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To His Ercellency Sir Hexey Epwarp Fox Youwe, C.B., §c. &c.

Tae Commissioners, appointed by Your Excellency to “ enquire into the question of Irrigation as
regards this Colony,” have given their most careful consideration to this important subject.

They request leave to express to Your Excellency their high sense and appreciation of your
able and unwearied advocacy, encouragement, and promotion of the cause of Irrigation in
Tasmania,—for which they feel sure that Your Excelleney will eventually obtain the gratitude of
the community.

In dealing with the various and intricate questions which are connected with Irrigation, and
especially with that most difficult question of the legislative provisions necessary for bringing it
into operation, with a due regard to individual and corporate rights, they have not only availed
themselves of information which they have themselves acquired or have obtained from practical
Irrigators in this Colony, but have had recourse to the best publications on the subject,—particularly
to that of Captain R. Baird Smith on Italian Irrigation,—and to the various English and Colonial
Acts affecting the drainage and supply of water. They have also had the advantage of perusing the
three Draft Bills laid by Your Excelleney before the Executive Council; namely,— The Right of
Passage for Water Bill,” ¢« The Irrigation Districts Bill,” and ¢ The Irrigation Loans’ Bill,”—in
which they are gratified to find that principles are enunciated which correspond, for the most part,
with those laid down by the Commissioners.

They have not regarded it, however, as within the special provinee assigned to them to frame
such an Act as will be necessary to carry out their recommendations,—leaving that to be done by
Your Excellency’s Government, under the care of the Attorney-General.

Various circumstances have conspired to interfere with the duty entrusted to the Commissioners,
and to delay its execution. They have now, however, finally considered the question in all its
bearings, and have agreed to the following Report.

REPORT.

TaEe general benefits resulting from a well-devised system of Irrigation are so well known and
appreciated, that the Commissioners feel it to be quite unnecessary to enlarge upon them.

They deem it to be incumbent upon them, however, to direct especial attention to the extreme
want of moisture during the Summer season in this Colony, and to the great loss of all kinds of
vegetable and animal products resulting from the parched condition of the soil; and, at the same
time, to point out the facilities afforded for Irrigation in many parts of the Island by the natural

features of the country; and they consider that these facts entitle them to draw the conclusion, that

a well-planned and properly-executed system of Irrigation could not fail to add very largely
to the material prosperity of the community. '

X a
Usnally about the middle or end of December the soil begins to dry up, and the pastures to
wither, while crops of various kinds are more or less injuriously affected by the powerfully
evaporative influence of the Summer sun. Sheep and cattle grow lean, and the supply of butter
and cheese diminishes. At the same time, caterpillars, greatly increased in numbers by the drought,
commence their ravages, and are driven, by the scantiness of the grasses, to attack the corn.

Under such circumstances, it must be evident that a copious supply of water would
prove of inestimable value. Both garden and agricultural produce would, not only be pre-
served from injury by the Summer heat, but be immensely increased in quantity; our exports of
fruit would be far greater, and of finer quality ; while larger crops of grain and potatoes would
enable the farmers to cope with the disadvantage of low prices; and the cost of good butter and
cheese would be within the means of all. 'We should be in a position to compete successfully with
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the Sister Colonies; and, if satisfied with moderate profits, might for ever shut the door on the
importation of grain into Victoria and New South Wales from South America; and might
become, practically, the granary of Australia.

But it, may be said, that only a small portion of the Island ean be brought under the influence
of Irrigation, and only results comparatively small could be obtained.

To that the Commissioners would reply, that the produce of every acre of properly irrigated
land is so much greater than that of an acre of land unirrigated, that 100 acres of the former may
be regarded as equivalent to at least 500 acres of the latter, in the amount of produce obtainable
from it,—and to.a larger area, if the greater certainty of good crops under Irrigation is considered.

It has been estimated by Major H. C. Cotton, that in this Colony, ¢ green crops, potatoes, and
all garden produce under Irrigation would yield up to £30 an acre,”—and that the increase of grain
on any land properly irrigated would be “at least 20 bushels an acre.”

Mr. Martelli, in his Report to the Commiss:oners, calculates that ¢ with regard to the applica-
tion of Irrigation to horticulture, one acre will produce as much as ten under ordinary tillage; while,
on pastoral lands, the ground which would only support 8 sheep to 10 acres, he finds, by his own
observations, can be made to carry 8 sheep to each acre.” He also remarks that, with Irrigation, we
shall not only be producing four crops of hay a year, and be feeding 8 sheep to each acre of land,
but, ¢ by rendering this Colony independent of the other Colonies, we should be enabled to put a
stop to the exportation of money,” and to raise our produce ¢ at seasons when the neighbouring
Colonies could not possibly do so; and that, consequently, a considerable increase of price would
be obtained.” '

Baut the Commissioners conceive that, apart from all mere speculations as to the benefits
derivable from Irrigation in Tasmania, it ought to be a sufficient recommendation of its adoption, that
very favourable results have actually been,and are still being obtained by its means,—often under very
unfavorable circumstances. On the land bordering on the Derwent and its tributaries Irrigation is
profitably carried on by Dr. Officer, Messrs. Shoobridge, R. C. Read, Fenton, Sherwin, E. Nicholas,
A. Reid, and other proprietors. - In the valley of the Macquarie River Messrs. Kermode, Parra-
more, Horton, and Smith have gone to considerable expense to secure the advantages.of Irrigation.
Several landholders on the northern side of the Island also derive very great benefit from the appli-
cation of Irrigation to their estates. Mr. W. Archer, of Cheshunt, states that he has fattened,
upon pastures of irrigated rye-grass and white clover, as many as 10 sheep to the acre, at a season
when the greater part of the Island was parched with the heat,and cattle and sheep were barely subsisting
upon the native grasses. The whole benefit was derived from the application of water to the land;
for, while the meadows which had been irrigated were covered with luxuriant pasturage, the adjoining
ones that had not, were brown and bare of herbage. '

Even withont bestowing any consideration wupon the valvable results to be fairly expected
from the Irrigation of corn-fields and gardens,—the Commissioners think that it ought to
be sufficient to atiract our attention to the subject of Irrigation, and its beneficial influence upon
pasture lands, to remember the large amount of wealth which is annually taken out of the Colony
for our necessary supplies of provisions. In the year 1859, cattle were imported from the Sister
Colonies to the value of £64,270,—sheep to the value of £23,815,—and salt provisions, chiefly from:
the Sister Colonies, to the value of £21,936. At the same time, butter and cheese, to the value of
£6,669 were imported. We sent out of the Colony a total dmount of £116,690 for provisions
during 1859. The Statistics for 1860  not being in their possession, the Commissioners are not
able 10 state the value of the provisions imported during that year. :

They are aware that we exported cattle, sheep, and provisions, to the value of £4,920, together with
butter and cheese, to the value of £13,877 during 1859 ; but they cannot admit the necessity of importing
apy supplies of provisions at all ; and, without guaranteeing the correctness of Major Cotton’s and
Mr. Martelli’s calculations of increased produce resulting from Irrigation, they feel convinced that,
under a proper system efficiently carried out, it would afford us the means of producing for ourselves
more than the quantity of provisions required for the wants of this Colony ; and would also yield us the
incidental profit arising from an additional export of wool, hides, &e. For example, 16,650 acres of
English grasses, properly irrigated, would enable us,—at the low rate of 14 acre for a head of cattle,
and 5 sheep to an acre,—to keep 7,300 head of cattle, and. 28,500 sheep,—that is to say,—a sufficient
number of each to furnish the full quantity of meat imported ; and 7,710 acres in addition, would
enable us to fatten them for the market.

An irrigated area, therefore, of about 24,000 or 25,000 acres of land laid down. in English
grasses, would obviate the necessity of importing meat into the Colony, and would secure the ex- -
penditure within our own teiritory of about £110,000 a year.
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The questions then arise,—What available area of irrigable land is there in this Island? and what
would be the means and cost of its irrigation ?

In estimating the cost of Irrigation, the Commissioners have confined themselves to the question
of supplying water for that purpose in the main channels, and have not taken into account the ex-
pense of necessary surveys, or the cost of actually distributing the water upon the land.

According to Mr. Martell’s surveys and caleulations, there are-14,900 acres of land bordering
on the River Derwent and its tributaries, which can be brought under an effective plan of Irrigation
for about £22,000,—which would be at the rate of about £1 10s. an acre ; and in the Midland and
Northern Districts 83,000 acres, (comprising such land as “ he considered, from its natural position
and advantages, could be most easily and economically irrigated,”) at a cost of about £221,000,—
or at the rate of £2 13s. 9d. an acre.

Major Cotton estimates that 20,000 acres of’ the plains bordering on the Macquarie, Elizabeth,
and Lake Rivers could be supplied with a system of Irrigation at a cost of £40,000,—that is to say,
at the rate of £2 an acre, i

According to Captain R. Baird Smith, Irrigation in India, owing partly to the natural facilities
afforded by the surface of the country, and partly to the extremely low price of labor, is carried
out at a very small expense ; the Grand Ganges Canal affording water at the original cost of about
5s. an acre; the Western Jumna Canal at a cost of about 3s. an acre, and the Eastern Jumna Canal
—the most expensive British-Indian line—at a cost of about £1 2s. 6d. an acre.

The same authority gives the cost'of Canals for Irrigation in Piedmont, where labour is four
or five times as dear as it is India, as varying from about £1 10s. to £4 an acre, when the condi-
tions under which it is adopted are favourable. The Canal di Caluso cost £34,908,—about £1,700a
mile,—for land, tunnels, aqueducts, dams, &c.,—which gives a rate, for 17,955 acres of land irrigated,
of about £2 an acre. The Canal di Bra cost £20,000—£1,000 a mile—and irrigates 5,500 acres,—
at the rate therefore of £3 12s. 9d. an acre.

From these data it may fuirly be inferred that 24,360 acres—that is to say, an area large enough
for rearing and fattening an adequate number of cattle and sheep, to furnish a quantity of meat
equal to that’which we import—could be supplied with water for Irrigation in this Island at
a cost of not more than £2 10s. an acre,—or for the' sum of £60,900. A charge of 4s.11d.
an acre per annum on the above area would be sufficient to pay £6 10s. per cent. interest on the
capital required, and to form a sinking fund which would afford the means of paying it off within a
period of 22 years.

As to the means of Irrigation, Mr. Martelli, in speaking of the Great Lake, observes that “ he
is convinced, from inspection, that this magnificent body of water, comprising 28,000 acres of
surface, is the grand reservoir of nature for supplying this part of the couutry (the land bordering
on the Derwent and its tributaries) with water for the purpose of Irrigation.” e proposes to
provide water for the 83,000 acres of irrigable land in the Midland and Northern Districts, and to
carry out a comprehensive system of Irrigation there, by the employment of four methods ; viz., (to
quote from his Report)— By taking water direct from the rivers, and supplying the ground by
cutting channels. For example, take the Lake River, and Mersey Valley, &c. 2. From the
Reservoirs, as-on the ground adjoining Elizabeth River near Campbell Town. 3. A combined
supply from the Rivers and Reservoirs, as on the left hand side of the Macquarie. 4. A combined
system from Springs, Reservoirs, and Rivers ; as, for example—the country at Meander Valley.”

Major Cotton proposed to dam up Tooms’s Lake and the Long Marsh, the former of which
could be made to contain about 14,000,000 cubic yards of water, and the latter 50,000,000 to
60,000,000 cubic yards ; and to distribute the water by means of main and branch channels.

By reference to the remarks of Mr. Calder, the Surveyor-General, “ on the principal natural
reservoirs of Tasmania,” contained in an Appendix to this Report, it will be seen that he believes that
an ample supply of water may be obtained from our Lakes for the purposes of Irrigation,—both for
the 83,000 acres deseribed by Mr. Martelli in the Midland and Northern Districts, and for the
14,900 acres on the Southern side of the Island. To those remarks, therefore, the Commissioners
direct attention, as affording full information on this part of the subject.

Seeing, then, that there is a large area of land available for Irrigation, and that there appear to
be sufficient means of providing a supply of water to irrigate it,—aund that Irrigation could be carried
out in this Colony in a manner profitable to the persons adopting it, and most benefieially to the
community ,—it is now the duty of the Commissioners to point out the measures that will be best
adapted, in their opinion, for bringing Irrigation more extensively into operation, and for securing
the benefits wnien 1t 1s undoubtedly calculated to produce.

They urgently recommend that all Crown Lands suitable for reservoirs, dams, and other
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works of Irrigation, should be reserved from sale at once, under the powers conferred upon the
Governor in Council by the The Waste Lands Act..

In deciding upon the best system of Irrigation for this Colony, they have carefully weighed the
opinions expressed by Mr. Martelli, and the Report of the Select Committee of the House of Assem-
bly appointed last year,—as well as the observations contained, passim, in Captain Smith’s Italian
Irrigation,—and they have come to the conclusion, that the objections to a system of general Irri-
gation, by the direct action and superintendence of the Government, aré insurmountable.

They do not consider it likely that ¢ Private Companies,” composed of individuals who would
merely look for a profitable investment of their capital, would be at all calculated to succeed ; because
they would not have that local interest in Irrigation which the Commissioners consider essential to
success,—at least in this Colony.

They, therefore, recommend that encouragement should be given to landholders throughout the
Island to associate themselves together, for the purpose of establishing Distriets, composed of lands
capable of being irrigated,—to be called Irrigation Districts.

In order to bring Irrigation successfully into operation within such Districts, the Commissioners
are of opinion that the following legislative provisions will be required :—

1. That all Streams and Lakes should be declared Public Property, subject to existing rights,—
in regard to which there should be an appeal to the Supreme Court from decisions under 7%e Lands
Clauses Act. :

2. Thata Right of Passage for Water should be afforded across all lands, on compensation being
given,—both for a term of years (in the case of tenants), and in perpetuity,—for works both of Irriga-
tion and Drainage.

3. That a Right of Purchase should be given of land for reservoirs, dams, watercourses, &e.

4. That the Governor in Council should be empowered to proclaim any portion of the Colony
to be an Irrigation District, on the application of one or more landholders: such district to contain
only the land of the parties capable of being benefited by Irrigation within it.

5. That the Governor in Council should be empowered to alter and redefine the houndaries of
Irrigation Districts.

6. That, in the event of more than five ratepzyers being included within an Irrigation Distriet,
three or five Trustees should be appointed, by election from among the ratepayers within such
District. In the event of there being less than five ratepayers, that all should act as Trustees.

7. That the Trustees should be empowered to hold meetings te purchase and take lands, to take
materials from adjoining lands on giving compensatiou, to construct and maintain dams, reservoirs,
water-courses and drains, to fix the price and mode of distribution of water, to make arid levy rates
on those portions of lands within their District which the proprietors or occupiers thereof declare to
the Trustees their desire to irrigate, and to have power of recovery of rates; and generally to do all
things necessary to carry out a system and works of Irrigation within their District.

8. That the Trustees should be empowered to borrow money for carrying out works of Irriga-
tion, on the security of the ordinary rates, or of a special rate, or of the land of the ratepayers.

9. That the Government should be empowered to advance moneys out of the Land Revenue on
loan to the Trustees for works of Irrigation ; the scheme and plans of which have been submitted to
them for their approval, at £6 10s. per cent. per annum interest, in the proportion of Two Pounds
for every one One Pound raised by the Trustees, and on the security of a special rate, or of the land
of the ratepayers; such loans to be repayable within 22 years; the Government having power to
cause the works of Iirigation within any Irrigation District to be inspected at such times as they

shall think proper.

10. The Trustees may appoint a Treasurer and other Officers, who are to be accountable to them
for the proper discharge of their duties.

11. The Trustees to publish Quarterly Accounts.

12. The Trustees to publish in the Gazette, during the month of July in each year, an Annual
Report. of the state of the works of Irrigation within their District, for the 12 months ending on the

thirtieth day of June in every year.
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13. The property in all works of Irrigation, and in the land purchased for the same, to be vested
in the Trustees.

14. All moneys levied, received, or recovered under the Irrigation Act to be at the disposal of
the Trustees. ’ , ‘

15. The Trustees to make good all damage caused by the leakage, escape, or overflow of water
from their reservoirs or water-courses.

16. The Trustees to be empowered to sue, and to be sued, in the name of the Trustees of the
Irrigation District of (‘naming the District. ) :

17. Trustees refusing to act after their due election, or neglecting their duty, to be liable to a
penalty.

18. Any person taking water withont right, or opening or shufting or altering sluices, or
hindering the use of water by ratepayers, or causing stoppages in water-courses, or damaging works
of Irrigation, or obstructing the Trusteesin the performance of their duties, to be guilty of a mis-
demeanor, and to be liable to a fine, or to imprisonment, or to both.

19. All offences under the Irrigation Act to be dealt with summarily under The Magistrates
Summary Procedure Act.

\ 20. All appeals from penalties under the Irrigation Act to be made under The Appeals
Regulution Act.

21. And generally the provisions of the Irrigation Act to be, as far as possible, analagous to
those of The Cross and Bye Roads Act, 1860. .
W. ARCHER, Chairman.
August 14th, 1861.

APPENDIX

SoME REMARKS ON THE PRINCIPAL NATURAL RESERVOIRS OF TASMANIA CONSIDERED IN CONNECTION
WITH THE SUBJECT OF IRRIGATION.

Tug principal Lakes of Tasmania are placed on the high central table Jands of the Counties of Westmorland
and Cumberland, the overflowings of all of which, (except Wood’s and Arthur’s Lakes,) are directed southerly.

Names and Areas of Lakes discharging Southerly.

ACRES.
The Great 1ake COVErS +vveeevanrieresoesoacsssessansnas .es 28,000
Lakes Sorell and Crescent COVer vvventieneeiraeeerencosensanns 17,000
Tiake St. Clair COVErS cvetvvtsrnnsncesesssssasssscsncsoannss 10,000
Lake Echocovers............ eeserenenecenes Ceeieeereaians 9,000
Nineteen Lagoons COVEr vovvseersesacrioseciannss cereceesaa. 1,500
TOTAL e vvennnvaceronesersonans 65,500

. Names and Areas of Lakes discharging Northerly.
ACRES.
Lakes, ArthUr COVEr . ueetvreiieiieinerannersnetsasenenne 7,500
Wo0d’s LaKe COVEISeunrraesseraneerasossosassoansnansonnnns 2,500
‘ TOTAL + .+ enveess Ceeeeeee veeees 10,000

The above Lakes have a total surface of 75,500 acres, whercof the proportion discharging southerly is
as 6'5 to 1 discharging northerly. o

We may now estimate their capacity for Irrigation.
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It is determined by Mr. Martelli that about 45,000 cubic feet of water is the quantity required to
irrigate a single acre of land, though he intimates that his estimate is a liberal one. (See page 5, Report 2.)
For simplieity’s sake I will, however, in the subjoined calculations, take it that one acre of water, having a
depth of one foot, will suffice to irrigate one acre of land ; for, as the acre contains 43,560 feet, it will be
evident that this measure will suit Mr. Martelli’s statement so very nearly that the difference is not worth
serious attention.

We may also very safely take it for granted that we can avail ourselves of one yard of the depth of each
of the above-named reservoirs, to be taken either direct from the Lakes themselves or from convenient points
of the rivers that carry off their superfluities. Now, this being the case, we may very soon discover that in
these great reservoirs alone there is water enough to irrigate fwice the land that he said, and considered
suited for the purposes that we have in view ; namely,—

ACRES.

In the basins of the Derwent and its tributaries, about .............. o0t e.o.os 15,000
And in the basins of the Macquarie, Meander, North and South Esks, and Lake

Rivers,about .............. Ceeeeas Ceettieet et Ceerrn et 83,000

b S 7 ceeesanenen 98,000

Which, according to Mr. Martelli, would require 4,410,000,000 cubic feet of water per year to irrigate them
properly, and which could be provided for from the Great Lake alone, except 14,000 acres of it, or one-
seventh of the whole.

Supplies from the Great Lake.

This Lake covers an area of 28,000 acres or 1,219,680,000 sqnare feet; and taking one yard of its depth
only for Itrigation, we have 3,659,040,000 cubic feet, and taking 43,560 cubic fect as enough for one acre,
this Lake should water 84,000 acres.

Supplies from Lakes Sorell and Crescent.

These Lakes contain 17,000 acres, 740,520,000 square fect, or, for a yard of their depth, 2,121,560,000
cubic feet, or enough to. water 51,000 acres.

These Lakes, it should be remarked, cannot be dammed up so as to increase their depth one yard with
out damage to private property.

Supplies from Lake St. Clair.

This Lake may cover an area of 10,000 acres,* or 435,600,000 square feet, or, taking one yard of its
depth, 1,306,800,000 cubic feet, being enongh to water 80,000 acres.

Tt has been said that this Lake will never be useful for Irrigation purposes ; but there are vast extents of
nearly level lands within a few miles of it to be eventually drained and irrigated. It is proved to be of vast
depth ; but as the surface water is all that we ean avail ourselves of, this fact is interesting rather than useful.

Supplies from Lake Echo.
This Lake contains 9,000 acres ; and, taking a yard of its depth, it should irrigate 27,000 acres.

Supplies from the Nineteen Lagoons.

Of these Lakes and Lagoons there may be about 1,500 acres available for Irrigation purposes; the
same should therefore provide water enough for 4,500 acres.

The overflowings of all the above-named reservoirs have a southerly direction ; and if, according to ths
above computation, each should water three times its own area, these alone would suffice for just double the
avea that Mr. Martelli said and thought suitable for Irrigation ; namely,—

ACRES.

The Great Lake, 28,000 acres......... b ettt . 84,000
Sorell and Crescent, 17,000 acres ........... Ceereeereaanan ... 61,000
Lake St. Clair, 10,000 acres .......... et eereraes i, 30,000
Lake Echo, 9000 acres ..... g 27,000
Nineteen Lagoons, 1500 acres v...evevvenereeeeennn, P X514 4]
TOTAL..vvvvvens.. veeessseaess.. 196,000

The only other Lakes of considerable area that iie on the great central table lands of Tasmania are
Arthur’s and Wood’s Lakes, which cover collectively 10,000 acres. The overflowings of these Lakes take a
northerly direction, and form the chief volume of water of the Lake River. They should provide a supply
of water for 30,000 acres more. : )

-It were easy to point out other supplies that lie on the great plateau referred to, which will eventually
be brought into use; but it seems to me necdless to swell this paper with their enumeration, when we see that

% Mr, Sprent thought 20,000 ; but, in its présent unsurveyed state, it is safer to be within bounds.
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we have greatly more than enough for the lands that Mr. Martelli thinks can be profitably watered just at
present, without taking them into consideration.

From the above, it would almost seem as if nature, to compensate the Southern Districts for their undu-
latoriness and consequent dryness of soil, has provided the means of fertilising larger masses of them than she
has done for the more level lands of the North that lie within the principle vale of settlement that is bounded
on the East by the Ben Lomond, and on the West by the Dry’s Bluff Ranges.

_ Mr. Martelli, in his recent Report on the Irrigation of Tasmania, says, he saw 15,000 acres in the basins
of the Derwent and its tributaries, and 83,000 acres in the Macquarie, Lake Meander, and North and South Esk
Rivers, suitable for watering. This, of course, is very vague, very vague indeed ; and as far as regards the south,
must refer to such land asis quite level, or very nearly so, that he happened to visit during his rapid journey to the
lakes. 'Without pretending to much knowledge of Irrigation, I.know it is not an indispensable condition to
success that the surface should be, even pretty nearly, level; and I think, if Mr. Martelli had seen as much of the
Southern Districts as I have, he might have safely used a good large multiplier to his present total to have
produced a correct product with. However, for the sake of convenience, we will let this statement stand as
it is, and it will appear that the Southern Districts have thirteen (13) times more water than they require
for their own lands, (even in the very few supplies that I have enumerated) and thus can easily supply water
to some of the great northern valleys from their own superfluitiesy but, of course, only until the same are
required for the South ; for 1 presume that it will be permissible to divert the southern waters from their own
valleys, only forso long as they are not required for the lands of those valleys. If, however, it be legitimate,
and that the great reservoirs whose excesses supply the Clyde and Shannon Rivers be raised three feet, I do
not believe there would be any obstruction to turning their superabundance on to the northern lands,
particularly that of Lakes Sorell and Crescent, which I think could be forced into the bed of the Blackman
at a cost that need not alarm us. I am less sure about the Great Lake.

If, however, it be not legal to divert the supplies of the South into the valleys of ihe North, artificial
reservoirs must be provided wherewith to irrigate them, for it is certain that there is not enough, nor nearly
enough of water running through them for the purpose ; but the consideration of which subject cannot be
entered on until after a careful survey of the surface has been made,

Along the Northern Coasts are vast tracts of fertile lands that are, doubtless, destined to beirrigated here-
after, and for which a fair supply of water has been provided by nature; but their excessive fertility, and
the peculiar character of their forests, seem likely to operate against the necessity of any general system of
Irrigation being introduced there, for a quarter of a century at least. The discussion of the wanis of the
same would therefore be premature at present, and may be safely deferred till they are felt.

J. E. CALDER.

JAMES BARNARD, b
GOVERNMENT PRINTER, TASMANIA.
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MAJOR COTTON’S REPORTS, WITH ESTIMATES.

Laid upon the Table by Mr. Henty, and ordered by the Council to be printed,
July 27, 1860.
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REPORTS, with Estimatés, on IRRIGATION.

Longford, 13th July, 1844.
SIr, _
In compliance with the instructions conveyed to me in your letter of the 19th ultimo,
I have the honour to forward the Plans, as far as they are yet completed, of the Irrigation
project in which I am employed.

In explanation of the Plans, and of the progress of the survey, it may be desirable that
I should here refer to my original instructions, and the measures I have taken to carry them
out.

The extensive plains of the Macquarie, Elizabeth, and Lake Rivers, and the facilities
supposed to exist for forming reservoirs of water in the upper parts of those rivers, offering a
fine field for laying out a great combined project, I suggested that the three rivers should be
explored and surveyed, and the lands examined, with the view of forming one great project
for the Irrigation of the whole country commanded by the threerivers, on the principle that the
more comprehensive the plan, the greater would be the effect produced from the same outlay
of capital, or the same amount of labour employed,—the more sure the supply of water for the
whole,—and the more uniform and general the benefit obtained. These suggestions were offered
in my letter of the 31st July, 1843, supported by a copy of a Lecture on the subject of Irrigation
generally, which I had given at the Mechanies’ Institution a short time previous; and I then
received orders to propose a plan for commencing Irrigation. The plan I proposed was
approved by His Excellency ; and instructions were given, under daté 20th November, 1843,
for the formation of a small establishment for the examination of the rivers and country
referred to.

I commenced- this examination in December; and on the 29th of that month I reported
on the heads of the Elizabeth and Macquarie Rivers, giving a detailed account of the work
undertaken by private enterprise and funds, with Government labour, for reserving water in
the Long Marsh, and the dam formed by private hands under the authority of Government at
Tooms’ Lake. '

In January I received more full instructions for the conduct of the survey, and from that
time to, the close of the season I bhave been employed in carrying it on; and the Plans now
submitted exhibit the extent to which the operations have proceeded.

As far as I have yet gone in the planning of the reservoirs and channels, with all the
masonry works, as dams, aqueducts, sluices, &c. for this portion, I have kept in view the for-
mation of a great combined project for all the plain country commanded by the Macquarie,
Elizabeth, and Lake Rivers, including Norfolk Plains,—a vast tract of the finest arable land
in the Colony.

A first or partial undertaking might be carried on to the extent already surveyed and
estimated, as explained in the Appendix to this report; but the capacity and the number of the
reservoirs can be inereased, and the main channels widened, according to the extent of land
found available as the survey proceeds.

A. The “ General Plan” is a map of the country between the Elizabeth and the Mac-
uarie Rivers, and between the Macquarie and Blackman, in the County of Somerset,
exhibiting the two reservoirs at the heads of the Macquarie ; viz.—the Long Marsh and
Tooms’ Lake, and the proposed channels of distribution.
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Tooms’ Lake is an extensive shallow reservoir formed by a low embankment, retaining,
when full, about fourteen million cubic yards of water. It is complete, having been formed
with the assistance of Government by the efforts of a body of settlers possessing property on
the banks of the river below. The Long Marsh is also an extensive flat, receiving the drainage
of a far greater tract of country than Tooms’ Lake; and may, by means of a short but high
embankment, he made to retain fifty or sixty million cubic yards of water. This work was
undertaken, and carried on to a certain extent, by Government labour, conjointly with private
subscription, but has been discontinued.

The first work to be done is the completion of this embankment; and I give it in my
plan a base sufficient for its being raised to the height of eighty feet, when I calculate that it
will retain all the water flowing into the marsh in one season : but the present Estimate allows
only for the retention of thirty feet of water.

The water retained in these two reservoirs will be delivered into the natural bed of the
river by means of sluices through their embankments ; and, following its course while confined
within precipitous banks, it will be arrested by a low dam six miles below the junction of
the two heads. This dam forms the head of the two main channels north and south of the
river, commencing in the Parishes of Peel on the north and Durham on the south side.
These two main channels, coloured pink in the ¢ General Plan,” and their branches are allowed
a fall of one and a half feet in a mile, and will, with the capacity given to them, carry water to
twelve different properties, irrigating about 18,000 acres, besides the Townships of Tunbridge,
Ross, and Campbell Town, in which about 2000 acres of crown land will be watered.

B & C. The plans of the Peel and Durham channels are drawn on a large scale to show
more distinctly their course, and the lands to be watered by them, and the proposed sites for
mills. The survey of the Peel channels is incomplete, having been interrupted by the winter
weather: that of the Durham channels is complete as far as the Blackman River.

D. Plans of the masonry and other works in detail :—

No. 1. The dam at the Long Marsh in elevation and section, the sluices (showing the
arrangement for opening them), and the gauge-chambers by means of which the quantity of
water delivered will be regulated. The elevation of the dam shows its height when completed,
as well as the height I have allowed for in the accompanying Estimate.

No. 2. Is the Peel and Durham dam across the river at the heads of the two main
channels. Its object is not to retain any body of water, but to raise itslevel, and give an
elevation of fifteen feet to the surface, in order that the channel heads may be raised above the
river floods. The river, in its floods, will pass freely over the escape in this dam, and pursue
its natural course ; there being at the head of each main channel a regulating sluice, to limit
the body of water admitted into each, or exclude it entirely when necessary.

Nos. 3, 4, & 5, are the details of cuttings and masonry works for the channels. The
whole water will by means of these be under perfect control, to be dispensed or retained as
required.

E. Is a scale showing the quantity of water required to flow in each main and branch
channel, the capacity of channel due to the required supply, and data for estimating all the
different works.

F. The Estimate, amounting to £40,000. It includes the completion of the Long Marsh
Reservoir, the Peel and Durham Dam, the Durham Channels, and all the works connected
with them, with a rough calculation of the expense of the Peel Channels; they being not yet
fully planned.

All my computations are for free labour; but it is palpable that in the present state of the
Colony free labour cannot be obtained to the amount required to complete the work in one or
two years; indeed, as my last instructions are to carry on the survey for the full project, my
present Estimate has in it no object but to elucidate my plans, and give a view of what I expect
tobe the cost and effect of such projects in the Colony ; and I append for the same purpose my
estimation of the value of water, and a scheme for paying for it. ("Vide Appendiz.)

An extended project will be much less expensive in proportion to the benefit derived ; and
therefore the present computation of £2 per acre is above what will prove an average outlay
for the whole country to be irrigated by the three rivers: particularly as the extensive plain
which the Lake River commands will, from its extent and other advantages which it possesses,
be done with far less labour,
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At the rate of £2 per acre for the first outlay for the Government works, the water is
brought within the reach of each proprietor for all his land fit for Irrigation.

I estimate the lowest annual value of water on the acre at £5; and I set the payment at
a tithe of this, or 10s. per acre, after the fifth year, giving it three years gratis, the fourth year
at 2s. 6d., and the fifth year at 5s.: under which scale I should expect the proprietor will
obtain from the water itself ample means for preparing his land at first, and paymg for the
water after the fifth year at a price which will just remunerate the Government.

The sale of Crown Land in the townships will be a further return to the Government,
and make up for the delay in receiving payment from the land proprietors. In the three
townships of Ross, Campbell Town, and Tunbridge, 2000 acres of crown land will be
watered ; and would undoubtedly sell at an average price of at least £15 per acre, or £30,000
which amounts to three-fourths of the total amount. -

I mention these particulars (and they are more fully detailed in the Appendix) to show
that the project as at present planned would be a profitable outlay of money if paid for at the
cost of free labour, though the return would be at a distant period ; and therefore that the
Government would be warranted in undertaking it for the benefit of the country, if it could
bear the present outlay, and the delay of repayment.

The extended project would yield a greater proportionate direct return; and the advan-
tages to the community, spreading over a wider space, would be more equable, and conduce
more to general prosperity.

I may in conclusion therefore repeat, that the present partial project might be undertaken-
independently, and rest on its own recommendations, or it may be considered as a commence-
ment of the full project, and be extended at a future period.

I would beg leave to add, that the North and South Esk Rivers offer great facilities for
extending the Irrigation of the country to Launceston, and would afford water-power and
canal communication to the town and its vicinity, as well as induce the sale of some highly
valuable erown land.

In the south, although no very extensive fields for Irrigation exist, and the system to be
pursued would be of a different character, yet I have no doubt that most important works -
might be carried on in that part of the country, combining all the advantages of water com-
munication, water power, and Irrigation.

I have the honour to be,
Sir,
Your most obedient Servant,

| H. C. COTTON.
J. E. Bicueno, Esq., Colonial Secretary,
&c. &c. &c.




APPENDIX.

VALUE.OF WATER AND SCHEME OF PAYMENT.

'THE quantity of water to be allowed per acre is 2500 cubic yards per annum, to be drawn uniformly
in the course of 8 months, or at any other rate to suit the crops, mills, &c. This quantity is sufficient
for grass land, and is the maximum for any crop,—1000 cubic yards drawn in the course of 2 months
is sufficient for grain ; but cut green as a previous crop for hay, the grain would require water for a
longer period, and pasture may be obtained after the crop is off by continuing the water, so that the
full quantity of 2500 cubic yards would generally be used. Potatoes watered twice a month during
the dry months will make a very great return, especially in this part of the country where frosts
prevail ; the expenditure of water being comparatively very small. Lucern irrigated is a highly
productive crop: it requires the full supply of water. The grain crop is the least valuable. The
increase of produce on any land will be at least 20 bushels per acre, which, at the low rate of 55 per
bushel, gives £5 as the value of the water per acre, when 1000 cubic yards only of water is used :
and I set this as the lowest return for the use of water upon an acre of land. Green crops, potatoes,
and all garden produce will yield up to £30 per acre; and Irrigation makes all crops sure as well as
productive.

The total estimate of the first part of the Government project,—viz. the Peel and Durham
Channels, with their supplying reservoirs,—amounts to £40,000, calculated at the cost of free labour.
About 20,000 acres will be irrigated ; so that the first expense is £2 per acre.

Tooms Lake, one of the supplying reservoirs, has been completed by a body of subscribers, who
have laid out on that, and the commencement of the Long Marsh, about :£1200. I have therefore
supposed that 600 acres belonging to the subscribers might be watered gratis for ever in consideration
of their outlay ; and, to mark the exertions of the founders of the Macquarie Irrigation, Crown Lands
in the Townships of Tunbridge, Ross, and Campbell Town, to the amount of 2000 acres, may be
sold at from £3 to £30 or £40, yielding at an average of £15, £30,000, or three-fourths of the
" amount of the first outlay.

Setting the value of the water at its lowest rate of £5 per acre, and fixing the water-rate at a
tithe of this, or 10s. per acre per annum, the computation gives 25 per cent. on the total outlay when
all the land is cultivated ; and deducting 23 per cent. for repairs and superintendence, the receipts will
amount to 22§ per cent.—(:£9000).

In addition to this annual return, and the receipts for Crown Land sold, water-power will be a
further source of Revenue. There will be several mill-sites on the irrigating channels where water
will be paid for, as it were, twice, where the water will not be withdrawn from the land by its heing
applied to drive mills; and there is also water to spare for some other mills, all of which will
pay: but the number of them will depend on the population and wants of the neighbourhood—
every principal proprietor will haye water-power for threshing, winnowing, grinding, cuiting
turnips, &e. &e.

The whole of the works are so planned as that they may.be enlarged for the purpose of extending
the operations below; and the project, besides being complete in itself, is the foundation of a second
project for the plaing lower down the Macquarie, and will tend to diminish the expense of all the
irrigation downwards to the sca.

With reference to what is stated above, I will suppose, 1st. That 600 acres belonging to the
founders is watered gratis. 2nd. That the following rates shall be fixed for all other land ; viz. ;:—

1st, 2nd, & 3rd year to allow for preparation of the land—Gratis. s, d.
4th year, At PEr @CTE vaerv v rvirereseneneornneronsnsanssrnns 2 6
Sth year, ditto ..ovvvii it Ot eee it re e e, 5 0
6th and SEqUENt YEArs . oo veiit i itiiener e riesaroannsannnen .. 10 0
Or at per 1000 cubic yards—

1st, 2nd, and 3rd year......... eaearaaeneas Gratis.

dthyear. ..o ieieireiiecnennnsosncesnnnns Is.

Dthyear couuenienirieiniiieiinneenonnnnns 2s.

Bthyear .. ..oiiiiiiiiitiiiiieinanernnnnas 4s.

3rd. That Mills shall pay for water at the full rate of 4s. per 1000 cubic yards,



STATEMENT of expected Returns from Lands for 20 Years.

Acres .
Acres paid , J . | Founders’ be expended
under pre- | Acres paid Acres paid| , Amount to be expe
Yeor. pamtg;n. at 'gg_re a2, |Jor af” 5. | for atpl Os. g:;;is& Annual Receipts. on the Works.
Gratis.
£ s. d. £ s, d.
1 500 — —_ —_ 600 — 15,000 0 O
2 1000 —_ — — 600 — 7,000 0 0
3 1500 —_ — — 600 —
4 1500 500 — —. 600 62 10 0
51 1500 | 1000 | 500 | — {.600 | 20 0 0 6,000 0 0
6 1500 1500 1000 500 600 687 10 0 '
7 1500 1500 1500 | 1,000 600 1,062 10 O
8 1500 1500 1500 | 1,500 600 1,312 10 O
9 1500 1500 1500 | 8,000 600 2,062 10 0O 6.000 0 0
10 1500 1500 1500 | 4,500 600 2812 10 O ? :
11 1500 1500 1500 | 6,000 | - 600 3,562 10 O
12 1500 1500 1500 |-7,500 600 4,312 10 O
13 2000 1500 1500 | 9,000 600 5,062 10 0 :
14 2000 1500 1500 ;10,500 600 5812 10 0 6,000 0 ©
15 1000 1500 1500 | 12,000 600 6,562 10 O
16 —_ 2000 1500 118,500 600 7375 0 O
17 — 2004 2000 15,000 600 8,000 0 O
18 _ 1000 2000 |17,000 600 8500 0 O
19 — -~ | 1000 19,000 600 9,125 0 0
20 —_ — — {20,000 600 | 10,000 0 O
Total of Estimate at the cost of Free Labour.....oovveeennn. £40,000 0 O
Amount of receipts when all the land is cultivated .................. P £10,000
Deduct for repairs and superintendence, at 2% per cent. on £40,000.......... 1000
Remaining clear receipts, 22} per cent. on £40,000...0c0vuee... Ciereeanaan £9000

The interest on the Capital sunk is not taken into the account.
exceed the clear receipts for the first seven years, after which the receipts will increase from § to 224
per cent. : this is on the irrigation of land only. The sale of Crown Lands, and the return derived

from water for mills, will at once commence paying off the Capital.

If taken at 5 per cent. it will

H. C. COTTON.



ESTIMATE S

No. 1.
ESTIMATE FOR DAM, &c. AT LONG MARSH.

FREE LABOUR.

36,566 cubic yards of earth to be got, and shot, calculated at & yards per day.

7870 cubic yards of puddle to be got, tempered, and placed, calculated at 2 yards per day.
67,200 cubic feet of rough facing stone to be got, rough dressed, and built, calculated at 40 feet per day.
10,450 cubic feet of rubble masonry in culverts, calculated at 15 feet per day.

£ s d
11,248 days for labour, at 2s..... feettesacettiectataatannas teerec.. 1124 16 O
2093 ditto mechanic, 8t 4s.. v eieiaerirrieetaietieiiitcentianenn.. 418 12 0
418 bushels of lime, at 1s. 6d...cccvevrnenes. Cerieesieeer heeseen 31 7 0
Centering, tools, repairs of ditto «.vvvverveiieniieerneaanen. ceeeeens 50 0 O
2 framed stages, complete o....vvuuun.n Ceeeens Cetteriiaeceii e, 42 0 0
2 guages, iron work and valves.......... .o iiiiiiii it cenenenn 15 0 O
2 sluices, including eut masonry, in which they are to be set............. 40 0 O
2 crab winches, chains and fixINg.seeevieeeineiiineieiiiiennneeann, 36 0 0
Cottage for Dam-keeper........coiieieriiiennceniianas cheeseieanen, 50 0 O
Supervision. £

1 Superintendent, 1 5ear .. .eeerereereriataeenrrncoeensananns 150

1 Overseer, ditto......voveenn. ceresees Seemiaeaaneiaenaans veo 60

1 Messenger, ditto ......... e iveceearasaieaea b 35
: — 245 0 O
ToTAL vvvvuunn beeneeanea.n £2052 156 0

No. 2

ESTIMATE FOR THE DAM ON THE MACQUARIE RIVER.
FREE LABOUR.

2710 cubic yards of earth to be got, and shot, calculated at 4 yards per day.
995 cubic yards of puddle to be got, tempered, and placed, calculated at 1} yards per day.

7320 cubic feet of paving to top and slopes of escape, to be got, rough dressed, and laid, calculated
at 20 feet per day.

12,744 cubic feet of rough facing to top and slopes of dam, calculated at 30 feet per day.

6899 cubic feet of rubble masonry in walls and culverts, to be got, dressed, and built, calculated at
12 feet per day.

Labour £ s d
1340 daysat 2s....vvvvenen Cerieaesiaaenann Ceetiaiiieat i 134 0 0
1365 ditto, mechanic, at 4s.v v vviieineeseiaennnnenetnnecenatoneanes 273 0 0
250 bushels of lime, at 10d. ... oveiiiiieiiiiiiiiiiiiiiinae e 10 8 4
Centering, tools, implements, repairs to ditto, wear and tear............... 10 0 O
6 freestone caps for pins, at 25s. . .c.vuveraannn Cereteiierere e 710 O
195 feet freestone coping, saddle back, tooled and throated, at 2s. 6d........ 24 7 6
2 double sluices, fixed......ccoviiieiieannnn theeesiaar it veeans 25 0 0
1 single ditto, ditt0. .. eceeeececnrneeaess Cheieeietiaa et 15 0 0
Cottage for Dam-Keeper. i ve.vieiieeriiienereereirivenenrnenentanans 80 0 0
TOTAL.civniiseriiinenunns,s £549 &6 10

Supervision.

See No. 7, Estimate of Sundries.
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ESTIMATE FOR EMBANKMENT AND AQUEDUCT ACROSS KITTY’S RIVULET,
DURHAM CHANNEL

. FREE .LABOUR.

2790 cubic yards of earth to be got, and shot, calculated at 3 yards per day.
4327 cubic feet of masonry, calculated at 12 feet per day.

. Labour. :

£ s d
930 days, at 2s. ..o v nnn fesesnsesonraannn feebeiieeaiesicabesoesanra 9 0 0
360 ditto, mechanic, at 4s. «.vviiveieniiernniiinannns eecaesesaeranaas 72 0 0
20 ditto, digging foundations, at 2s...... Ctrecaraiieatetetenatnaaeians 2 00
180 bushels of lime,at Is..o.ieeeeiiinonananns Creeecnasseteererannanne 9 0 0
Scaffolding, centermg, tools, repairs, &e. .ieiiiiiiiiiiiiiiiieiene. 10 0 ©

132 feet run of freestone coping, saddle-back, tooled and throated, fixed with
cramps, 8t 28. 6. oLl iieiiiiiii ettt i et 16 10 O
4 freestone caps, fixed, at 25s. ....... Boeseseasonesssnrsrorsoncsnoansas 5 00
TOTAL.eevennonninonaaneanns £207 10 0

Supervision.
See No. 7, Estimate of Sundries.
No. 4.

ESTIMATE OF EMBANKMENT AND CULVERT ON THE DURHAM MAIN
. CHANNEL, BETWEEN BRANCHES Nos. 5 & 6.

FREE LABOUR.

25,206 cubic yards of earth to be got, and shot, calculatéd at 33 yards per day.
875 cubic feet masonry in culvert, calculated at 15 feet per day

Labour.
£ s d.
7201 days, at 25, c.icieiiiiniieiiannn teeesscieiiarannns veeeieeee oo 720 2 0
58 ditto, mechanic, at 45, voveaianeninn. ethescenetaeiaees eenaeaee 1112 0O
35 bushels of lime, at 18. veveiererernrieernoessasscnsassencnncsnaens 115 O
Water for ditto voeeveirisneinrrecnnnconcesannes e ierresieisenaeen 017 6
Centering, tools, implements, and repairs of ditto ...eoveecuunneaaann . 30 0 O
Tampingea-ceeseceronnaecaeneessaccannns cerennan creeaenanaanan 20 0 O
TOTAL.eiveneeenaernas N £784 6 6

o ' Supervision.
See No. 7, Estimate of Sundries.
No. 5.

ESTIMATE FOR EMBANKMENT AND BRIDGE AQUEDUCT ON THE MAIN
CHANNEL ACROSS YORK RIVULEL.

FREE LABOUR.

705 cubic yards of earth to be got, and shot, calculated -at 3} yards per day.

2050 cubic feet of masonry in aqueduct, calculated at 12 feet per day. .
Labour.
£ s d
171 days, mechanic, at 4s. .c.vviiiriiiiarnneretritcnitnsnrsssenannns 34 4 0
201 ditto, labour, at 2s.¢. .. vvevaioncrscnnins cesenrocetarssnasrsesass 20 2 0
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10 days, foundations, 8t 28, «..eeciereiteiiatieeiiiaiieiteteraeaaans 1 00
122 bushels of lime, at 1. vuveeeeeniiarnenieienrnsserencsscsconnnnes 6 2 0
Centering, scaffolding, tools, repairs......ccooiiiiiuiiani L., 10 0 ©O

182 feet of coping, saddle-back of freestone, tooled and throated, and fized with
bead and cramps, 8t 25. 6. v.iviiiit i i it i e 1610 0
4 freestone caps for pins, at 255, ... .. i il i e i ie e 5 00
TOTAL....vuunen Ceeeeariaes £9218 0

Supervision.
See No. 7, Estimate of Sundries.
No. 6.

ESTIMATE FOR THE CHANNELS, BACK DRAINS, AND CUTTINGS CAUSED
BY INEQUALITIES OF GROUND, &ec.

FREE LABOUR.

For Quantities sce Tabular Abstract.

. £ s d
54,994 days’ labour, at 2s. ... vt iieiiaas Crreereananae ve.. 5499 8 0
Tools, and repairs of ditto, for the above, estimating 300 days to the
year, at 80s. per man ..... Cenees Ceeiereeceaiieasaiesbanans 276 0 O
14,536 days, mechanic, 86 48.cve e e eieieererntenaieessssoaessesessans 2907 4 0
Tools, and repairs of ditto .evvvnviiviinniiiiiiernenannennnan, 72 0 0
Centering, moulds, running planks ........coiviiiiiiiiieinnans 50 0 O
1500 bushels of lime, a1 18, cvvueivereieiiiieneacarennonennns Ceeeann 75 0 0
Water for ditto. .o ot i e e 50 0 0
40 occupation bridges, at £5.. . ..ottt i 200 0 O
12 sluices (6 head sluices to the branches, and 6 dispensing ditto), at £8 9% 0 0
Fencing the various channels on both sides, when necessary, 36 miles,
at £40 ..... Cerseieainaes crreenas bemebesneasascisanianaas 1440 0 O
ToTAL. ... e eeees v £10,665 12 0
Supervision.
See No. 7, Estimate of Sundries.
No. 7.
ESTIMATE OF SUNDRIES.
£ s d
Purchase of 148 acres of land for channels, at £3 peracre .........c.000u.. 444 0 0
Ditto of 2 acres of land for cottage for dam and sluice keepers...... ... 10 0 O
Compensation for damage done to lands by works .......vvviveiennannn., 100 0 O
Building 3 stations for the accommodation of men, at £150......... voeaaas 450 0 0
Wood and Water, 18 months, for stations :—
Water 40 hhds. per week, 40 x 78,at 1s....eveeivereneeeninnannen. 156 0 0
Wood 20 tons ditto, 20 x 78,8t 25, .vvviieirtniennentoneeannnnnn 156 0 0
Stores and implements for 3 stations, cooking utensils, &ec. at £25 .......... 75 0 0
Surveyor, men, and alloWaNees. « cuve it i ittt et 500 0 0
Superintendent ......ii.iiiiiiiiiiiiie i ittt teaaaa 200 0 O
Six Overseers, at £50 c.uviieeiierirnnerettreetorssesecssessasocnss . 300 0 O
Three Messengers,at £30.....cvvieiieriiiiieiienenencrnans Veerveneas 9 0 0
: £1090 0 0
Ditto ditto for I8 months veveeniiivniiianrianneennn. £1635 0 0
ToraL...... Cerereeeeiaees £3026 0 0
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No. 8.

ABSTRACT ESTIMATES.

' £ s 4

No. 1. Dam at Long Marsh ............. ieeereaieeerareeneteaas 2,052 15 0O
2. Dam on Macquarie River ................. fereeireenaiiane 549 510

(3. Embankment and aqueduct across Kitty’s Rivulet .............. 207 10 O

_. | 4. Embankment and culvert between Nos. 5 & 6............. ceens 784 6 6
2 | & Embankment and aqueduct across York Rivulet......... ereeeas 92 18 O
S 16. Channels, &€, .o vveineiiiniinreeiesesncansensnareacannen s 10,665 12 O
o) ) 7. Estimate of Sundries «....cveeiiieiiiiieneiiiiiiiienenaaass 3,066 0 O
g 17,378 7 4
';:3 Contingencies 10 per cent. «..vovuiieveniiaiinen... . 1,737 16 9
a ToraL ...e..v.v... £19116 4 1
L S

Note.—The Estimate supposes that the labourers and mechanics will be hutted, and provided
with wood and water, at the expense of the Government ; and that the Government will supply them
at contract prices with provisions,

. £ s, d.

Total of Reservoirs and Durham Channels «os.veveusnen cetreeas P 19,116 4 1
Estimated expense of Peel Channels .......c.coiiiiiiiiiianiainnn, 20,883 15 11
. TOTAL o ovvvenvnnnne ceunnn vevess.. £40,000 0 O
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_ Longford, 2nd April, 1845.
SIr,

I mave the honor to forward plans and estimates of the two irrigation projects which I
have recommended as the first to be undertaken by the Government.

In the month -of July last I furnished plans of a considerable project on the Macquarie
River, with an explanatory report, and estimates in detail for the works required. The survey
was at the time incomplete, and the estimate comprised the main reservoirs on the Macquarie
and a set of channels in the Parish of Durham, with all the requisite works planned and cal-
culaied : with a rough calculation of proposed works for the Parish of Peel, on the opposite
side of the river, to depend on the same supplying reservoirs. With these plans and estimates
I offered suggestions for ‘the ultimate repayment of the outlay by rates charged on the water,
founded upon calculations of the absolute value of water used in irrigation—the first expense of
the undertaking, and the annual expenses of superintendence and repairs.

In this report, after explaining the two projects, one of which is the same as that before
proposed in the Parish of Durham, I propose to recapitulate those calculations, and set them
in comparison with the estimated cost of the two projects as performed by free labour.

The plan A is a map of a portion of the County of Somerset, showing the course of the
Macquarie and Elizabeth Rivers from their sources to their junction. This map exhibits the
sites of the proposed reservoirs and main and branch channels for the two projects; and I
must here explain that the lands lying between Campbell Town and Ross, and up the east
bank of the Macquarie to the proposed Peel and Durham Dam (the works for which were
roughly estimated in my former report), were proposed to be irrigated by the Macquarie: but
my survey of the Elizabeth River enable me to propose a better scheme for this tract, and it
will be seen that I now propose supplying it by a channel from the Jatter river.

The first project, then, is for the irrigation of about 8000 acres, lying entirely between the
Macquarie and Blackman, including the Township of Tunbridge. Tooms Lake and the Long
Marsh will, as being proposed, be the supplying reservoirs; and the dam of the latter is so
planned as to retain a body of water sufficient, in conjunction with Tooms Lake, to irrigate the
tract and supply several mills with water-power..

In planning the works I have also arranged for the extension of the project, giving the
Long Marsh Dam a form which will admit of its being raised to increase the capacity of the
reservoir, and giving space for widening the main channel to carry an increased supply of
water through to the land on the west banks of the Blackman and Macquarie.

The second project proposes to irrigate the lands between Ross and Campbell Town and
down to the junction of the two rivers; those north of the Elizabeth as far as Wanstead, and
both the Townships of Campbell Town and Ross. The supply of water will be retained in a
reservoir formed for the purpose in Kearney’s Bogs, near the head of the Elizabeth. The
water discharged from the reservoir will flow in the bed of the river as far as the proposed
Campbell Town Dam, from whence it will be conducted by the two main channels, north and
south of the river, and several branches from each, to all the lands. The extent of land north
of the river, included in this scheme, amounts to about 7000 acres, and south of the river
13,000 acres, and water-power will be provided for twenty mills.

These mills, as well as those provided for in the first project, are chiefly intended for farm
purposes. Every principal proprietor will have a mill-site, where a fall of water can be
allowed, affording sufficient power for threshing, cleaning, and grinding all the corn he can
grow, and other farm work, and in most cases supplying fresh water to his dwelling-house
and irrigating his garden. Three mill-sites are fixed upon for the nuse of the town at Campbell
Town, one at Ross, and two at Tunbridge : these will be of greater power, and may be made
to suit the wants of the towns as their population increases. They are situated on Crown land,
which can be reserved, given on lease for a terma of years, or sold with its prospective advan-
tages, as the Government may think fit.

The plan B shows on an enlarged scale the course of the Durham Channels, the lands to
be watered by them, the boundary lines of the various properties, and the Township of Tun-
bridge (the whole of which township, with the exception of 30 acres, belongs to the Crown).
The proposed mill-sites are marked—eleven in number, including two on the Township of .
Tunbridge.

The total quantity of land proposed to be watered is 8000 acres, which will require
20,000,000 cubic yards of water ; all the private mills will be driven by water merely passing to
irrigated lands, and worked only during the irrigating season; and it is only the two mills at
Tunbridge which will expend water passing to too low a level for irrigation within the
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range of this project. There is but one house at present on the township, and there are 1100
acres of Crown land below the channels, which will shortly find purchasers, so that I have no
doubt the population will increase quickly, and one mill would probably be established
immediately. . Each of these mills, worked through the year, would expend water from the
reservoir to the amount of 13 million cubic yards ; so that, when the project is in full operation,
23 millions of cubic yards of water will be required annually to be stored in the two reservoirs,
They are planned to contain about 34 millions, giving a surplus for cases of accidental waste or
unusual drought, :

The plan C is an enlarged plan of the Elizabeth Channels, the lands to be irrigated by
them, the Townships of Ross and Campbell Town, the boundaries of those properties through
which the Channels pass, and the sites of the proposed mills—sixteen on located lands, three on
Crown land in Campbell Town, and one on Crown landin Ross. The private mills, as in the
first project, expend no water but what is used immediately below for irrigation, and will be
worked only during five months while the irrigation proceeds. The sites of the four town
mills may be reserved, given on lease, or sold, at the pleasure of the Goyernment, as before sug-
gested with respect to those at Tunbridge. The extent of land to be irrigated south of the
river is about 13,000 acres, and north of the river 70,000 acres—total 83,000,. for which about
50 million cubic yards of water must be reserved, and for the town mills about 5 million eubic
yards extra, making 55 millions to be retained in the reservoir at Kearney’s Bogs when all the
land is irrigated. 1 have planned the reservoir at present to contain this quantity, and the dam
will admit of being raised whenever-it shall become necessary.

The plan E is a survey of the marsh known by the name of Meredith’s Marsh, one of the
bogs ; it is the best site on the river for a reservoir, being an extensive flat terminating in a
narrow gorge. The only objection to this site is, that the marsh is for the most part private
property, but the land is of little value ; and I conceive that the proprietors would be glad to
give it up for the purpose, in consideration of receiving from the Crown a double quantity of
land elsewhere. Water might be reserved in the marshes higher up; but they would require
extensive embankments, and would not receive so large a drainage. Looking forward to an
extension of irrigation down the Macquarie River below the present scheme, the possession of
this reservoir will be of the greatest importance as it receives the drainage of a great extent of
country, and would at a small additional expense be made to retain the whole.

The eight sheets marked D contain detailed drawings of masonry. and other works for
both projects. :

No. 1, The dam at the Long Marsh in elevation and section, the sluices and gauge
chambers, by means of which the quantity of water delivered will beregulated. The elevation
of the dam shows its height when completed, as well as the height I have allowed for in the
accompanying estimate, o

No. 2. Similar plan of the dam at Kearney’s Bogs.

No. 3. Is the Peel and Durham Dam across the Macquarie atthe head of the channel.
Its object is, not to retain any body of water, but to raise its level and give an elevation of 15
feet to the surface, in order that the channel heads may be raised above the river floods. The
river in its floods will pass freely over the escape in this dam, and pursue its natural course ;
there being at the head of the main channel a regulating sluice to limit the body of water
admitted into it, or to exclude it entirely when necessary.

No. 4. Similar plan of the dam across the Elizabeth River at the head of the two main
channels. S ) - :

- Nos. 5, 6, 7, and 8, are the details of cuttings and masonry works for the channels of the
two projects. The whole water will, by means of these, be under perfect control, to be dispensed
or retained as required. :

The sheet F is a scale showing the quantity of water required to flow in the main and
branch channels; the capacity of channel due to the required supply, and data for estimating
all the different works.

The sheet G is a similar scale for the Elizabeth scheme. -

H is the estimate of the Macquarie scheme, caleulated for free labour, amounting to
£20,517 25. 10d.  As_free labour is not procurable, I submit this estimate to show the value
of the works iv comparison with my estimation of the value of the water preserved and
distributed.
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Iis the estimate of the Elizabeth scheme, calculated for free labour, amounting to
£35,007 7s. 6d.

I have not data upon which to estimate correctly what cash outlay would be required,
with the aid of Convict labour, for these works, but have made a rough computation, supposing
every man actually at work to receive Gd. a day, and each man’s work half that of a free man.

The Macquarie project would cost—

. £
In Convict labour.....ovviiiiiiiiiiiiieiianeiaiionniannns 8000
In land in exchange for that occupied by works .....covevvnannn 500
Andincash.......... veseseanaees Ceeeeettetiee et rana 2000
TOTAL.cveenesonennens £10,500
The Elizabeth project would cost— .

In Conviet labour ..... e tearaiieesaaaastasatsereansanns 11,000
In land in exchange for that occupied by the works .............. 4000
Andincash......c.....vu. Chsereaesiaciattsaiennnsstanaes 3500
T OTAL.eeenersoocnncacaenansrass .. £18,500

Total of the two projects with the aid of Convict labowr® ........ £29,000

The following table shows the cost per acre of the two projects as performed by free and
convict labour severally ; the former amounting on the whole to £1 18s., and the latter to £1
per acre.

4 Aeres. F%‘; t;;’ftogr Per Acr e. Oo%jgfm.‘ll;zeblour Per Acre
£ E £ £ s
Macquarie project......oveuvenn. 8,000 20,500 2 11 10,500 1 6
Elizabeth ditto....oevevenanan... 21,000 35,000 ‘1 13 18,500 017
TorTaL .. ...... P 29,000 55,500 1 18 29,000 1 0

The value of water was computed in my former report at £5 per annum per acre on corn
land, the least profitable of all watered crops. Setting this as the value of the water used on
one acre, or for 2500 cubic yards, and fixing a tithe of this value, or 10s. per acre, water rate,
the two projects will yield on 29,000 acres £14,500 per annum; or, deducting 60O acres
watered gratis, 28,400 acres, £14,200; and, deducting for repairs and superintendence 2} per
cent. ond£55,500 (£1387), gives an actual annual return of £12,813 when the whole tract is
irrigated.

As explained in my former Report, a certain remuneration is due to the founders of the
Macquarie Irrigation, by whose exertions and funds the Tooms’ Lake Reservoir, now to be con-
nected with these works, was formed; and I would suggest that 600 acres belonging to the
subscribers should be watered gratis, both to mark the exertions and to repay the expense of
the founders,—and deducting on this account £300 from the annual receipts, the net return
becomes £12,800 per annum,

The sale of Crown land in the townships will amount within a few years to £30,000—viz.,
2000 acres in the Townships of Tunbridge, Campbell Town, and Ross at an average price of
£15 per acre.

'-£ Co&lvict D1 0) 1 AP £19,000
1 T 4,500
L P 5,500
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With respect to the return to be expected from mills, I think it would be desirable to fix a
light rate upon each mill supplied with water power,—not as a source of revenue, but as a mark
of right retained by Government over the distribution of the water. Those which will be
erected on Crown land in the three towns will be mills of great power, if a sufficient quantity
of water is reserved for them; and when the irrigation is extended to tracts lower down the
river the water passing through them will not be lost. It follows, therefore, that the mill
power set apart for the towns may he made to keep pace with the increase of population and
the wants of the towns: they may be made to yield funds for public improvements, or, as I have
mentioned above, they may be given on a lease for a term of years; or the sites, with all their
prospective advantages, sold at once, or placed in the hands of trustees for the benefit of the
towns. I will, therefore, make no estimate of the return on mill power in the following table
of prospective returns for the two projects, but confine myself to the amount of assessment on
water used for irrigation, and the amount received from the sale of land in the towns :—

STATEMENT of expected Returns from Lands for 20 Years.

Acres - - Crown lands sold.
- | under Am:es Acg' és Acr_'es g © .4 T Deduct
§ Prepara. paid | paid | paid TR% Irrigation RIAES Tofal Ezpenses, Vet Annual
N tion Q{'og;.t fog szft f0176 g.t IS Receipts.| Acres. 5.‘ é; $3 Receipts. ReaZ{z‘lr . Receipts.
Gratis. K 35 § 5 opairs.

T . £ 8. ? £ A_£ s. £ £ s
1 500 - — — 600 — 50 | 15| 750 750 0 —_ 750 0
2 | 1000 — — - 600 — 100 | — [ 1500 [ 1,600 O — 1,500 O
3| 1500 — —_ — 600 — 200 | — | 3000 | 3,000 O | 1400 1,600 0
4 | 1500 500 | — - 600 62 10 | 300 | — | 4500 | 4,562 10 | 1400 | 3,162 10
5| 1500 | 1000 | 500 [ ~— 600 250 0| 450 | — | 6750 | 6,800 0| 1400 5,400 0
6| 1500 | 1500 | 1000 500; 600 687 10 | 450 | — | 6750 | 7,437 10 | 1400 6,037 10
7 | 1500 | 1500 | 1500 | 1,000 600 1,062 10 | 450 | — | 6760 | 7,812 10 | 1400 6,412 10
8| 1500 | 1500 | 1500 { 1,500 600 1,812 10| — | — | -~ 1,312 10 | 1400
9| 1500 | 1500 | 1500 | 3,000| 600 206210} — | —~| — | 2,062 10| 1400 662 10
1p| 1500 | 1500 | 1500 | 4,500( 600 2812 10 | — | — — 2,812 10 | 1400 1,412 10
11| 2000 | 1500 | 1500 | 6,000 600 3,662 10| — | — | — 3,562 10 | 1400 2,762 10
12| 8000 | 2000|1500 | 7,500 600 | 4,375 o© — | =] — | 4375 0 1400 | 2,975 0
13 3000 3000 | 2000 | 9,000 600 53876 0 — J—| — 5,875 0| 1400 3,975 OA
14 { 3000 .| 8000 | 3000 |11,000| 600 662 0 — |— | — | 6,625 0| 1400 5225 0
15 | 8000 | 3000 | 8000 [14,000{ 600 .| 8125 0| — |—| — ! 8125 0| 1400 | 6,725 ©
16 | 3000 | 8000 | 3000 [17,000| 600 | 9,625 0| — |—| — \9,625 0| 1400 | 8,225 0
17 | 2400 | 3000 | 3000 [20,000{ 600 {11,025 o} — | —| — {11,126 0| 1400 | 9,725 ©
18| — | 2400|3000 (23,000 600 {12,625 0| — |— | — [12,625 0| 1400 | 11,225 ©
19 — — | 2400 {26,000; 600 .13,750 0] — |—}§ — 13,760 O | 1400 12,350 0
20 — —' — [28,400| 600 14,200 O -——-- — | — 114,200 O 1400 12,800 O

Nore.—If the works performed by Convict labour cost in all 29,000L, the sale of 2000 acres at 15 per
acre, 80,0007, will pay the whole amount of the first outlay in the course of 8 years.

I suppose, in the above caleulation, that the whole of the land will be laid down for irriga-
tion in the course of twenty years, at the end of which period the annual receipts from so low
a rate as 10s. per acre would yield a clear revenue of £12,800 per annum. In the first eight
years the outlay, if the work be performed by Conviet labour, will be paid for by the sale of
Crown lands; and in the next eight years the Land Fund would be reimbursed, and the rate
may be taken off, except a fraction for repairs and superintendence, unless, as in other countries,
the water be made a source of revenue for Government purposes.
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I have not the smallest doubt that the use of Irrigation will extend as quickly as the above
table assumes. An agricultural population will rapidly pour in upon these irrigated plains,
finding a maintenance and paying rent to the great proprietors of these at present unpro-
ductive, or indeed all but barren, tracts.

- Tunbridge is an exceedingly fine site for a central town ; Campbell Town, already a con-
siderable town, would immediately extend itself; and Ross, supplying its beautiful freestone,
would aid in the establishment of the other two, and increase its own importance.

There is a portion of the land included in the general project laid before the Council last
year which is not provided for in these plans. It lies north of the Macquarie, on the borders
of Johnson’s Rivulet, and can be watered by means of that stream, which I am now surveying
for the purpose.

I am also carrying on a line of levels from the extremity of the Macquarie main at
Tunbridge, with a view of extending it across the Blackman, and down the west banks of that
river and the Macquarie.

I then propose to examine the lakes at the head of the Lake River, and the sources of the
South Esk, for the formation of reservoirs, and to carry on the survey for the irrigation of the
extensive plains which depend on those rivers.

’ I have the honor to be,
‘ Sir,
Your most obedient servant,
H. C. COTTON.
The CoLONIAL SECRETARY.

1. ESTIMATE ON THE MACQUARIE RIVER SCHEME.

—

No. 1.
DAM AT LONG MARSH.

FREE LABOUR.

DAYS.
_ Mechanic. ZLabour.
33,780 cubic yards of earth to be got, and shot, 5 yards per day........ — 6756
3,164 cubic yards of puddle to be got, tempered, and placed, 2 yards -
2 T — 1582
42,636 cubic feet of stone facing, to be got, rough dressed, and built,
20 feet perday........... Cerereeiaaieees Ceerrieeaeaas 213 —
2,820 cubic feet of stone facing in counterfort, 12 feet per day...... 235 —
9,792 cubic feet of masonry in culverts and gauge chambers, 12 feet
perday..c.c.ciiiiiiiiiiiiiieiiaen Ceeretesiaiinas seeees 816 —
Total Days ...... veebesreeetinaneenas 3182 8338
£ s d
3,182 days, mechanic, 8t 48.ccvvveeeertsniraacesasestossssncnnoransanss 636 8 O
8,338 days, labour, at 25, «e.ietiiiiaaans S etetavetcettacnstsntseraanas 938 16 0
500 bushels of lime, at 1s. 6d.suevceeeeiiissrriscrnssicacanesssasanns 3710 0
Centering and tools, and repairing ditto...eeceneiveeasereeevannnen 50 0 O
2 gauges, iron work and valves..... Ceeeeeesenntesaatteteeteeaaans 710 0
2 sluices, valves, racks, levers, &c., complete .....cvenueieiannaen eee 25 0 0
Cottage for Dam-keeper «.ovvevreriiiiiiiiaiiiiiiiirrnennceanns 80 0 O
Supervision.
£ s d
1 Superintendent, 1 year ....coeiveeeurennnens Crectieniiaaaa. £150
1 Overseer, ditto ...... Cereccarseaca S 60
1 Messenger, ditto..... bevseeretentanas ceenes Ceeereraenea 35
: — 245 0 O




No. 2.
DAM ON THE MACQUARIE.

-FREE LABOUR.

DAYS.
Mechanic. Labour.
2,094 cubic yards of earth to be got and shot, at 4 yards per-day... Coe— - 523
) 555 cubic yards of puddle to be got, tempered and placed, 2 yalds -
e — 77
15,015 cubic feet rough masonry, for face of dam, to be got, rough ‘ ,
' dressed, and built, 20 feet perday.....c.ceeviieiianians 750 —
10,010 cubic feet of rough paving, for top and inner slope, 30 feet per

day..... T .. 333 ~

7,825 cublc feet of masonry in escape, 12 feet per da ceeeenass 652 —

2 799 cubic feet in retalmng Walls, chambers, &e., 12 feet per day 233 —
Total Days...... ....... teceetsaneason 1968 800
o e , £ s d
1,968 days, mechanic, at 45.cevveeeiieearineercennn. cernae seessiresn.s 39312 O
800 days, labour, 8t 28 vevieeceirearieeraraansatinaancns cresrsenans 80 0 O
600 bushels of llme, at-1s.e.... waaeeere s e ceesessanraracnnas Gecanns . 380 0 0
Centering tools, 1mplementb, &Civernreeionnanninns eetieraasenaes 10 0 ©
2 freestone caps for pins, at 255 ... ...... B T T T PP 210 0
4 ditto for chamber, at 165 veveeeiiinriiiiiirieieirinerananna. 3 00
105 feet of coping, fixed, at 2s. 6d .....c.vnunn. Ceseeseasssann eeresess 13 2 6
2 double sluices, fixed ¢.vovuvnns eereenen ceeetiiienienaaea eresee. 20 0 O
Isingle ditto oovveennvannns Criteeseacteieacaeranens ceteeintanas 7 00
Cottage for Dam-keeper. cenrecsarannn beseestiancenainenaans ee.. 80 0 O
X cievenes. £609 4 6

No. 3.

EMBANKMENT -AND BRIDGE AQUEDUCT ACROSS THE KITTY’S RIVULET.

FREE LABOUR.

. DAYS,

Mechanie. Labour.
2790 cubic yards of earth to-be got and shot, 3 yards per day ...... — 930
Digging foundations.ee e eeeieneneeareiiies cotrrannnnn — 20
4327 cubic feet of masonry, al 12 feet perday....cocaieaernnann.. 360 —_
Total Days c.coveannresianncarnannona ’ 360 950
. £ s d
360 days, mechanic, at 4s ..... caracerenianas ceinen Cetteeracanierons 72 0 0
950 days, labour, at 2s..eccsvsnnseeroasnen weeneseanns teecessessssen-a 99 0 O
180bushelsofhme,atls ............ Ceciadenctatoniasreran crneanaas 9 00
Scaffolding, centering tools, &c. «..vtuviieannns et iiaerereeeeeaas 10 0 O
132feetrunofcopmg,at2.s L6171 Ceereenn Ceenereratiaenianas 1610 O
4 caps, fixed, at 205 ..o iiei i Geeeetaatan it e veenaas 5 00
ToraL........ avtieciresioanas . £207 10 O
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No. 4.
EMBANKMENT ON MAIN CHANNEL BETWEEN NOS. 5 AND 6 BRANCHES.

.FREE LABOUR.
DAYS.
Mechanic. Labour.
25,206 cubic yards of .earth tobe got and shot on” the entire line of -
embaukment, 1454 feét, and the channel formed therein, 33

. cubic yards per day seeecevereaaceiaiianns teseeesraas . — 7201
875 cubic feet of masonry in culvert, 15 feet per day R 58 L=
TotalDaJs.... ..... esesessuenesareoase 58 7201

. £ s d

7201 days,labour,ath ...... Gessesieerssstnsanasan cessssssensasass 720 2 O
58 days, mechanic,.at 45 veevavenioaneneacnns eseesesesersrtaanas 1112 0
35 bushels of lime, 2t 1s ......... censes Goeene Cresssaees suseenes 115 0
‘Water for ditto ..... ceetrencans Checseresntsasonas sesteesnse . 017 6
Centering tools, and turning planks, and ) repairing IO vemnrnneenns 30 0 0
Tamping «veeseeerosecnasasocesssescssesasssssvesosanssnsssess 20 0 O

——

Torar. "£784 6 6

. e ———

No. 5
- EMBANKMENT AND BRIDGE AQUEDUCT ACROSS THE YORK RIVULET.

..... FRED LABOUR.
DAYS.
Mechanie. Labour,

705 cubic yards of earth to be got and shot, and channel formed

therein, 33 yards per day «eceeveieniiiieianeincnns — 201
Digging for foundations ..... Ceeeteeectiiinaceracaaan ceve — 10
2050 cubic feet of masonry, 12 feet per O 171 —_
Total Days coeveeernnees cieecvereranes 171 211
£ s d
171 days, mechanic,at4s ....... Gsesesersornsterorasasanns caersanees 34 4 0
211 ditto, labour, at 2s¢.veeenennveninnann N cenens 21 2 0
122 bushels of lime, at 18, ... ..., ... semseseseane tesvenn eessensenens 6 2 0
Centering, scaﬁ'oldmg, t00lS, &C vvvreviinaann. tectreasannes eee 10 0 0
132 feet run of freestone coping, saddle back, at 2s 6d.eneinns creneaeenna 1610 0
4 caps, BE 255 1veernninrnssnrannsneseneanenenns vereneanas cereaes 5 00
TOTAL covvieveerinnnensinnsses.. £9218 0
No. 6.
CHANNELS.
FREE LABOUR,
S DAYS.
. - Mechanic. Labour,
16,368 cubic yards of rock to be excavated and shot, 20 " cubic feet per
day..... e ereaersuesree s e s sesntr nseassranns — 22,096
68,485 cubic yards of loam to be got and shot, 4t 4 yalds per day .. — 17,121
41, 1146 cubic yards of loam and stones to be’ 0‘ot and shot, 3 yards per .
g — 13,715
11,514 cubic yards of sandy loam to be got and shot, 5 yards per day — 2,303
193, '875 cubic feet of masonry in culverts, at 12 feet perday.......... 16,156 —
' 19 387 cubic feet of masonry in occupatmn bridges, special culverts,
Sc., 12 feet per day..ceeeeeennsnens creinans ttusseassoes 1,615 —
Total DaAYS.. vevessvsssrrnsssnsnssenss 17,771 55,235
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i £ s d.
17,771 days, mechanic, at 4s. ...iveiieiiiiiiiiiieiiiiiiiiiiiinieieae, 3554 4 0
55,235 ditto, labour, at 2s...euiiiiiiiiiiiiiiiiiian, Ceeseeneaen veees 852310 O
Tools and repairs for the above c.eveeseveverscoiiannnes ceveenes 72 0 0
Centering, moulds, runnmw planks, &c. cvvviieiiiiiiiiiiiiieienn, 50 0 0
8,522 bushels of lime at 1s. ... .0vvienenas.. Ceeeaenaann ideieeee.. 426 2 0
Water for ditto «vveviniiiinniieiiiniiinieeiseennncnannnnas 50 0 O
25,000 perches of fencing, being about three-fifths of double the length of the
" channels, taken at 1s. 64. at an average.eeeesieioernrsiasneansn 1870 0 0
40 occupation bridges, at £5.......... eraesanns Cetseiissssassseane 200 0 0
12slulces,at.£8...‘........".....'.'............'.. ...... veessssass 96 0 O
B R £11841 16 0
No. 7.
GENERAL ESTIMATE.
' FREE LABOUR,
£
Purchase of 148 acres of land. occupied by channels, at £8 vveveevnrrsenranonanass 444
Dlttooflamefordamcottages seesss rres cssesstcsraniessasssscecacssssas 10
. Compensation for damage to lands ......ccoveiiiiiine.,n.. tecsssasessssaseas 100
Building three stations for the accommodation of men, at o cesseses 450
‘Wood and water for stations for I8 months ...eeoveerineirasescssoacnnss ceees 312
Stores and implements for three stations., eeev.vocoosescrssessrsscsosssosscsces 79
Supervision.

Surveyor, men, ant EXPENSES .+ ieesssenranssensenansenscrssssnssanns £500

-Superintendent ......vevi00iiiecenions Pessestirsacearennencans eseees 200

Six overseers, at £50........... N ceteatirarene ceceennt . 3800

Three messengers, at £30...00vvuureen. ceeeanes Pessesasenens ferereans 90

£1090
For 18 months.......... seeseresaaees A [ 1
TOTAL .seervinasnnrrasocansaesese . £3026

ABSTRACT.
FREE LABOUR.

£ s d
No, 1. Dam at Long Marsh........ Cerrsesees Ceearsananne aene cere. 2,000 4 0
2. Dam on Macquarie River...... T T 609 4 6
3. Embankment and Bridge across Kitty’s Rivulet ........ casseene 207 10 0
4. Embankment on main line, between Nos, 5 & 6 branches....... ... 784 6 6
5.. Embankment and bndge aqueduet on main channel York Rlvulet . 9218 0
© 6. ChannelS...oenecenenscsansans Cesesassseatscesevseioa sesess 11,841 16 ©
. General ci.eernricectonostonernataasone cereseaens veressesas 3,026 0 O
L ' . £18,651 19 0

Contmgencles 10.per Centus e . s aneveoanes 1, 865 3 10

D ———c e

£20,517 2 10
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II. ESTIMATE OF THE ELIZABETH RIVER SCHEME.

. ... . No.l.
DAM AT KEARNEY’'S BOGS.

FREE LABOUR.

DAYS,
Mechanie.  Labour.,
30,983 cubic yards of earth to be got and shot, 4 yards per day ........ — 7745
6208 cubic yards of puddle to be got, tempered and placed, 2 yards.
EF QaY.suseennensnionerosnanesoassossssacassenesnnnenas — 3104
134,100 cubic feet of rough facing stone to be got, 1oug11 dressed, and:
built, 20 feet per day ..................... cesansiinesren 6705 —
2,376 cubic feet of rough masonry for counterfort 12 feet per day. R 198 —
3, 920 cubig feet of masonry in culverts, sluice gauge chamber, 12 feet:
Perday ......... | eesoeeasenocstetucannns eeseeneseanseas 326 —_
Total Days «oovveevnnn. e wees 7229 10,849
. £ s d
7,229 days, mechanic, at 4s. «.ocoiiiinin e eeeee e anen crssanaiee 1445 16 0O
10,849 days, labour, at 2s. ..... CeGeeeenaetaanettioanioaraneraanonan ... 108418 O
250 bushels of lime, at 1s. Gd. .. ....... cescesenss Geeoresesrranacnse 18156 0
Centering and tools, and repairing ditto ....eoeveievinianianne 80 0 O
2 guages, iron work, and valves.....ccoiiiiiiiiiiiiiiiinae s e 710 0O
2 aluices, valves, mcks, levers, chams, &e., 1ncludmg cut masonry ...... . 25 0 0
Cottage for Dam-keeper fereiieiiecianaaiienas Ceeaanns eeenes ... 60 0 O
Suparmszon
1 Supermtendent at PEr ANDUM: +eeeerasnnnans erereeeaanes £120:
1 Ovesseer, ditto eevnun... veettasasesnrenn Ceeseeen .. 60
4 Messenger ditto....aiviiia.. eeeareananas Cetseeviiaanas 30
: - 210 0 O
ToTAL...... e eerineeneaiieneen.  £2801 19 O
No. 2.
DAM ON THE ELIZABETH.
FREE LABOUR.,
DAYS.,
Mechanic.  Labour..
2,720 cubic yards. of earth to be got and shot, at 4 yards per day....... — 680
809 cub:lc yards of puddle to be got, tempered and placed, 2 yards per
BY caenesttnttetaannecaaetenaanteataenrtneteatnnn — 404.
12,238 cublc feet of rough masonry for facmg of dam, to be got, rough
dressed, and built, 20 feet per day .....iiieiiiiiinannn 611 —_
5,167 eub(llc feet, of paving for top and'inner slope of dam, 30 fect per
A tetreireeraniiia et st Ceeiennaeans 172 —
3,280 cubic feet of masonry in escape, 12 feet per day............... 273 —
5 391 cubic feet of masonry in retaining walls, chamber, &e., 12 feet
PEL dAY « v vevnonnnenan e eessriseseana 449 —_—
Total Days...oeeveenennn 1505 1034
' £ s d
1,505 days, mechamc, at 4s.. PR () B ¢ I B
1084 days, labour, at 2s,....... A 108 8 O
300 bushels of lime, at 1s..... Ceiactssetnaressasraaasanncesssonne oo 15 0 0
Centering tools, implements, &c. ««..voveeereennenennanns PR 10 0 O
4 freestone caps for pins, £1 5s. each .vv.... P cesaens PN 5 0 0
80 feet run of treestone coping at 2s. 6d. ......... eeeeeniaas P 11 6 0
4 double sluices, fixed .......0vu... dee e e eanes . 40 0 0O
2single ditto ...viieieiiiiiiniiieeieenoann eeeereesanas P 15 0 O
Cottage for Dam-keeper....voveuvasereeacnannss cieees e B0 0 O
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No. 3.
CHANNELS.

FREE LABOUR.

N @ - . . ‘DAYS.
~~~~~~ - Meckanic. - Labour.
30 295 cublc yards of' rock to be excavated and shot 20 feet- per -day . ... == - 40;808
191, 614 cubic/yards of loam to be got and shot, 4 valds per day-cee i vr - — -47,908 -
18 428 cubic yards of loam and stones to be got and shot, 3 yards per
QY 4 eeve s e e vee e ettt e s er et et — 6142
17376 cubic: va.rds of sandy loam to be got and shot;'5 yards 'per ddy — 3475
325, 7751 cubic Teet of masonr y in culverts, at 12 feet per day .......... ' 27,146 —
32 5’75 cubicfeet-in occupation brldges, specxal culverts, &c., 12 feet
: PErdaY sveveeneioriacniieiierinectnenns Cesesenanas 2714 —
‘ T0tal Days..eeeveevressvesovenosvenns 29,860 98,418
£ s d
20,860 days, mechanic, at 45. cveeeniverniinnractesncsnssnnceaseaanns e 5972 0 O
98,418 days, labour, at 2s........ Getesenesansasssvosonarsasananan eoe. 9841 16 O
Tools and repairs for ditto, 30s. per man per annum, 300 days per
ANNUUIM «voveeonansnrvoanes Cotereeevcaeserras s 641 5 O
Centering moulds, running planks, &e. el eesecrieeseaane 100 6 O
14,000 bushels of lime, at 1s .. ... .. ... N 700 0 O
Water for ditho vovseeeereeseeeeietviivsesosssoseecsassass sees 790 0 0
149 occupation bridges at £5 ..... evaserecaornas Cecseseeiraraannns 745 0 0
25 sluices, 8t £8 sueeoscreoannicirictesrararosaritttarntneons 200 0 0
30,000 perches of fencing, being about three-fifths of twice the length of chan-
nels, taken at 1s. Gd. as an average ..vieessvenconeccisennenns 2250 0 0
TOTAL vevevovesconsoncanannnes £20,520 1 (
No. 4.
GENERAL ESTIMATE.
FREE LABOUR.
- £ s od
Purchase of 294a. 17. 26p. of land for channels at £3 per acre «...v.vvoov. 883 4 9
Ditto for Dam Cottage, 1 acre ..... coeene Cettereacinorovratassanas 10 0 ©
Compensation for damage to lands. .cceveeeiiereneeronnervenaiinienss 250 0 O
Purchase of 1535 acies at Kearney’s Bogs for reservoir, at £2 per acre . 3070 0 0
Building three stations for men at £150 ...... teeesaveroscoeenaana e 450 0 O
Wood and water for 5 stations for 2 years........ ceeenieceasrrananences 494 0 0O
Supervision _
e
Surveyor, men, and €XPENSES .veeiiivorriaecans > (11§
Two Superintendents at £200 ........ tecenanaas ehesatetreeannas 400
Nine Overseers at £50.. 5511
1350

For two yearSeesessvveieveersvneonenoess 2700 0 O

£7857 4 9

e
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No. 5.
ABSTRACT,.

FREE LABOUB.

£ s d,

No. 1. Dam at Kearney’s Bogs.eeveeceenasnes preresane prerananenes 289119 0
2., Dam on Elizabeth .cccveescecccans presesseasans seveassenee. 55513 0

3. Channels c.ooevveveenannaen Gecereisssesssessensaranns seese 20,520 1 O

4, GEneral veevereecocsanosescssseascsessasosancosasnne reees 1,857 4 9

' . o _ £31824 17 9

Contingencies 10 percent oosvsserersronsrsncser - 318 9 9

’ - £35007 7 6

H. C. COTITON,

JAMES BARNARD,
GOVERNMENT PRINTER, TASMANIA.




[ Draft. ]

TASMANIA.

The Right of Passage for Water Bill.

@R’ HEREAS the use of the natural Waters
of the Lakes, Rivers, and Springs of Zasmania, is
a public right and interest: And whereas the
Irrigation of Land, and other uses of Water, are
calculated to promote the Public Prosperity :—

1 Be it enacted that there may and shall be a
Right of Passage for such Waters aforesaid to flow
wherever nature or art shall enable them to flow.

2 In case the Right to a Passage for Water
shall be across the land of a Proprietor unwilling
to concede it, the same may and shall be obtaina-
ble, and be obtained, on payment of a fair valuation
price, according to the law and custom in similar
cases of proprietary rights.

3 The exefcise of the Right of Passage for
Water across private property shall be exercised
only in the way which, according to professional
judgment, to be selected by mutual agreement in
Irrigation Districts, or, failing such agreement, by
the Governor in Council, is reported to be least
injurious to the Proprietor, and ascertained in
practice to be beneficial to the public interests.

4. That the short Title of this Act shall be
The Right of Passage for Water Act.



The Right of Passags for
Water Bll.

[Draft Bill: laid before the Kwmecutive
Council by the Glovernor, on the 4tk July,
1861.]

JAMES BARNARD,
GOVERNMENT PRINTER, TASMANIA,
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TASMANIA

No. 2.

Fededefeodededededededede dedocle dededode e fedfedestecedoe e

The Irrigation Districts Bill.

WHEREAS it is to the advantage of the
Public that facilities should be given for the Pro-
prietors or Occupiers of Land to improve, by
means of Irrigation, the productiveness of Pastoral
and Agricultural Land, and to obtaim Water
Power for various Works in connection therewith,
and for other general uses :—

1 Be it enacted that, on the application of Ten
owners or occupiers of land situated so that the
Waters of any lake, river, stream, sprmg, tank, or
reservoir can or may be conducted to it by natural
or artificial means, it shall be lawful for them, or
any Two Justices resident in the Distict, to call,
by public advertisement, a Meeting of all persons
owning or occupying land, and of the millers or
other persons having a beneficial interest in the
~ use of the Waters, for the purpose of determining,
and in general terms describing, the boundaries
of the tract proposed to be irrigated, and the means
of supplying it with Water for any purpose what-
ever.

9 The tract so described, with its lakes, reser-
voirs, streams, or springs, to have a destinctive
name, as, for example, in the order as follows, or
according to priority of application :—

1. The New Norfolk and Derwent River
Districts. . .

2. The Great Lake and Shannon and Clyde
Rivers Districts.

3. The Macquarie and Elizabeth Rivers

Distriets.

4. The T'ooms’ Lake and Kearney’s Bogs Dis-
tricts.

5. The Norfolk Plains and Lake Rlver
Districts.

6. The Meander and Mersey Districts.
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3 On the application of the Chairman or other
representative of the Meeting, the Governor in
Council shall, after such enquiry as he shall direct
to be made, and shall prove satisfactory to the
Governor in Council, proclaim the District, and
the name of the Surveyor, Engineer, Superin-
tendent, or other Officer who shall have been
appointed by and on the responsibility and at the
cost of the District, to plan and construct the
requisite Irrigation Works of the District so pro-
claimed.

4 It shall and may be lawful for a proclaimed
Irrigation District, through its duly appointed
representatives, to apply to the Governor in
Council, under any Irrigation Loans Act then in
force, for an advance of money by way of loan to
be expended on the improvement of the land by
Irrigation and the works necessary to the same:
Provided that, at the same time, the report, plans,
specifications, and estimates of their own District
Surveyor or kngineer, for the execution of the
work in a substantial and durable manner, and
an estimate also of the annual value and perma-
nence of the improvement, with particulars of the
land to be irrigated, the proposed manner of
effecting it, and the nature and amount of the
supply of Water, and the manner in whichit is to
be obtained, shall be submitted to the Governor
in Council for decision.

5 Fair compensation, in the customary mode
of arbitration and appraisement according to the
existing law and usage, shall be awarded or be
- claimable for proprietary rights affected or alleged
to be injured in respect of lands required for
Irrigation purposes, and not voluntarily conceded
for such works of improvement.

G The District Surveyor or Engineer shall
have power to regulate and control the supply
and distribution of the Water, not only through-
out the whole length of the stream upwards to its
source, but over the lakes or other reservoirs, if
any, from which the stream or its tributaries take
their rise;—to construct such works as may he
necessary to raise the Water in the said reservoir,
or to retain that which accumulates or would ac-
cumulate in any valley, gully, or water-course ;—
to construct dams, aqueducts, sluices, or other
necessary works to lead and take Water to and
through the District to be irrigated ;—to regulate
the supply to be drawn at any period from the
reservoir through sluices or other works con-
structed for the purpose; sluices to be opened and
shut under his authority only, under penalty of
Fifty Pounds for opening and Five Pounds
penalty for shutting, with customary powers to
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recover the same summarily ;—to regulate the
distribution of Water and measuring its issue, by
works constructed on plan and drawings by him
authorised ; with power to appoint River Con-
stables, or Water Wardens, to act in obedience to
his orders. :

%7 The District Surveyor or Engineer shall have
power to assess and fix a Rate on land benefitted
or lying within the influence of the Water, not
exceeding per Acre, for every One
thousand Cubic Yards of Water used, or so much
as may suflice gradually year by year to repay the
capital expended for Irrigation, at the rate of
6% per cent. per annum for Twenty-two Years.

8 Irrigation Districts duly constituted under
the provisions of this Act shall and may be pro-
claimed, from time to time, to be Irrigation Dis-
tricts.

O There shall be an Engineer-in-Chief or
Director-General of Irrigation, appointed by and
responsible to the Governor in Council, to report
on all plans, specifications, estimates, and pro-
posals from the District Engineers ;—to inspect
and advise with them before the commencement
and during the progress of the works ;—and who
shall also be the consulting Engineer with whom
" the Governor in Council will confer before an-
nouncing his decision, adverse or favourable, as
the case may be, on all Irrigation District appli-
" cations which may be presented.



No 2.

The Irrigation Districts Bull.

[Draft Bill: laid before the Ewecutive
Council by the Governor, on the 4th July,
1861.]

JAMES BARNARD,
GOVERNMENT PRINTER, TASNANIA,
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TASMANIA.
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A BILL to authorise the Advance of
Public Money, to a limited Amount,
to promote the Improvement of Land
in Tasmania by Works of Irrigation.

R; i/ HEREAS the productiveness of much of
the Pastoral and Agricultural Land in the Colony
is capable of being greatly increased by works of
Irrigation, and -such increase of the staple pro-
ducts conduces to Public Wealth and General Pros-
perity, it is expedient to facilitate such works by
advances of Public Money, to a limited amount,
on the security of the Land to be improved :—

"1 Be it therefore enacted, that it shall be lawful
' for the Colonial Treasurer, under the customary
Warrant of the Governorin Council, countersigned
by the Colonial Secretary and Auditor-General,
to issue and advance money by Debentures, for
Loans, ‘to be made under the provisions of this
Act, chargeable to and payable from and out of
the Land Fund Revenue, such Sums as may be
required for such Loans, not exceeding in the
whole the Sum of £200,000.

9 That no advance under this Act for or on
account of any work, or in compliance with any
application, shall be made or entertained, except

_under and for the purposes of the Act’ entitled
. The Irrigation Districts ~Act, nor until the
- sanction and assent of the Governor in Council
shall: have been obtained.

8 That the Lands of an Irrigation District, in
respect of which is made an advance of money
from the Treasury, under T%e Irrigation Ldans
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Ae¢, shall be, and are hereby declared to be,
charged with the payment to the Colonial
Treasury, in respect of such advance, of a rent
charge of Six Pounds Ten Shillings for every
One hundred Pounds of such advance, and so
in proportion for every less amount, and to be
payable for the term of Twenty-two Years, to be
computed from the 6th April or 10th October,
which shall next happen after the issue of such
advance, such rent charge to be paid by equal
half-yearly payments on the 6th Apriland 10th
October in every year, the first of such payments
to be made on the 2nd of such days which shall
happen next after the issue of such advance in
respect of which the rent charge shall be charged.

4 That the Short Title of this Act shall be
The Irrigation Loans Act.
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