account of
the superior speed with which it ean be traversed. But
before the population of a tract of country becomes dense,
and especially when the face of the country is of a nature
ill suited to the construction of rail-roads, it may be well
worth while to establish a water communication. Such
seems to be the case with the Derwent. Advantage has
already been taken of that river to form a steam com-
munication as high as New Norfolk, up to which point
no natural obstacle occurs; and consequently the only
capital required was for the purchase of the vessels.
Above that township rapids oceur at-every two or three
miles, having only one or two feet of water in them in
the summer, which, though in their present state they are
an effectual obstruction to navigation, are yet by no means
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very formidable obstacles. The river consists (I believe,
from the highest point occupied) of a succession of broad
and deep reaches, extending from 3 to 2 miles in length,
in which the current is from } to 2 miles per hour when
the river is low, and from 2 to 4 miles per hour in high
freshes. These are separated from each other by rapids,
in which the river has a fall of from 2 to 6 feet in a
distance of 100 or 200 yards. In the highest part of the
river, where there is much improvable land—viz. near
the mouth of the Big River—the fall was found by levelling
to be 12 feet per mile; and it appears, like the generality
of rivers, to have less fall as it approaches the tidewater :
the total fall may, therefore, be 300 feet between the Big
River and New Norfolk. This tract of country is ex-
tremely valuable; and at the same time particularly unfa-
vourable for the construction of roads. The principle
upon which improvement of this river should be con-
ducted appears to be, that it should not be attempted to
make it a very complete navigation in the present state
of things, but rather to employ upon it as small a capital
as will suffice to make it available for small steamers.
There are three plans which may be adopted : the first
is, to cut a caunal along one side of the valley, to be filled
at its head from the river; and in that case it would, of
course, be advisable by the same means to provide for
the complete-irrigation of the whole of that side of the
river : this would not'be by any means a very difficult
undertaking, though the expense would be great. If it
were led off from the river a few miles above the Big
River, where the fall is 12 feet per mile, it would in the
course of 6 miles attain a level of 60 feet or more above
that of the Derwent ; after which, as there would be so
great a choice of level, the cuttings would not be very
enormous ; and it would be carried across the torrents
that come from the southward on timber aqueducts. This
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would be a considerable work ; but the extent of land that
it would irrigate - would be so great, that there is little
doubt that the advantages to be derived from that and
navigation together would cause an ample return.

The objections to this plan are,—

1st. That it would require a considerable expenditure
at once.

2nd. That it would not much benefit the estates on the
opposite side of the river, and consequently it would
be advisable to cut one also on that side; but if it an-
swered on one side, a second one would probably be
equally advantageous.

3rd. It must be carried into effect in one complete
plan,—that is, as respects the navigation,—or it would be
useless ; though, as respects irrigation, if it was only
carried a part of the distance, the full benefits of that
part would be obtained.

The other two modes are, either to cut canals round
each separate rapid ; or, by removing the stones and rocks
out of the bed of the river, so far to diminish the current
as to allow of steamers surmounting it.

Whichever of these was adopted (but especially if the
last was approved), the most important step in the plan
would be to secure a greater supply of water in theriver,
in the summer months, by closing the outlets of the lakes,
as has been proposed in speaking of irrigation. By this
means, at a very small expense, an additional depth of
1 foot or 13 feet might be obtained in the river, even in
its present state. Supposing the lakes at the head of the
Derwent, Shannon, and Ouse to cover 200 square miles,
and that the average fall of rain thereabouts is 20 inches,
it is probable that 2000 million’ cubic yards of water
might be retained in them above their natural summer
level : this would supply a stream in the rapids 60 yards
broad, and 1 foot deep, for 200 days. To obtain this
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great supply of water, it would only be necessary to close
. the outlets of 4 or 5 lakes with embankiments 2 or 3 yards
high : the outlets of all lakes are narrow, and the extent
of work required to close a large one is no greater than
for a small one. By these works also the dangers of
floods in the Derwent would be almost entirely removed.
By this first step more would be effected by a certain
sum to render the Upper Derwent navigable than ten
times the sums expended in the river itself. There is a
system of navigation of vast extent upon this plan in
Russia : large reservoirs have been formed at the heads
of the feeders of a main river, throughout a great tract of
country ; and as there is not sufficient water to keep the
river supplied constantly, notice is given at certain in-
tervals that an -artificial fresh will be formed in it,
when the boats are collected and loaded in readiness. The
sluices are then opened at the various -reservoirs at such
times as will allow of the stream from each arriving at
one point in the main river at a certain time ;. and haVing
. been kept open for some days, so as to allow of the
boats reaching their destination, they are again closed.
This alone would probably keep a sufficient depth of
water in the Derwent, even in the rapids, at all times,
for such boats as would be most suitable; viz. flat-
bottomed iron vessels drawing 2 feet water, similar to
those in use on the Ganges (but smaller), which, though
120 feet long, draw only 16 inches with their engines on
board, and when fully loaded 2 or 23 feet. - But still
the velocity of the current, though much less than it is
at present when the river is quite low, would be too
great for steamers to stem, unless by means of warps
fixed in such a manner that the.boat could get hold of
- them on approaching the rapid, and so by a windlass
warp herself through. The velocity of the water in
. rapids of small extent is greatest when the river is lowest,
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and diminishes as the river rises; and hence, by keeping
a greater supply in the river, the velocity will be di-
minished. , .

The expense of avoiding the currents in the rapids by
cutting channels round them, would, in most of those of
the Derwent, not be great. Supposing the total fall in
the rapid to be 3 feet,—and they do not appear to exceed
that in general,—a canal might be cut a quarter of a mile
long ; and if the water in it was 2} feet deep, the velocity
would then be about 23 miles per hour, which could
easily be surmounted. If the cut. was made only 200
yards long, with a fall of 3 feet, and depth of water of 2}
feet, the current would be about 3} miles per hour, which
would not be too much. At most of the rapids there
are very convenient places on one side of the river or
the other for making such cuts, where it would neither
be very expensive to dig them, nor would they be much
exposed to injury in floods. The navigation of. the river
might be effected by this means, even without an addi-
tional supply of water being secured in' the lakes, but
probably at a much greater expense. '

The third means for passing the rapids is to blast and

- remove the rock in the bed of the river for a moderate

breadth, so as to form a rough canal along the centre of
the channel,—or, if more convenient, near one side,—so
that, instead of a succession-of sudden falls, there might
be a gradual descent; and the greater the length for
which this was done, the more gentle the current would
be. Which of those two last plans might be best, would
be determined only by a particular examination; and
probably one might be best in some rapids, and the other
in the rest. In the course of the river there may be two
or three rapids which would require considerable labour
and expense, but in general this would not be the case.
The work, whether in the channel of the river or by the
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side, would be greatly facilitated by the previous con-
struction of the dams at the lakes ; because, by keeping
their sluices shut, the stream in the river might be kept
low. The advantages of either of these latter plans
would be—

1st. Only a very moderate capital would be required
to open the navigation as high as the Big River.

2nd. It would benefit equally both sides of the river.

3rd,—which is very important,—the plan would not
involve the execution of the whole undertaking at once.
If the work was begun near New Norfolk, every rapid
that was surmounted would be in itself a complete work,
as it would open so many miles of navigation, and then
as the work proceeded the total expense would soon be
ascertained correctly, and at the same time what
was expended would produce a certain extent of ad-
vantage. The work at the last rapid, about 2 miles
above New Norfolk, would allow the steamers to go 4
or 5 miles above the point where the steamers at present
stop, and so on. The current between the rapids is very
moderate ; and it must be remembered that the boats
would never be fully loaded in going up.

‘What the noble valley of the Derwent would become, !
were it fully irrigated and the navigation open, it is not |
easy to imagine : it would certainly be one of the most
beautiful and valuable tracts of country in the colonies;
and, upon a consideration of the subject, it seems scarcely
possible that the increase in the saleable value of the
estates alone would not abundantly justify the expendi-
ture necessary, independent of returns in money from the
profits of the navigation. I have not the means of
giving more than this rough sketch of what might be
done for the improvement of this valley : if a company
were formed, and a small sum subscribed, a complete
survey and estimates might be prepared, from which a
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