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THE vVATER-POWER OF THE GREAT LAKE. 

Srn, 
17w _Honourable tl1e ~Minister of Lands and 1-Vorlls. 

1 I~AYE the honour, in accordance with the promise made in my Report on the River Shannon, 
to submit to your consideration the followino- facts relative to the water-power derivable from tl1a 
Great Lake. -

0 

· Attention has often been called to the use that mig·ht be made of the great central lakes of 
Tasmania for the purpose of irrigation, but so far as I am aware no information has been published 
as to the very large water-power they could supply for industrial enterprise. A very few mills, 
worked by water-wheels, have been established on thfl banks of the rivers flowing out of the lakes; 
but under present conditions it is quite impossible for a riverside miller to secure a proper continuous, 
snpply of water, the quantity in the wet sea'3on being as much in excess of requirements as that in
the dry season falls short of them. The object of this report is to ·show not only the immense water
power th_at the lakes can furnish, but also how easily and economically the supply can be regulated 
so as !O msure a constant and continual sufficiency. 

The· Great Lake is the largest and the highest above sea level of the more important lakes of" 
Tasmania. It is situated on the great central plateau of the island, about 93 miles by rail and road 
north-west of Hobart. Its watershed basin has an area of 2'25 square miles, of which 44 square· 
miles are occupied by the lake itself. In W alch's Red :Book its height above sea level is given-I 
cannot find out upon what authority-as 3700 feet. · :My observations with an aneroid, and checked 
as far as I was able by continual readings when stationary, and with the known levels of Tunbridge
and Apsley Railway Stations, made the height above sea level 3281 feet. 

. The River Shannon is the only outlet of the waters of the Great Lake. It is about 30 yarc'.s-. 
wide at the outlet, where a rocky bottom prevents the lowering· of the surface of the lake more 
than about four feet below high winter level. The Shannon has a meandering course of about 36-
miles through hilly country to the lEver Ouse, of which it is by far the most important affiuent. 
From the confluence the Ouse has a further course of about 30 ipiles to its discharge into the River
Derwent. 

The valley of the Shannon is a narrow one of an average width of about eight miles, and 
consequently the river has no la;·ge affiuents. The most considerable one is the Blackman's
Rivulet, bringing· in the water of the Lagoon of Islands, which drains a watershed of about 2+ 
square miles. This rivulet comes in at a point about 20 miles below the Great Lake. 

:My observations gave the Shannon a fall of 1485 feet in the first 21 miles of its course from 
the lake, or 70 feet a mile on the average. I am sori·y that I could not go to the confluence or 
the Onse and Shannon and obtain a level there. But some years ago I levelled up the Derwent. 
Yalley to the Ouse Bridge, and so can state that in the course of the Shannon and Ouse for the 45 
miles between the place of which I have given the level and the Derwent there is a further fall of' 
more than 1500 feet, or an average of 33 feet to the mile. 

'l'be yearly rainfall on the Great Lake during the five years 1890-94-the only years of which. 
~ have been able to obtain the records (and, unhappily, the rainfall observations have been discon-
tmued), averaged 35·8(:i inches, and rain fell on an average upon 176 <lays a year, In these fiye
years the least quantity of rain, 25·25 inches, fell in 1891, with 175 rainy days; and the greatest 
quant~ty,_46·70 inches, in 1893, with 190 rainy days. The following table shows the monthly 
quantity m each of these extreme years, and the mean monthly fall for the whole five years:-
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Minimum yea1· 1891. Maximum year 1803. l\Ioan of firn years. 

l\Ionth. Rainfall. Rainy days, Uainfall. Rniny dnys. Rainfall. Iluiny dnys. 
iucbes. inches. inches. 

January ............ 2·31 15 4·75 13 2·06 10 
February .......... l ·S3 12 (J-43 5 1·51 7 
March .............. 0·19 3 l ·86 8 l ·86 8 
April ......... : ..... 0·94 12 3·52 16 2·57 14 
May ........... : .... 2·78 11 4·99 17 3·09 13 
June ................ 2·40 '25 4·44 26 4·80 23 
July ................ 3·07 20 9·42 28 4·23 23 
August ............. 2·24 13 2·44 17 3·48 18 
September .... : .... l·3D 20 2·39 21 2·36 ]7 
October ............ 4·60 20 4·85 15 4·2:3 18 
Novcmbe1· ......... 2·38 1:3 3·08 .11 2·60 12 
December ......... 1 ·] 2 11 4·53 .1.::i ·3·07 1:3 
vVhole year ....... 25·25 175· 46·70 190 35·86 176 

The rain-gaugc:hvas· fixed, I believe, but a few feet above the surface of the lake; and, as in 
-all prnba bility mo1~e rain fell on 'the ·hills and higher gro1mds. of the basin, the ci ua 11tity registered 
may be taken as a low estimate of the actual rainfall.of the wc1tershed. • The geological formation 
of the watershed is exclusively ig·neous, of the trap-rock series. Some of the surface is bare rock, 
and most of the rest has but a thin covering of soil with a good slope to· the lake. Nearly a Il the 
,,·atershcd lies within five miles of the lalrn, and one-fifth of it is occupied by the lake itself. Under 
all these.ci_rcumstances, it is reasonable to assume that if it be ·take.n that three-quarters of the 
recorded rainfall reaches the lake, an ample allowance will have been made for loss by ausorption, 
&c., but not for the loss by evaporation from the lake. ,If this be so, it means a depth of nine feet 
of water over th~ whole smface-a quantity that would give a mean daily outflow by the Shannon 
of 1,432,000 cu lnc yards. 

Of the evaporation that has to be allowed for it i~ impos5ible to speak acc1frately without 
special observations, and none have been made. The facts bearing on tlJe mattei· are, as fa1· as I 
know them, the following :--That, though there are high winds, these are not often dry "·intl;;, as 
the country to the east, 1101-th, and west of the Lasin has morn rainfall than the ba~in, and the winds 
from the south are not dry winds; the lake lies, as has been mentioned, about 3;300 feet ~bove sea 
lernl; rain fa! Is on an µ,verage .on _nearly half the clays of the year; there are frequent _clouds and 
mists; and th.e mos.sy turf and timber indicates a prevalent we_t condition of the air. U ncler these 
circmnstances the (!Vl/-poration from the surface of -the lake proln~bly varies from a maximum of 
0·10 inch a day during tJie ~rst three months of the year to a mi11imnm of not ~11ore than 0·025 inch 
a <lay in J un_e and July; for, a.s a matter qf course, the ovt~poration is greatest when there is the 
least rainfall, and vice versii. · • . 

,v e can now consider th.e supply that can be depended upon if the water-power of the lake is 
to be utifo,ed. The following table is arranged to show the mean daily discharge from the- lake 
-during· each month, based on the preceding· table, and 011 th.e assumption that a quantity·eqnal to 
· 75 per cent. of the registered rainfall rea_ches the· l~1J-:.e, and that the lqss by evap,or<) tio11 from its 
-surface is O·IO inch,= 37K,600 cn)Jjc yards a day in Jan-µary, Febrnary, and March; .0·075 
inch, = 273,950 cubic yarrls a <lay in April, :November, and December; 0·05 inch, = l 89,:300 
-cubic yards a day in May, September, and O_ctober; ~nd 0·02.5 .inch, = Q4,(:i50 cubic yards a day 
in .fune, July, and August. ·when the rainfall is not sufficient to supply the evaporati(?n the 
deficiency is given as a minus quantity .. The minimum col11m11 shows the daily quantity for each 
month of 1891, when, as already said, the least yearly quantity of rain fell; the ma:i:imurn column 
shows the siupe for 1893, wh_en the greatest yearly depth fell; and the mean column the average 
-daily quantity for the whole five years, 1890-94. . 

l\Ionth. 

January ........... . 
Feb_rua1·y ........ . 
lVIarch ........... . 
.A.pril .............. . 
Nlay .............. . 
June ............. .. 
July .............. . 
August .......... .. 
Sept!;lmher ........ . 
October ........... . 
N ove:rn ber .....•... 
December ........ . 
Whoie Year .. : •.• 

Mean Daily Discharge in cubic yards. 
i\Iinimum year 18!)1. 

703,000 
571,000 
288,000 
181,000 

l ,I ll,000 
1,067,0.00 
1,343,000 

954,oou 
483 000 

1,965:ooo 
878,000 
250,000 
768,000 

l\Iaximum year 18!)3. 

1,846,000 
- 155,000 

. 493,000 
1,430,000 
2,153,000 
2,059,000 
4,317,000 
1,048,000 

967,000 
2,082,000 
1,217,000 
i ,847,00,0 
1,621,000 

l\Icun of 11ivo years 18!)0-!J.J.. 

586,000 
405,000 
493,000 
970,000 

1,258,000 
2,229,000 

• 1,88G,OOO 
1,535,000 

953,0,00 
1;192,000 

984000 
1,rn4'.ooo 
1,190,000 

I may menti,on incidentallv that when I was at the Great Lake last nronth I roughly ganged 
the outflow by the river 1).t a piace where ~here were gi·eat f~ciii#e~ fbr' doing so, ancl thong!} . the 
past winter was df-is.cr_ibed as having· been e~ceptio_nally drJ', and the ni01itl1 ha.cl cert~inly been so, 
the water was fluvi_ng out at the rate of i:iwre than 2,900,000 _cubic y_ards a day. Of co~rse, part 
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-.of this large outflow was clue to the still continued melting of last winter's snow on the h;gher 
:grounds of the basin. 

In fixing· the water-power that can be depended upon as constantly available it must be borne 
in mind that one inch in depth over the whole surface of the lake ;,ould supply an outflow of 
:3,786,000 cubic yards; and this showe the great advantage of having· so larg·e a reservoir at the 
heacl of the water supply of a rive,·. At present, when the lake is at full winter level, about four 
feet of the top water can be drawn off by the Shannon .. At a very small outlay the channel could 
be deepened so as to make six feet in depth of 'Xater available, constituting a reserve of over 272 
million cubic yards. And then to utilize the lake as a reservoir to store the excess rainfall of the 
wet months for use in the dry, it would be necessary to control the outflow by means ofa weir with 
proper sluices, and this would not be an expensive work, as the Shannon, at its outlet from the lake, 
is exceptionally favourably conditioned for the purpose. A wei1· of less than 40 yards in length 
.and three yards in heig·ht would be sufficient. The bottom of the river is rncky,ancl affords a goocl 
foundation, and one that would not be affected by the wash of the overflowing water. 

If these works were carried out at the Shannon outlet, a constant outflow of 1,100,000 cubic 
_yards a day could be counted on; for in the minimum year in the above table there appears tt 

-daily deficit of only 33:2,000 cubic yards from that quantity, or a total deficit of. 12] ,000,000 cubic 
yards for the year~a quantity that could be supplied from the lake without lowering its surface 
more than 32 inches; so that the reserve in the lake would supply the deficit of two comecutive 
:years as dry as 1891. 

Eleven hundred thousand cu hie yards of water a day falling 70 feet in a mile represents a total 
of 2723 horse-power a mile, or over 57,000 horse-power in the first 21 miles of the Shannon; the 
remaining 45 miles of the Shannon and Ouse, with the diminished fall of 33 feet to the mile, 
would g-ive a total of 57,000 horse-powei· morn. Of course, the whole of these totals cannot be 
made available, but with properly constructed turbines a very large per-centage of them could be. 
And this enormous power is produced by the utilization of the water of the Great Lake alone, 
without countfog the probably larger quantity of ·water that flows down the Ouse. 

To assist in forming a proper estimate of the value of this important asset of the wealth of the 
colony, will you permit me to call your attention to an article on the growing importance of wa;;er
power as a source of national wealth and prosperity, which appears in the Spectator of the 4th 
of September. The writer of the article says-" The closing years of the nineteenth centur?
a century which has been so full of change, and marked by progress iu so many directions-are 
ushering in a change perhaps more important in its significance for our own country than any that 
has preceded it, even in this century of prngress. The change is foreshadowed· by the striking· 
developments of water-power for industrial purposes that have been witnessed in both Europe and 
America during the last six years-developments which would appear to point to the substitution of 
water-power for steam-power at some future date, and to the transfer of the chief manufacturing 
indus~ries from those countries rich in the possession of coal to those rich in the possession of this 
modern rival of coal-namely, water." 

After pointing out in connection v;,ith this development the imp~rtant influence that the use of 
turbines instead of water-wheels has had upon it, and the still more important results that have 
followed the modern system of converting by the dynamo the mechanical energy of the turbine 
into electrical energy and its transmission to be reconverted into mechanical energy that can be used 
where the power is required-so that mills and factories need not be situated on the banks of the 
stream in a secluded spot at a distance from means of communication, the writer g·oes on to show 
that in America the total of the larger installations is 72,000 horse-power, with the proi,pect of 
increase to 150,000 when the Niagara scheme is cumpleted; Switzerlan<l comes next with 32,0•:)0 
horse-power, to be increased to 48,000 by forthet works on the Rhine;· F!·ance has 18,000 horse
power, to be increased to 30,000; Italy has 18,000; Norway and Sweden, 20,000; while Eng·land 
and Scotland have only 4000. -

From all this it appears that, in connection with the Great Lake alone, Tasmania possesses 
capabilities that if utilized would put her into the front rank of industrial communities employing 
the most economical of all sources of motive power-water. 

I think I have show-r1 enough in this Report to prove the desirability of having complete 
detailed surveys with levels made of the Shannon and lower part of the Ouse to sho,v not only the 
actual fall that may be obtained, but also the most convenient sites for utilizing the fall so that a 
proper scheme could be set forth to employ the available power to the best advantage; and further~ 
more, that proper publication could be made, not only in Tasmania but elsewhere, of the enormons 
force that is awaiting profitable employment. 

£lo hart, 22nd October, 1897. 

I have the honour to be, 
Sir, 

Your obedient Servant, 
A. MAULT, 

Engineering Inspector of the Central Board of Health. 

WILLIA;\I GRAIIAME, JU~., 

GOVERNMENT l'RINTEil, TASUANIA. 


