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BEXTRACT FROM THE VOTES AND PROCEEDINGS OF THE HOUSE OF
REPRESENTATIVES..

No. 59 or 24tu JUNE, 1015,

14, Puntic Works CoxyrTre—Reveresce o City Ramnway axp Dams, Cannrara,—Mr. Archibald
moved, pursuant to notice, That in d with the provisions of the Public
Works Commitice Act 1913-1914, the following works be referred to the Parliamentory Standing
Committee on Public Works for their report thereon, viz, :—

City Railway, and Dams for Omamenta) Waters incident to the schematic plan of Canberra,
prepared by Mr. Griffin, and dated 20th Maxch, 1915,
Mr. Archibuald lnid on the Table a Plan and Reports,
Debate ensued.
Question—put and passed,

PARLIAMENTARY STANDING COMMITTEE ON PUBLIC \YORKS.

DAMS FOR ORNAMENTAL WATERS—
CANBERRA.

REPORT.

THe PARLIAMENTARY StANDING CoMMITTEE oN Punric Worxs, to which
the House of Representatives referved’ for invcsti[intion and report the
-question of the Dams for Or tal Waters incident to the Schematic
Plan of Canberra, prepared by Mr. Criffin, and dated 26th March, 1015,
has the honour to report as follows :—

INTRODUCTORY.

One of the conditions always insisted upon in idering any site sugpested
for, the Federal Capital was that 1t should possess ample water for £he formation of
ornamental lakes, ~Apart from the prncticnr advantages of minimizing +he cffect of
floads and being  healthy adjunct to o city, there scems to bo no question but that the
) ion of o water el t materially the attractions of a Capital, and makes
it possible to create a nmumber of drives and prospects wholly picturesque.

2. When thoe sclection of Canberra as the site for the future Capital was under
consideration, one of the advantages claimed for it was that the River Molonglo flowing
through the area in a westerly direction afforded facilities for the conservation of water
for ornamental purposes, Before any design for the city was prepared, Mr, District
Surveyor Scrivener—afterwards Director of Commonwenlth an!)a and  Surveys—
following upon n close examination of the country, reported that by damming back
the waters of the Molonglo to the 1,825 feet level a considerable area of water of beautiful
form could be obtained at a minimum expense for earthworks,

DESCRIPTION OF THE PROPOSED WORK.

8. The proposal as outlined on the schematic Il’l“" and subsequently explained
by Mr. Griffin to the Committee, is to construct two dams on the Molonglo River and
by certain earthworks form a chain of five ornamental lukes through the city area.

These lakes are known as—

(a) The Eastern Lake—an irregular sheet of water having a surface level
of 1,845 feet above sea lovel, an area of 1,672 ncres, and an avernge
depth of 11} feet,

(b) The Eastern Cireular Basin—a formal circular lake, np‘pmximntely
1,133 yaxds in dinmeter, having a surface lovel of 1,825 feet, an area
of 218 acres, and an average depth of 10 fect.

(¢) The Segmental Basin—a formal sheet of water, approximately 1,866
yards long and 766 yards wide, cireular on the northern side and
with o straight base on the southern side, having a surface level of
1,825 feet, an urea of 238 acres, and an average depth of 11} fect,
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(d) The Western Circular Busin—a forma) sheet .of water approximately
1,133 yards across at its widest part, circular on its north-castern
and south-castern boundarics, but irregular for the remainder of its
perimeter. It has o surface level of l,g,l‘;!i fect, an aren of 157 acres,
and an average depth of 124 feet.

(¢} The Western Lake—an irregular sheet of water having o surface level
of 1,825 fect, an aren of 603 acres, and an average depth of 18 fect,

4, These lakes will have a total area of 3,145} acres, a total capacity of
1,809,392,000 cubie feet, with a shore line of 34} miles, During o period of average
rainfoll it ia estimated that the flow of the Molonglo will fill them in 13 months, but
that it would take 28} months during a period of minimum rainfall,

5. In order to maintain the flow of the Molongld throughout the year and provide
water to compensate for evaporation, absorption, and scepage in the ofnamenta waters
at the city site, it is proposed to construct a concreto dam on the Queanbeysn River,
about 6 milcw stream from the town of Queanbeyan. This dam, which i8 estimated
to cost £100,000, will have o capacity of 6,400,000,000 gallons (vide report by Public
Works Committee, Parlismentary Paper 1915, No. 64.)

6. It is proposed that the shores of the eastern and western lakes shall bo as far
8s practicable left in their natural state, but the threo basing with a shore lino of about
7 miles are to have o formal horder of about 43 miles, This bordor will consist of conereto
steps, five in number, reaching from o beight of 2} feet above water lavel to water
level ; thence the concrete is to be carried down on 08lopes of the basin in the shallow
waters to a depth of 18 inches, and there a sill is to be provided on a system of pilin
which is to he embedded in the salid earth, This will always be below the water love ,
80 that it will be of a permanent charactor, Tn deep water, of course, the uso of this
retaining piling is not practicable. The shallow shore treatment will extend to o depth
of 5 feot.  lsewhero thero s provision for a zough stone pitching on a concrete too,
or sill, 1 foot; thick, and resting on the bottom of the Iako 50 a5 to obviate any iassibi]ity
ofa xallidca.l In every caso the concrete runs down to o mean depth of 18 inches below
water Jevel,

7. Around the whole system of formal basins the d igner suggests the const:
of a houlevard 100 feet wide, divided as follows 1
5 feet slope from water’s cdge to footpath,

11 feet pathway.

12 feet parkway.

24 feet roadway.

12 feet sloping parloway,

24 feet motor way on s different lovel,

12 feet sloping parkway.

100 feet,

8, Incidental to the formation of the boulevards and to provide means of
communieation botween the northern and southern sides of the lnkes, soven bridges
are proposed in addition to the eastern lako cuusew:(z]y, and the highway at the Yarrolumls,
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dam which serve as bridges, Some of thess bridges will only come into requisition
a long time hence, but they are submitted ss being all that will Lo necessary for the
use of the city.

ESTIMATE OF COST.
9. In endeavoring to arriva at an estimate of the cost of ithe whole of the work

involved in the project under on, the C: ttee was frced with considerable
difficilty.

Apart from the differonce in the cstimated price per cubic yard of handling the
material, which might be und d to var; di he tical experience of

to th
the person making the estimate, and the method which might bo adopted In carrying
out the work, & considerable disparity was apparent in the quantity of materia] tobe
handled as estimated by the departmental officers, and by the Federal Capital Director
of Design nnd Construction,

v

10. With a view to comparing the estimates and ab the same time ascertaining
where the differences occurred, the gommittco asked for a schedule of the quantities
and prices in o certain form, but although this was supplied by the departmental officers,
M. Griflin stated that Lo was unable.nt the present timo or within o definite period
to comply with tho request. As this iderable differenco in quantities ostensibly
eatimated on the same sections should not oceur, tho Committeo is forced to the
conclusion that in addition to caleulati g on tho secti pplied, certain assumpt
have been made with the result that the estimates have been furnished with totally

~different conceptions of the work re uisite. This, it is thought, might have been
avoided had perfect frankness existe%l betweon the designer and the departmental
officers,  Under these circumstances, the Committes has decided to include hers a
statement of the various estimates furnished to it, and endeavour to adduce from same
an approximation of what the work will eventually cost,

DESIGNER'S ESTIMATE.

11, At the outset of the inquiry Mr. Griffin oxplained that he was not then in
o position to estimate the cost of providing the or tal lakes a3 indicated on his
scliematic plan,

Lnter, however, aftor the conference arranged by the Committee, at which
Mr, Griftin agreed to certain modifications of tho schematic plan, he furnished to the
Committeo his estimate of tho cost of providing the ornamental lakes and necessary
adjuncts in accordanes with such modifications, .

This estimate was os follows :

Enrﬁlworks——

£ £

1,333,600 cubic yards at 43d. per cubic yard.. . 25,669

Revepments, pitehing, &c. . . oo 18,285 .. d4,844

Eastern Dam—
Cutting and Filling— ..

503,300 cubic yards at 6d. Eer cubic yard .. .o 12,682
165,700 cubio yards at Is, 4d. per cubic yard, . 11,047
‘ 23,620
Add 10 per cont. for contingencies e 2,362
25,991

of which amount, however, Mr. Grifin claims only
£14,879, should he charged against the lakes.
Excavation for staunch wall—
9,700 cubic yards at 2, per cubio yard . 970
Excavation for syphons—
76,000 cubic yards at 2, per cubis yard . 7,500 .. 8,470
Concref
8,620 cubic yards at §0s, per cubic yard .. 21,650
Reinforced conoreto—
6,176 cubic yards at 70s, per cubie yord .. 21616 .. 43,166
Conerete for staunch wall
4,850 cubic yards ot §0s, per cubic yard .. 12,125
Congreto facing for staunch wall—
2,100 cubic yards at &0s. per cubio yard .. 6,250 .. 17,375

. .. 69,011
A44da 10 per cent for contingencies o 6,901
75,912
Add proportion of earthworks .. 14,87
90,791 a
therefore totel cost of dam, climinating reilway propositi .o 90,791

. .. Forward . . .. £135,635
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Forward £ 3"£
(3 . . . o
Yarrolumla Dam— 190,685
008 e yards
cubic yards at 2s, per cubic yard . .
600 e ¥ per cubic yar 3,060
27,657 cubic yards ut 50s, per cubic yard . . 09,142
Reinforeed concrete—
1,195 cubic yards at 70s, per cubic yard . . 4,182
76,384
Add 10 per cent. for. contingencics .. 7,038
84,022
Bridges—(not including cost of approaches)—
Commonwealth Avenue . . . .o 45,056
Federal Avenue i . . . 44'176
West Beach Boulevard .. . . .. 31500
Aboretum . .. . .. .. 35000
Aquarium Pond Inlet 5,000
Domain Harbor . .. . .. .. 10,000
Australasia Cireuit ., .. .. .. . 20:000
— 190,732
i 410,389
Adding to these figures the estimated cost of Regulating Dam over the
Queanbeyan River .. . . . .., 100,000
Muking of Boulevards around the lakes . .. o 48:720
the total estimated cost would be . .. £569,109

DEPARTMENTAL ESTIMATE,

. 12. At the request of the C. ittee, Mr. Hill, Engi Department of Home
Affairs, submitted an estimate of the work involved in the 1 rovit,aion I)of thg ornamental
}nkcls l:]ll(] necessary adjuncts as shown on the schematic plen, using that plan and the
evels thercon,

This estimate worked out at—

' £ £
Filling and forming .. . 330,000
Cutting . . 76,000
Tilling approaches to bridges . 27,000
DPitching, . i . 30,000
. ——  £462,000
Subsequent, however, to Mr. Griffin a reeing to modify his plan t
extent, Mr, ILill furni,shcd the iollowil’)lg cstilgnute :—0 ¥ s pian o some
Lakes—
Filling and forming— £ £
$204,386 cubio yards at 1s, 2d. per cubic yard .. 186,922
Lxcavation— . ‘
(65,029 cubic yards at Is, Gd. per cubic yard ., . 49,914
Pitching—
600,000 square fect at 8. 6d. per square yard .. 28,333
Filling appronches to bridges . .- 25,000
. 290,169
If the Committee’s recommendation bo approved, however, thig
amount will be subject to still further reduction. —_—
Forward . . 290,169 -

wit

£
Torward e v e 290,169
Yarrolumla Dam—
Preliminary and river protection ., ., . .. 10,000
Concreto—

25,000 cubic yards at £2 per cubic yard . .. B0,000
Reinforcing conierete ., PR . . 000
Granito facing—

20,000 square yords ut 30s, per square yard . .. 30,000
Rendering—

8,000 square yards at 2s. 6d. per square yard ., .. 1,000
20 gates and chambers at £500 each .. .. 10,000
Gearing . . .. . . 3,000
Gangway and columns .. . . . . 1,800

£107,800

M. Hill subsequently stated that the granite fcing could be
roplaced by concrete, which would effect o saving of . 25,000

82,800
Eastern Damf—“
The original cstimate for the Eastern Dam, as furnished by Colonel
“Owen, and concurred:in by Mr, Hill, was ealeulated-on 26th May, 1915, on
the basis of the schematic plan, and set down at £381;000, Subsequent,
however, to the section of the dam being furnished by Mr. Griffin, an
ded ‘estimato was lied as follows ;—
Embankment— £ £
644,074 cubic yards at 13, 3d, per cubic yard.. 40,255
Concrete, including coffer dams, excavations to
bedrock and all charges—
30,935 cubic yards at 50s. ;per cubic yard, szy, 75,000
Puddle Core—
96,300 cubic yards at 7s, 6d. per cubic yard,
say . . . . 36,000
Excavation from surface to bedrock from puddle
core, including timbering 6,000 lincal fect at
308, .. . . . . 9,000
Bridges, retaining and abutment walls, &e.—Item 150,000
Regulating gates—Item (provisional) .. 20,000
‘Approaches, contingencies, 5 per cent. .. 18,169
£348,414
Mr. Hill, however, stated that, climinating the reitway proposition,
the estimate could be taken at .. - - . .. 200,000
‘Adding to these figures the estimated cost of—
"Bridges .. . . . . " 190,732
Rei:xnutin dem over the Queanbeyan River . .. 100,000
Making of boulevards around the Jakes . .. 48,720
"The'total estimated cost would be . .. £912,421

13. In adopting 43d. per cubic yard as the average price at which he could
win and transport the material, the Committee is convinced that Mr. Griffin is unduly
sanguine, as aparb from the experience of the departmental officers, the evidence. given
by Mr. Catani, Chief Engineer, Victorian. State Public Works Department, who has
carried out & large amount of excavation work with the most up-to-date machinory,
and Messrs. Cooper and Davies, private contractors, who had large carthwork contracts
in connexion with the Warungn Basin and. Preston Reservoir, Victoria, and, the Yarko
Trrigation scheme, New South-Wales, shows.that under the most favorable conditionslikely
to obtain at Canberra, it is improbable. that theavork ean be done for anything less than
an average prico of. Is. per yard, whilo that price will be largely exceeded in those section
where unploughable material, predominates, or where labour-saving devices could no
be employed at their maximum efficiency.
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COMMITTEE'S INVESTIGATIONS,

14, The Committco visited Canberra and traversed practically the whole of .
the area which will be submerged by the proposed system of ornamental waters, Careful
cxamination was also made of the plaus and scctions submitted by Mr. Griffin, and by
the Department of Home Affairs.

15, In addition to ining o ber of wit including Colonel Owen,
Mr. Griffin, and Mr. Hill, conferences between these latter gentlemen were arranged
by the Committee with a view to their discussing quantities, plans, and scctions, and
suggested alterations, and, us a consequence, Mr. Griffin modified his original proposals
with the idea not only of eficcting economy in various directions but also of enhancing
the beauty of the lakes.

16, This modification has been arrived ab principally in the following directions —

@) by eliminating a considerable amount of excavation on the north side

(e by of the ensb[c;m circular basin, and allowing the water to follow practi-
cally the natural contours ; . .

(b) by bringing the southern boundary of that basin 150 feet south for near y
half of its circumference and thus avoiding a large quantity of filling;

(6) by abandoning the idea of filling up the low Jying arca on the north of
the segmental basin and allowing the water to occupy the depression
known as the aquarium pond ; .

(@) by bringing the southern boundary of the western basin 600 feet further
soutlgl and adopting the natural contour—thus saving a large amount
of filling ; and

(¢) by following more closely the natural contours of the north-eastern
boundary of the western lake.

17, After carcful investigation and ideration of all the cvidence, and a
comparison of the figures furnished by private contractors, it appenrs to the Commxt'lxie
that Mr. Griffin’s estimates are low, and members are inclined to the view that Mr, Iill's

figures are a mearer approximation to what the various works will ultimately cost.

18, In the opinion of the Committee, as far as can be foreseen, the estimate of
the complete proposal may be taken at—

Lakes— £ £

Earthworks, pitching, &c. . o . . 275,000
Dams—

Yarrolumla .. .. .. . 2%%,%88

Eastern N . . . X 282,800
Bridges—

(Mr. Griffin’s estimate) 190,732

Dy iready e t‘r;’oed ) .o.n by the Public
KSR e A s 1y Paper 1015, No. 64) 100,000
Making of Boulevards .. . . .. . 48,720

£897,250

19. The fixing of the lako levels at 1,825 feet (with the exception of the castern
lake) is determined [x;nainly by the formation of the countl;{, and by the fact that that is
the level reached in the year 1891 by the highest recorded flood. The formation of
the eastern lake a6 the same level is not practicable, and o level of 1,845 feet was
proposed by Mr. Griffin in that instance to give a more uniform depth of water.

20. At the outset of its investigations, the Committee made carcful inquiries
as to the supply of water that might be expected from the Molonglo, and the capability
of thut river to supply a sufficiently large volume to fill the Iakes and keep them filled
through a series of d):‘y yeus. A considersble amount of cvidence was taken and
caleulations submitted as to the water which might bo expected in years of minimum
and average rainfall, and the losses by evaporation, seepage, &c., for which allowance
should be made. After giving the matter considersble thought, the Committes is
satisfied that the safest course to adopt would be to postpone the formation of the
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I)roposcd custern lake indefinitely. Provided the reguluting dum on the Queanbeyan
River be constructed, tho flow of the Molonglo, then would he sufficient to maintain
all the remaining lukes proposed, even in a sortes of yeurs equal to the driest yet recorded,

2L Attention was given to the questions of silting, to the growth of weeds, and
to the possibility of nuisance from mosquitoes, but evidence showed that it was not
likely tlmt any great trouble in those directions need be anticipated, although 1t s
possible thut some provision may have to be made in the futare to denl with silt dleposits,

22, 1t is realised that eare must he taken to puard against the contamination
of the on ul waters by pr ing storm water or other city dmainage from
finding its way into the lakes, Furthernore, us the water supply for the lakes will
be dependent upon o supply which receives the surface drainage of Queanheyan, it is,
in the opinion of the Comuittee, essentinl that prior tu the formation of the lukes the
Commonwealth should he satisfied that the sanitation of the town of Ceanbeyan 18
properly controlled,

23, In the course of its inquiries the Conmmittee ascertained that most of the
river beds at the Federal Capital contain strong conrse gravel, which s sutuble for
concrete work. ‘There i4 also excellent sund to be found in places,  As these materinls
will be of considerable value in connexion with the works to he earmed ont in Canberra,
it is not advisable that any steps should he taken to il the likes until sueh materials,
as well as alluvial soil required for garden and other purposes, shall have heen utilized
to the fullest extent.  Further, us the existence of the hikes will form n barner hetween
the northern und southern parts of the city it is ndvisable, in the opumon of the Camnnttee,
to defer the filling of the lakes until bridges sullicient for essentinl communicntion shall
have heen constructed,

24, Bvidence tnken showed the existence of arens of fertile land in positions
which will ultimately he submerged by the formation of the lakes, As some time mist
necessurily elupse, however, hefore the Takes are filled, the Commnttee suggests that these
areas he lensed for ngricultural or other purpuses, but under sueh conditions of prrnnssive
occupancy a8 will enable the tenancies to be determined without compensation at any
time at the will of the Minister for Home Affuirs,

25. In the best interests of the inhubitants of the futwre city the Committee
recommends, subject to the preceding paragraph, that o strip of land at least 100
feet wide around the whole of the lake system should he reserved from lease or occi-
prtion,

26. In regurd to the Government Group, which faces the segmental basin, the
Committee was impressed by the fact that the pussible requirements of the Common-
wealth for departmental buildings are somewhat liberally provided for by an allowance
of approximately 260 acres.  As n large amount of filling 1s required to form this area,
it is thought that the straight line constituting the base of the segmental bagin might
very well be reduced to n length of about 1,600 fect on ench side of the Ainslie axis,
and thus save & considerable nmount of the expenditure necessary to give effeet to Mr.
Ciriffin's proposal,

27, Considerable thought was given bly the Committee to the question of the
construction of the eastern lnke nt the 1,845 feet lovel, but in view of the expense
involved and of the large area of land which would be submerged, added to the facts
that the aren of ornamental water provided is already considerable and' an enrthen
dnm in the position proposed would not he a harmonious feature in the landscape, it
was decided to recommend that such lake be eliminated from y t ideration
By this omission it is estimated that a very large saving will be eftected. In the event,
however, of future gencrations requiring o larger omamental water ares than at present
recommended, it is suggested that leases granted in respect of uny land comprised within
the proposed eastern lnke area should be of limited duration.

28, Tn view of the modification in the shape of the western lakes agreed to by
Mr. Griffin, and the saving which it was shown could be effected by following the natural
contours of the country, the Committee considers that the expense involved in the
construction of the formal geometrical basins originally proposed is open to serious
objection. The Commitice therefore recommends that, with the exception of the
straight line forming the base of the tal basin and extending for a distance of
approximately 1,600 fect on each side of the Ainstie axis, the lakes be formed with the
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object of following generally the natural contours at the 1,825-ft. lovel, subject to such
madifications in the direction of formul treatment us time and experience may show
tobe necessary. It was stated in evidence that this could he effected at  cost of approxi-
mately £30,000, spread over a number of years,

2. As o consequence the construction of the boulevards, which Mr. Griffin
clutms to be one of the raisons d'étre of the ornsmental waters, will have to be delayed.
It was smtended that the operation of making the Jakes should also form the hounlevards,
und the cost of such formation is included n the estimates given for the formation of
the lnkes. No estimate was furnished to the Committee by Mr. Griffin however of
the cost of making such boulevards aceording to the design laid down by him, but the
Committee uscertained that the cost of insking a somewhat similar highway in Victoria
worked out at £116 per chain, It may, therefore, snfely be assumed that the cost of
making the 5} miles of houlevards originally suggested would cost af Jeast £48,720,

30. As all the evidence goes to show, and the designer himselfl admits, that the
construetion of the lakes is not in any way an urgent matter, the Committee recommends
that this work be deluyed for o poriod of years, Some attention, hus, however, heen
given to details involved in the provision of the lakes because, although it is not intended
that they should be nndertaken for a period of years, it is realized that it is essential
that the general principle of the ultimate cottrse to he followed should be earefully and
definitely laid down as early as possible, so that other works to be carried out may be
proceeded with,

31. Although the Committee is nware that the ideal of the City of Canberra is
thut it should be the offielal and socin} centre of Australia, and designed in accordance
with the most modern idens of town-planning, it has endeavoured to hear in mind also
that this perfection should he attained by degrees in proportion to the incrense of the
population and as requi 8 demand,

32, The fact also must not be lost sight of that the setual building of the city
will be carried out by private individuals, and care must be taken that the financial
uspeet is not overlooked. As a business proposition the City of Canberra should
eventually be self-supporting, and Mr. Griffin claims that the residentinl areas should
be looked forward to as a revenue-producing feature of the Capital.  Under these cireum-
stances an endeavour should be made to see that the expenditure involved in providing
Government buildings and ornamental features for this immense area shall not raise
the price of the land and increase the rates and taxes to such an extent as todefeat the

. very objeet in view and prevent scttlement.

33, In denling with this and other questions aflecting the Federal Cupital the
Committee has been strongly impressod by the fret that it is most advisable that a
programme should be drawn up outlining the successive stages in which the various
necessary works should be earried out. ‘This subjeet is important in its bearing upon
the time that must necessarily elapse hefore thie ercction of publie buildings can be
begun end upon the provision which should be made for the distribution of expenditure
over several years, A clear, definite, scheme of development requires to be formulnted
and approved so us to determine how far the Federal Capital;- ns, proposed by the
schematic design, can be made economically independant. and self supporting; or to-
what extent the Federal Government is like{v to be called upon to meet annual losses
on initial capital and subsequent maintonance eharges. A great deal of the work must
be more or less interlaced, and to avoid waste of eflort, gltture trouble, and expense,
no part should be begun prematuroly. Probabls future expausion of population must
be considered, and engineering and other designs should' pravide for meeting aventunl
devel ts whilst permitting of part construction to mncet the first réquirements.
It is feared thut noglect of bhis principle wonld lead to complications, expensive
alterations, and reconstruction at a later date.

COMMITTEE'S RECOMMENDATIONS.
3.8 ized, the C ibtee’s 1 dations are :—
(a) that the suggested castern Jake be indefinitely postponed ;.
(b) that the provision of the other ornamental waters be delayed for a period

of Keurs H
(¢) that the construction of the boulevards be delayed in consequence ;

X1

(d) that prior to the formation of the lakes the Commonweulth he satisfied
that the sanitation of the town of Queanbeyan is properly controlled ;

(e) that full advantage be taken of sund, soil, and gravel deposits on the area
proposed to be submerged, hefore the lnkes are filled

(f) that 1,820 fect he ndopted as the surface level of the lnkes recommended ;

(g) that a strip of land at least 100 feet widle nround the ornamental water
system be reserved from lease or occupation when the lnkes are

- provided ;

(4) that pending the formation of the lakes the area to he swbmerged, ag
well g the 100-ft, reservation around them, be utilized for agricul-
tural or other purposes on permigsive occupancy ;

(i) that the straight line forming the base of the segmental basin be restrieted
to n length of about 1,600 feet on each side of the Ainslie axis ;

(4) that the lakes should be formed following generally the nutural contours;

(k) that a definite programme be drawn up outlining the successive stuges
in which varions necessary works should be earried out,

ECONONY BFFECTED.
35. The approximate saving, based upon departmental estimates of cost, which

would be effected by the adoption of the C s ree lations as against
the modified scheme shown on the schematic plan, wonld be as follows :-—
£
(a) omission of Lastern Lake .. . L 200,000
(b) modification of forma) basins .. . .o 260,167
(¢} modification of Yarrolumla Dam . . 25,000
(d) climination of bonlevards .. . . 48,720
533,887
from which might be deducted, however, an amount to
cover greater cost of longer bridges, estimated
at .. . . . . 93,887
or an approximate saving of .. oo £440,000

DECISIONS.

36, The decisions arrived at by the Committee are shown in the following extracts
irom its Minutes of Proccedings, viz, :—

Mr, Finlayson moved-~That the formation of the Enstern Lake be indefinitely postponed,

Seconded by Mr, Gregory. Carried unanimously. .

Senator Story moved—That the Western Lake and Lower, Central, and Cirenlar Bosing be approved
8 permanent fentures of the City plan, subject to such modifications as the Committee recommends.

Seconded by Mr. Finlayson. .

The Committee divided on the motion.

Ayes, b. Noes, 3,
Senator Lynch, M, Fenton,
Scantor Story, My, Ssmpson,

Mr. Finlayson, Mr. Laird Smith. .

Mz, Gregory, '
Nr, Tiley, W

and 80 it wus resolved in the affirmative,
EDWARD RILEY,

Chairman.
Office of the Parli tary Standing Committee on Public Works,
120 King-streot,
Melbonrne, 28th November, 1916,




CANBERRA (ORNAMENTAL WATERS).

MINUTES OF DVIDENCE.

(Taken at Melbourne.)
WEDNESDAY, l4zu JULY, 1916,

Lresent:
My, Ry, Chairman;
Benator Kenting, Mr. Finluyson,
Bonator Lynch, Mr, SBampson,
Senator Story, Mr, Laird 8mith,
Mr, Fenton,

Waller Burloy Griffin, Federal Capital Director
of Design” and  Construction, sworn and
oxamined,

1. o the (hnirman.~The systom of artificial
lakos proposed in my plan is no novelty, and is
entirely practicablo “from cconomien} and other
points of view, They might bo made wholesome
and hygionie additions to the cily, and might be
formed “without any fear that they would be a
nuisance in any way. It is ackiowledged that
any acheme of Tandseape gardening in i )
without a water cloment. - Referring to the lakes
proposed in my plan, T may inform the Commilteo
that the Enstern Lnke comprises an aren of 1,672
acres, with a enpacity of g38.400,000 eubic feot.
The average depth is 113 foot, and tho pgreatest
depth 80 feet. That is, the high-level lnke at tho
castern ond of the city. The upper circular lako,
which is porhaps helg)r describod as tho Enstern
Bosin, comprires an aren of 218 neres, with o
capacity of 97,408,000 cubio feot, and nn naver-
ngo dopth of 10} feot,

2. To Senator Story.—It would not require a
renl deal of oxenvalion to altain tho cirenlar
orm of this basin,

8, To Senator Lyncho~The idon is {o have o
boulevard right round this wator area, The
fact that tho viver winds through {his basin in-
crenses the average depth, but thore are portiona
of the basin fn which the dopth would ho only
8} fect. T should mention that as shown on the
plan boforo the Committes this eircular basin is
dlmwn 100 feot too far north in tho schematio
plan,

4. To the Chuirman.~Tho Contral Basin or
segmental lake comprises an aroa of 238 acros,
with a oapacity of 116,160,000 cubio foob, and
an averago deplh of 11j feet, Tho Western
Basin comprisos an area of 167 acres, with o
capacity of 86,304,000 cubic foot, and an avor-
aga deplh of 12§ feol. Tho Westorn Lake com-
prises an aren of 800} acrea, with a onpmnt{ of
671,120,000 cubio feel. The average dopth is
18 feet, and the maximum depth 50 foot.  Tho
tolal lako arca proposed is 3,145% acres. T have
not computed the milenge of water frontage, but
that can Le vory casily supplied. The members
of the Committeo will "notice that it is proposed
in connexion with tho Eastorn, Contral, and

F.0818—3

Western Basing to surround them with ombank.
ment_ bonlevards as o spectacular featuro of
the eity.  The idea is that theso boulovards
shall bo mads upon lovels permitting speeding if
desired without ‘any necossary crossings, IU i
arranged In tho design of this portion to provide
for footpaths undorneath tho Bonlevnnls, giving
pedestrinng access to the water's edge. The design
provides for drives nround the hasing, which will
not bo affoeted by hridgos, The iden is to havo
tho necessary bridge crossings mark tho dividing
lines hetween the soparato lako schemes. In
that way the maximum of cffoct is obtained.

G. To Senator Lynch.~In connexion with the
Weslorn Lako somo oxcavation will bo required.
Somo filling will also o required on the north
noar the athletic grounds for thoe university,
tho fand thoro being so noar tho Jovel of tho
water. L have not computed the tonl lineal
milange of water surface from the western end of
the “’unlcru Lake to tho castern end of the
Eastern Lake, but that informntion can be very
cnsily supplied.

0. Lo the Chairman.~With the information ot
tund 1 am not in a position o estimate the cost,
On this account tho present investigation is pro-
miature, 1 want {o be in a position to give the
Committes tho costs, hut 1 cannot do so until [
geb the necessary information. When I am asked
whethor it would bo posiblo, to sceure as good
an offect without submerging so large an nrea of
land, 1 say that the arca covered Ly wator, nc-
cording {o my plan, is rmcticully tho aren within
the fload Jine.” Tho land that would be sub-
merged by the ‘lnroposcd lakes is linble to bo sub.
merged by flood waters, It would consequently
bo wasted, so fur as the oity is concerned, and
it should ho used for recreation purposes, It is
admitted that by far the most effective way to
uss land under such conditions for recreation
purpose is by providing a water aven, In the
ovent of the formation of tho lakes as proposed
flood waters In future will bs under entiro con-
tral, 'They can Lo released at onc end as fash
as they como in at the other. The lake area v
lroulm{ as u reservoir, and the levels and depths
for normal and for flood condition will bo ap-
proximately the same. The existence of the lakos
will offer n direct inducement to poople to cccupy
residential portions near the lake,  Thero ia
nothing to comparo with a lnko frontage as an
attraction for residonts, and this is particularly
true where the climatio conditions are similar to
thoso nt Canherra, If the lakes are propor}
designed there ueed be no fear that they will
bread mosquitoes.  The flow of the water has
renlly nothing to do with the I)recxlini of
mosquitoes, I could keep the water in a barrel
in a back yard free from mospuitoes all the year
round, and without use of oil or nrtifieial means
whatever. The Committee need fear no danger at
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tho breeding of mosquitocs in theso lakes, It
can bo provented by proper aeration of the water,
by suitable subaqucous growths, aud by tho in-
troduction of unimal life, That, of courso, will
have to by provided for, and provision for it can
bo made in {he formation of the lakes. When
water is isolated in patchos by the rise and sub-
soquont fall of n river ideal places for the breed-
ing of mosquitocs nro created. DBut if wo keep
tho water deep enough, and prevent the isolation
of patches of wator it will be pomible to prevent
the breeding of mesquiloes. It is necossary to
avoid creating shallow marshy placee which smail
fish—minnows—could not get at.

7. To Mr. Leard Smith.—~The total capacity of
tho ornamenial lnkes proposed in my plan is
1,809,392,000 cubic feet,

8 7o Mr. Sumpton —I think that the water
oslony the edges of tho proposed lakes can bo kept
constantly purified by the motion in conjunction
with thelife in it. ~ Although there will be no
perceptiblo current, I think there would Le no
difficulty in naturo's acrating the water properly.
In the summer season there will be practically no
{flow in tho lakes, and the currents in water will
be controlled by ko wind.

9. To. Mr. Laird Smith.—T belisvo that tho
averago flow of the Molonglo River is estimated
at 20 cubie feet per sccond in o minimum year.

10, To JMr, Sampon.—The growth of rushes
and reods will bo kopt down becauss of the depth
of tho water, Boaches and banks suitable for
bathing ean bo made of sand, Though it might
bo necessary to weed cerlain places oceasionally,
tho water will not bo shrllow enough to promoto
the growth of weeds and rushos, have scon
Lake Wond ot Ballarat, and I und d
that troublo has boon experienced thero in con-
nexion with tho growth of weeds and rushes,
but T do not supposo that the averago dopth of
that lako is moro than 3 foot. Tho lakes pro-
posed in my plan represont an entirely differont
proposition,

11. To Mr. Fenton.—I do not think it would
Lo poseible k} Tnip\tnin tho depth of the lakes

d dont of the Lt

timo 08 tho railway, but tho two jobs might be
combined, Tho ln{':sl of tho outer lake is 1,845
feet,

14, To Senator Lynch.—Tho houndarics of the
lakes ns proposed aro within tho natural flood
lovel of tho country,

15. To Mr. Finlayson,~Tho dopth of the waler
at the shallowest part of the Western Lako wuuld
bo 5 feet, The consiruction of tho Iakes is not
fmmedintely wrgent, nnd jt might proferably be
deferred for some time, because quantities of
travel and other materia) which would otherwiso
tc aubmerged might in tho meantimo bo secured,
Temparary bridges wight bo constructed in the
meantime, and tho saving of inll.cr‘ut on ﬂw‘?x-
penditiro i in the i
of tho lakes would no doubt bo worthy of con.
sideration.  Amuming that tho lokes will ulti-
wately bo made, I do not adviso their construction
as a matler of urgoncy in the construction of the
city, T would, howsver, suggest thob stringent
acfion shonld he taken lo provent the crcction
of any building at lower than s cortain level.
I should allow a margin of 6 fest olovation at
loast, hotween the site for a building and the
water lovel. T {hink, perhaps, it would be
botter to tako the flood mark of 1891, the average
Jovol of which was 1,836 feot. Tho lovels fixed
might bo 1,860 feet at tho extreme cast, and
1,830 feot at tho oxtremo west, The average
Jevel drops bolow 1,825 foet towards tho west,
and rises abovo that lovel in tho east. I think
it wonld bo cven botler to say that there
should be no construction work of a permanent
character permitted below o lovel of 8 or 10 foet
above tho flood level, In my view tho lakos re-

resent an_essontinl fenturo of the city schome,
?hnvo mnde provision for an area of 3,145 acros
for water purposos, One important reason for
this ju that that aren would in any case bo sub-
merged by flood waters, Tt is better in such a
caso to allow nature to dictato to you. To try
to roduce tho srea which nature has ehown to
bo required for water would involve a greater
expenso than to allow naturo to take its course.
1 am aware that on some of the lower lovels thore

P resorvoir p 1
The Molongle River might stop flowing at any
time. I boliove that it has practically stopped
flowing leforo now, That Las to bo provided
against. ‘The Director-General of Works, Colonel
Owon, in his lotter of 14th April, 1915, cstimates
tho evaperation at 36 inches per annum,

12, 7o Mr, Laird Smith,—I have not computed
how long it will tako to fill the lnkes after thoy
wero fimshed, It would not, take long, and an
ostimato could easily bo arrived at by considering
tho flow of the river. Assuming the completion
of the impounding reservoir there should be no
danger of tho lakes drying up, oven in the driost
season. I wish to be in a position to take up
this question when Colonel gwen has explained
the matter from his point of view, which is quito
opposed to mine.

13. To the Churman,—Assuming that it is
decided to construct a railway between the Fastern
Take and the Enstorn Basin, when I am asked
what shonld be tho noxt work undertaken in
connoxion with tho formation of the lakes, T say
that T do not think that it makes much differenco
whicl is first constricted, oxcept that tho railway
will itsell surply the material required in_con-
nexion with the construction of tho Esstern Lake,
and the two works could then, perhaps, ho hest
undertaken at the same time. Tt does not follow
{hat it is nocessary to make the lake at tho samo

aro alluvial flats that would bo useful
for agricultural purposcs, Bub I think that tho
loss of those for agricultural purposes would be
compensated many times over by the msdvantages
which wonld follow from the formation of the
Inkes. I hinve suggestod that somo of tho soil
of theso nlfuvial flats might bo used on somo of the
more barron regions, and I feol sure that the
peoplo taking up tlhoso portions would bo glad to
tako thal soil. I should adviso deferring the
submerging' of the lower lovels until we have
taken tho full toll of the soil for which there is
& domand,

16. To the Chairman.—I have said that I
would not urgo the immediate construction of the
Inkes, and wlhon I am told that the construction
of the railway as proposed would itself result in
the formation of n lake, I can only say that tho
disposition of the wators should bo provided for.
Bvery timo a railway is taken across a flat o loko
is not necessarily formed. Al that it is neces-
siry {o de to provent tho formation of o lake by
the embankment, of 2 railway is to allow of sufii-
cont openin?'s in the ombankment to let the water
pass throngh.

17. To Mr, Sampron.—I beliove that a big
business centro and settlement with provision for
municipal institutions can bo cstablished on the
sile to the north of the river and of the Execu-

tive Contre, und thut cstablishment of such o
contre there hns nothing whatever to do with
the places whore the working members of the
dilloront familics aro employed,  When it is
suggested that what I proposo would lead to
the devolopment of two rival cities with tho
Iakew Dbetween them, I snswor that wo would
havo authority nnd contro} over tho development
of tho city,  Tho leading residential arca
should bo mado as altractive os pomible to
induco onplo to remove {here from Syd.
noy and Melbourno, It should be looked
forward to, ocepecially as a producing
foature of the Capital, When you suggest that
peoplo settling in both centres Will roquire cer-
tain business convenionces in both places, and
that although n big businces contro may lo estal.
lished in tho residential ares to tho north of the
Executive Contro, Fco{rlo sottling in the southern
residentinl aren will claim the right to havo in-
dopendent business centres, and soparato provi-
slon for recreation to suit their own convenionco,
I can say that thoy probably will not desiro to do
so. 1 tho soutliern residontial aroa is to

developed for the purposo for which it is hest

adapted, the very existonce thers of the con-
vonionces, which you suggest ns neceasary, would
bo detrimental to Tocal values. Tho residonts thoro
might prefer not to have thom. Thoy might
prefor to try to keop them out of that area.
I adimit that provision will have to bo made thero
o meet ordinary local requirements, but that
wonld bo very difforent from the estaliish-
ment of n genoral husiness contre. People would
not go from the one place to thoe other for their
immediate local requirements, but they would do
so if that were necessary to gob bargaine, for in.
stance, from big stores, .

18 7o Mr, Fenton.—When I am asked what
thero in to provent a hig store being established
in the southern contre, and whether it wonld nob
naturally bo established there to meet the do-
mands of & centro of l}mpnlntion, I say that could
bo provented by the distribution of our fcilities,
Wo nced, in considering the matter, to cstablish
the preponderence of business facilitics, in view,
not of the conditions that are likely to oxist
during_the next five years, but in viow of what
wo desire that tho conditions of the Capital City
shall bo in, say, the next fifty years.

(Tuken at Melbourne,)

TUESDAY, 20ma JULY, 1915,

Presenl:
Mr. Rutey, chairman;

Sonator Xeating,
Senator Lynch,
Seuntor Story,
Mr, Fenton,

Mr. Finlnyson,
Mr. Gregory,

Mr, Sampson,
Mr. Laird Swmith.

Perey Thomas Owen, Director-General of Works,
Dopartment of ITome Affaivs, sworn and ox-
amined,

19. To the Chairman.~T made two reports to
the Ministor regarding the artificial lakes, &e.,
one dealing with the gonoral question of tho sup-
ply of water for tho wholo ernamental ares, and
the other with tho cost of the dam or bank vun-
ning between tho castern lnke end the enstern

3

32

busin, Tho first, with its covering lotter, was na
follows:—

FEDENAL CAPITAL,

BusrLy or Waten you OnYAMENTAL WATHG AREA,
The Acting Beeretary—

I forward horewith datn aud deductions regarding the
supply of water for the proposcd urnnmental water
are ab Canherra,

1 oaw not in o position to aupply etiminto of cost,
auch entimato wortll entml w envefl comnitderation by
me of the city plan recently subniitied by Mr, Griflin
o the Minister, 1 umderstamd it the lny out Is now
Leing trausferced to the rontour plan of ‘the locabty,
When the plan is availablo 1 »lm,l further Investignte
tha matter if the Minider dodri,

In the mewtime, the Information which T an submit-
ting discloses that 1 conslder tho Molonglo and Qu
Luyun Ttivers an unsatisfaclory wource of water mupply
for thy wholo area of the ornainental wators propowcd vn

the ¢ity plan.
(Sgl) P T, OWEN,
Director-General of Works.

L4th April, 1015,

L. Date Ornamenial Watcrs—

Tho n{- roximato arcas of the two propused orma
niental Takes or water are, in round nitmbers—
Upper Inke, 23 syqunro miles,
Lower lake, 3 aquare miles,

Tha evaporation per annum is lasd down at 38 indies,
of whiehi about a half would occur during three summie
months,

2, Data Cotchment Arcas—

‘The Molonglo River, nt Conheren, is fod by tha Quenn
beyan and Molongio Rivorss the Quennboyan River line
#t “enfchment arcn abuve the dam site of 395 square
milos, nnd the Upper Molunglo n catchment area of
150 wyunre miles, " The apnual pabnfall s low, the
minimum recorided at Queanbeyan balng 1042 frehey,
and tho minfmum for the catchment nreas shoutd ha
stated at 12 Inches.

8 Run Off—

Tha amount of run off which can bo relied upon dur-
Ing years of prolonged drought I8 low, Tha country iu
srnrnal timbered, the soil is not readily abaorbont on
the hills, grazing and reaulting stock tracks have formed
smnll chnnuels, which contribute to a quiek delivery
durimg hensy rains, wherean thee baked nnd eracked sofl
alfords no rin off when only o few point fall nt o time
during dey perbals, A rum{mrlnnu etween the rainfull
and gavging dhwcloes that the an off hes been as low
3 from 8 L 40 6 por cent. TL wonld e winwise
to awsnmie n grenter nmnunl run off than 6 per cont,
4, Stream Losses—

Thiers are stremn losses above and below the pro.
posed Tuko sites,

The gaugings nt the Queanbeyan, when carrelnted witl
thoso of the Molonglo (nenr Yarrolnmln dairy) dig
close n 20 per eent, falling off when tho latter |4 flowe
ng nt 16,000,000 gnllons per diem,

B, Hydvaulic Deductinng—

{a) ‘Lhe volume of wnter which would fall on the
twa _eatehment nreng durlnﬂ o year of lowent rainfall
wontd Le 80,000 mIIIIll‘m gallons; the run off wonld be,

, - gnllons,
oration aver the aren of the the jm.
pounding baving of the Queanboynn and Molongle, ns:
wtining this aren nt 1] square mifes, would he, iv ronnd
uumbers, 800 million gallons. Thus the volume nvailable
for flow for compensating rivers and Ilakes would he
3,200 milllon gallons,

(c) Tho ovaparation over the upper and lower Inkes,
ussiming thy arens Uiercof nt 5] aquare miles, would
he 2,650 million gallons per annun,

{d} Tho volume whick will be contained in the upper
aml lower lakes, nwumhu{' nn average of 20 feet deep nll
over, would be 20,000 million gallons,

e} The seepage und river losdes cunnot bo assimed
ut less than 10 per cent. of the volume diseharged from
the impounding brstng,

0. Requisite Flow=—

My opinion is that the averago flow of compensating
waters ot tho junction of the Molongle and Murrum-
bidgeo should bo 10,000,000 gallons per diem, thus the
discharge from the dams, rivers Queanboyan nnd
Molonglo, irrespective of volume required to meot Inks
evaporation, should 1o 11,000,000 gallons per diem, o
1,000 mitlion gallons per anuum.




7.~The flow snte the upper lake must, howerer, pro
vido also for evaporation at the rato of 2,650 millivn
fl“unl per anpum=—thus tho total flow per annuni, from
he two dsma fur compesating water and to make good
evaporation, should bo—

Evaporation losses, 2,660 millton gallons per

nnubl,

Stream Josscs, 4,000 mitlion gallons per annum.
Totsl, 6,00 milton gallons per nnuwm,

As xgalnst these Ogures the averago tofa) aunual flow

which can be counted upon, durlng years of minfmum

rainfall, from the two dams is, 3,200 ulllon gallons,

8, ~In moking the forogoing eomputations 1 have re-
andcd it an a cardinal principle that they whould be
hosed on not greater than the wisimum recorded ruin
1al), and stated datn for run off,

0.=My deduetions nro thet, if it Is nceeptod that
durlug Protracted droughts, there shall not be n wlf
in the Juke levelw, and that s compensating river flow
of at least 10,000,000 gallone must Lo

4

The discharge noteh In to be constructed of concrele,
taced fmmedintely in frout of tho brldges, to bave &
reng!h of 600 fuct, with sufficlent deplh of noteh to dis
charge food walers withuut appreciately rising ihe
water luvel of the Upper Lake.

It would pppear that the cosl, ss nearly s can bu
atimated without the nsslstence of Galshed drawinge,
would be as follows: o4

£

Embankment—1,171,000 cuble ysrds at

o0, 000 G A ater 0 0
Cuncrete, Includlng coller dams, Vi

tions o bedrock and all charges

cublo yards ot 604, .. ® .. .o 76,000
Puddle cre—00,300 culne yards at 7s, 61, 36,000 0
Excasation from surfaca to bedrock from

el » Ineluding ti ing—0,000

©
oo

m
tho lower roaches of tho Molonglo, the Queaubeyan
and Molunglo Rivers cannot bo roparded nv a satisfactary
source of water supply for oli the proposed luke area.

(8gd} P, I OWEN,
Directar-General of Warks.
Lith April, 1016,

1 have assumed un averago depth of 20 feet in
all the Inkes. 1 had no duta to go un oxeopt tho
schematic plan. 1 had nothing to show what depths
were propesed  We have the far easlorn end on
the 1825 fect contour, and the 1816 feet contour
in the middle of the lnke, the depth thus vary-
ing from 10 feet to nothinﬁz in the north-eastern
corner, Tho worst place (o have a picco of ehallow
lako s at the eastorn end of the foteh; thero will
bo n considerable wave nction with consequent
heaches. [ have nssnwed tho 20-feet: dopth ns
suflivient to avoid the growth of water plant,
and 1o cope with silting up, which is bound to
ovenr debtaewixe whero the discharge is from ono
lnke 10 another. L have referred to the compensat-
ing flow which «hould ocenr at the junction of the
Molonglo and the Murrambidgeo, That is purely
arbiteary, but [ have Inid down that figure ns the
minimum, [t lag heen said that (ha aren of
water prup wed by Mr. Grifiin for the city is the
same s originalle propured in the departmental
plan  That st+tement is a mistake, For normal
conditions the upper lako aren of 2} square miles
is added.  The Board never calenlated on tho
1845-fect Jovel and the upper 2§ milea of lnke. As
o member of the Board I was opposel to having
arens of ornamental water, hut I ultimately gave
way on that point, T avgued whether wo should
have enongh wator for the lower Inko areas. T
eoncluded thnt wo would jnst have enough—that
wo could rely on the Molonglo and tho Quean.
beyan giving enongh waler 1o mnintain the loss
by evaporation, compensating flow, and scepago.
The sceond report wa ns follows :—

Ureen LAk,
The Acting Seeretnry—

In-nccardanee with tho Mindster’s Instructions I have
had Dorings made and wlinfls sunk over the ronte of
the prnr-.-ml rnalway crossing nt Molonglo, and hayve
prepard the e tomnte based on the information aveil
ably, which must be taken s npproxtmate only,

s fond that the average dopth of tha rack helow
the snrface 1n about 30 fock, aud, on the basis of the
Veels furm Jodl by Mr Griffin, piving o railway lovel of
WOhe that the Bershit of embankment would he from
24 B v her bt alave bedrock 65 feot, with n
length of 1 wile,

The railway Dridie is to be 800 feet long with n eapa-
eity of Lwu lracks, rondway bridges to be of similar
lenpth, two in munber, 40 fect wide (one on cither side
of the rulsay), the embankment to be waler resisting,
with slupes 6f 3 to 1 and 2 to I, wmner and outer ro-
speclively, and & wator proof core of puddle clny or
conerctes

nl{llu-nl ot ot OO0, otial de, P 00

01 l ahutment walls, e

e o Shutmen R S 100000 0 0

Brguluting gotes—Hem (p 1) o) 20,000 0 0

Apjroacl 5 per cent, .. 18,169 0 O
Total .. . .. £38,380 O O

Towrn Lake.

Thin will Involve the construction of a concrete dam,
approximately 70 feet high, at o site opposite the Yarro.
hunla home-fend, Tha borlngs and lavels nre not suf.
civntly ndvaneed to give a close estimnte, but it sy
Lo taken approximately, nt the present stage, as at
leant £75,000.

The above does not Include any dredging, foxmation
of slopes, baslus, or protection for bauke, which, fu the
abyence of Information ns Lo the propossls, I am une
nble to catimnte,

(8gd)

20tk May, 1018

My only availablo data in moking that estimato
was the width shown on Mr. Griflin's plan for
tho railway avenuo  The ouly lovels wo had wero
thoso shown on the schematio plan.  Tho lovels
and widths of ronds are thoreforo subject to
modifieition  1f the Committeo desives mo to
ivo a further cstimate, 1 should like to bo given
ignres showing what is the proposed section nerosa
tho emhankment. 1 wnderstand Mr, Griffin hos
that section T hiave taken what wag shown on the
achomatic plan in the absence of anything olse to
go on,  Puddling would nel be required round
the banks of tlo lakes, Lut they would have to
ho either concroted or pitehed, becauso strong pro-
teetion ugninst erosion is nbsolutely necessary. In
iarts we have o depth of 26 feet, which will givo
ig wave_action, necording to the length of the
foteh. ~ Mombers of the Committos can eco the
strength of the wave action, even on the Albert
Park Lake, which is only n fow fect deop, If the
ontsido or castern Inke shown on the plan wore
dliminnted the country covored by it would, un-
doubledly, bo subjecl at rare periods to floods
It would still bo neeessnry to nllow for the rond-
way, which T presumo wonld go across whether
wo hind an ornamentn] Jake or not. The elimina-
tion of that Inke would render unnccessary a cer-
tain amount, of the protection of the enstorn side
of tlio formation, the puddled core, the dam, and
a cerlain amount. of exponse on wing wnlls. The
Committeo should remomber at the same time hat
T have not, ab present, data showing what tho
ren] ]urn}\nsnl is. The only plan whichk the Homo
Affairs Department has scen to my knowledgo is
the schematie plan,  Wo ought, for soveral ren-
sons. Lo postpone tha netunl filling of the lakes
with water. 'Wo would uso the materiel from the
bed of tho river.

20. Zo Mr. Laird Smith—My genoral objee-
tions to having artificinl lnkes have always beon
thesn ‘That oven with only the lower lnkes it was
u elose thiug whether we would get the amount of
water that would ba required to nllow for evapora-

P, T, OWEN,
Dircetor-General of Works,

tion, compensating flow, and scepago, (hat thero
wonld bo too Jarge an area of water combined with
lurge urens of park and unoccupied Jand—an
adthetio ohjeetion; that thero would bo a ten.
doucy o Increaso the relalive humidily; and that
thero would be a danger of mosquitons unless great
caro wore taken, Tho cost involved fn making and
maintaining tho Inkes was also, {0y mind, 3 big
objeetion, Tt will, undoubtedly, cost monay to
maintuin the Inkes nfier constriclion, becauso the
tendeney will be for them to fill with ailt. Tho
wholo of tho grent Molonglo plains have lcen
formed by the netion of the rivers. Much of tho
formution deposited in the conrss of many years
is enrriod away ngnin, beeanro thore is an open
river thora providing for high velocity, and the
river takes away in ils successive floads part of
what las been left in provions flodds. Tmme-
dintely you put in nn intercepting weir the velo.
city in lowered, and fhio deposition of silt goes on,
beeanse veloeity i the main factor in_preventing
tha rottling of silt. Thero i9 no donbt that the
Inkes would fill, as fs evidenced hy tho fact thet,
sinee wn backed the river for the power houre,
the Jorrahomborza Creck, which is n back water,
has practicnlly filled up to water lavel,

. To Mr. Rampeon.—If T could not havo all
tha Inkes eliminated T would eliminate tho upper
or castern ono, hut T know there are diffieulties
aboub it.  Part of the land js closo to the 1825-
feet Tovel, which was arbitrarily assumed as water
Tovel. Thet Tevel noed not he 1825 it might ho
1822, T understand that the eastorn Inke fs to
bo formed thero hecauso that country must ho
fiooded af times, This might occur once in twenty
yoars or loas, and, therefore, tho land cannnt ho
Imilt on without danger of los,

Tn Mr, Laird Smith,—Tho lavel of tho
onstern lnko will ho maintained by an 800-feet
noteh in a weir. T do not holieve the Common-
wealth will bo nble to nllow this shallow aron of
Inko to vomain., Tortions of tho bed are ab the
1R20-fect lavel, and others on the 1815-feet lovel
Thin gives only b foot of water, whicl is too little
to start with,

23, To Mr, Sampton.—The castern lake menns
that 23 aquaro miles of addition] country are
submerged. Tt i3 not _necessary to havo the
onslorn Inke at the 1845-feet lovel in order to
roghlnle the waters of tho Inkes lower down. Tts
purpose s not as a regulating lnks. Al regulating
Inko is ono from which you ean draw off water to
mpply it elsowhoro, hnt the moment wo swould
start to draw walor off ihn 1845-feot lovel
wo wonld have mud flas. T have nover heard
it suggested that it should be a regulating lake.
T believo it 38 meant to serve simply the smsthetie
purposa of a Inrgo water frontage, and s large
aven of waler,

24, To My, Laird Smith—Tho whals of the
Iand which tho eastern lake will cover has heen
eovered by flond in the past, and may ho covered
by flood ngain. Much mors Iand wenld not ho
flooded with a Inke there than if there was no
Inke there. With hoavy flnods the river slopo
would flood a littlo moro at the castern end, but
tho normal level wanlid be harizontal,  Thero may
bo o riso over Lho notch of 18 inclies, or 2 feet,
which moans bringing ib up to 1847 foot, plus the
river slopo,  Tho periods between the floads will
probably be so long that T wonld nob worry ninch
about it

98, To the Chairman,—The dam on the Quean-
boyan river will fend to regulate tho !loodn. but
you eannot say abrolutely that you will not get
floods. If wo gob heavy rains after {he dam is

meactically full, we wonld atill get the same flood
’!ow, bub st can bo safely asumed that (lgo dama
on the Mulonglo and the Queanbeyan will tend
1o Jusen the fhds, I have ld experienca of
lakes and artifidsl dnans an o milllary engincor,
Iut the question js almost entirely s peological
e The risk of moyynitoes i greater with weed

segetation, vombined” with shallow  water  and

shade, o floating water plant, T think thero will
eortindy b a risk of nuosquitoes,  Continuonn oil
protection e r that area will ba practieally jm-
prassihle, but the ik ean Le aninimized by fisl and
wild fow?t  AMert 1Pvrk Lake, which han no vege-
tatlon growing vlose around it, or in it, is a strik.
inge oxnmple of the prodduction of mosquitoes.

20. T'o Mr. Samppn,~T think the upper or
enstern Ioke anght 1o be eliminated,  Tho westorn
Inke wants ales 1o be enrcfully investigated, ns
thers are shallm sater difliculties thero nlso, Tho
sehema which appeals to mo ia to drop tho level
of thesee lukea 1 fonl, or 18 incles, and reclaim
tho luw-Iying ground on tho 1,826-fect lavel, which
would Lo flanded, hy pumping the silt on to it.

27. ' Mr, Fenlrn—Tloods are going to bo so
infroquent thnt they ean be practieally disre-
garded, although the lawer-lying ground could
never be Imilt en,  ‘Lhe supply of water in the
easlern lake ia dependont on the )}
Molonglo schemo being earried into effect, “The
dnm on the Queanbeyan will o a kind of supply
$ar ol the Takes. My contention is that, if tho
aupply fram the Queanleyan is not fortheoming
for the eastern Inke, it will wmean that through
the loss of water by secpage, ovaporation, &e.,
fargo portions of the arca will o nothing but mud
finis.  The nermal flow fram the compensating
weirs, allmwing for tha fow nt the junetion of iho
Malonglo and Murrumbidgeo, and allowing nlso
for_evaporation aml reepngo, is going to bo in-
sflicient,

28, To Mr Sumpron - As a member of the Do
parimental Board, T propesed a sehemo of modifi-
calfon and elimination” of tho Iako proposals,
to tako ont the kinks in tho river at certain
places withont  abaolutely straightening it, to
ense i1s convalntions and widen it, and then Inck
it, to form reaches of water -that is, renches of a
ribbun of water mare from an wmsihetic point of
view, bnt T cannot soparate that view-point alta.
gether from tha engineering viow-point.

o0, To Mr. Fentan.—My plan would not give
the snme aren of water. T have not enleulafed
what aven of water it wonld give, but T wonld
trent the river sommwhat in the way the Yarra
lias heen treafed, bt avoid long, straight strotehes,
and {ry to retain plensing enrves, I suppose my
plan wonld reduco the area of water to ahout one-
cighth, or ono-tenth, of what Mr. Griffin pro.

209,

30. To Mr. Sampeon. =~ The river might bo
widened out to 400 or HOO feet. Tt is 400 fect
now hetween banks in ono or two places. T wonld
pnb, perhaps, a couple of weirs in. I it wore
enforced on the publie, the propesed scliomno of
Takes dividing the busi from {ho Parli v
cetdre would, T think, creste a risk of having
fwo towns established simullancously, one on
ench side There is & grent chance that' a commer.
cinl or financial centro will ho established only on
one side or the olher, Tf we have a parlinmentary
and administeative eify, with eertain functions
that must be allied to administration on one side,
ond the other settlement or eity on the other side,
there is a danger of them hecoming too indepen-
dent cities in tho conrse of Limeo.




M, T'v Senclor Kealing.—If tho luko scheme
3 adherod to there will bo o tondency to destroy
community of iumterest, espeeially in view of the
fnct that the city s being erented as o sent of
Goverument snd ndinistreation,  "Tho  figures
given by the Suatisticion do not indiente that jt
will be n very populous eity, and that fact would
tem] to accentunto the destruction of community
of interet. 1 havo wot {aken info considerntion
the value of the Iand which will bo neecssarily
sbwerged by the erention of lukes. Protecting
walls will be required for every part of tho banks
where you got a depth of more l}mn & feet, unless
vapid crosion in to Lo sllowed. About 20 anjles
of protecting walls would possibly he ired, but

at rare intervals, and land normally, My esti-
mates, na to wave aclion, are baged on a depth of
20 feet.  If Mr, Griflin hay givon the Committco
n return, whowing that the depths avorage 11 feot
over the fivo lakes, I would say that, whero tho
banks are fuiely steep, and the water fairly déep,
it might bo all right, but ayerago fignres aro of
nhwsolutely no uwso in the consideration of tho ques-
tion of wave action, I ussumo o minimum of 10
feet.  You might got o shelving beneh, nnd the
fiest resutlt §s that it piles up, and the bench ex-
tends out, and you got n ymul flat or shallow
water in the conrse of time. T thought that wo
wonld have certainly nothing less than 10 feot in

st would vary nccording 10 the matire of the land.
That is o matter on which we smust*look for gnidl-
anco to the city designer  An oxample of that is
to be seen in the eentral lake, shown on the plan,
with one straight side and one curved side. Wher-
over there ia n feteh of 1§ miles, and a depth of
26 fert of water, every fime n west wind blows
there will bo considerable wave aetion, So far un
rognsds the question of silting np, T have shown
on the l-lun the approxitnti sites of the dam on

these or tn] waters, Tathing places might
vided nt_onc to two spots, with o sloping
g bk, T dare say tho engineering pro-
posal will be to have sloping banks going right
down into the deep water, I do not know that
the proposal is simply to allow the water to spread
over the low-lying land, and find its lovel, as a
flood docs withony uny artificinl deepening of the
banks,  Tu the scliematie plan thero is an evident
intention to modify some of the banks, Wherovor
thore is any considerable fetch of wator the banks

the Molonglo and the dam on the Q heyan.
The eatechmont aren shove theso woull deliver
water into the impounding reservoira, It there s
a congiderable nren which would not deliver into
impounding reservoira. Roughly, thero is an area
of 140 rquars miles which would deliver its water,
without any impounding reservoir to deposit the
silt, into the eastern lnke.  The amomnt of silt
that will be earried from there is considerahle,
There is o lot of shale conntry, and the Yarro.
lumlba shale i3 most finedy divided, Tt will hrenk
up and be earried down, and if allowed 10 stand
in the lake arens it will sedimontnte, The uveas
above will sedi into_the impounding re-
servoirs, which will become ilt traps for the coun-
try below, Those are interesting fnets for the
Committeo to know, hecanse tho wholo of tho
water that wo are getting in the Molonglo will
not e intercepted by the two weirs, If the Inke
aren were considorably lessened, o largo aven of
land would net be submerged. T think that is
good Innd which, vo fur us 1 know, conld bo used
for agriculture, or ening, or might be laid
ot ng park Jande, n if they were submerged
onee in twenty years, ax the botanienl gardens in
Brishane were, it would probubly not damage
them muel, 1 have not examined elosely the pro-
teetive works on the banks of the Yarra between
the entrance to the Vielarin Dock and the Sugar
Works Auny protective work on these Inkes woukl
have to be heavy in places, Tt is doubtfa) whether
Tnose stone enn be always used as the effect of
wave aetion is 1o draw out the finely-divided silt,
or clay, at the laek of them. The effect of the
naves caused by the pussnge of vessels in n viver
is considerable, but it is intermittent. With the
depth of water propused, and the extent of fetch,
wo shall got on some of theso Jakes waves big
enough to wreek a sailing boat,

82, Te Mr Finlausen, -T holiove, as n gonoral
rule, the levels of the likos as now proposed follow
fhe flond exerpt that there i3 no provision
for load ar v slope T the Inkes were made
to the full eopneity, shown on the plan, they
wonld appravimntcle eaver the land QLM wonld
be under water in fland time  Tf the land’ wore
nat envered by lakes it could not be built an, but
it eould e uced for parks or gardens Tt is a
auestion for the Committee tn deeide whether
Fox will have water theve permanently, or water

must Do ted, or orosion nllowed to proceed.
Constant erosion would mean that the banks
would vecodo, The question of whether tho banks
ahove tho 1,825-feet lovel would be seriously en.
dmigered by wave netion would dopend on tho
unture of the soil.  AMluvial deposit would cut
nway very guickly. [ do not lay it down arbi-
trarily that the luke should ho artificially deopened
s n4 to give an nvernge depth of 20 feet. I put
dawn n sminimum of 10 feol ns requisite; other-
wike we should havoe wator.weed trouble, It would
not_mean n very great expendituro to sceure a
10-feet. minimum excopt in the eastorn lake.
There wenld bo work in' it, but it would not e
a very heavy proposition. ~ My idea always was
to uso tho ted soil for recl jon pur-
posce. Tt would bo advantageous to confine
tho city sottlement to ono side or the other,
Tho distanco between the iwo sides wonld be
too great for a country town. Our financial
and other Lusineskes aro to bo started in proximity
to_the Purli w dministrative officos.
After Parlinment neeepted Ynss-Canborra I wwae
on n Committee appoiuted by the Government
to decido which part of the Tegion should bo ac-
cepted ns u eity site. My collengues wero Colonel
Miller, Colonel Vornon, and Mr, Serivener, Weo
lnoked nt various sites, aud we all camo to tho
conelusion that Canborrn was tho Lest, in tho
ragion, Wo thon started to investigato Canberra
i1self,  After going all over it Colonel Vernon
proposed the eity site, which has licen ealled
Yernon, after him. I went te Yarroluma, and
was greatly taken with tho view of the mountains
and the gossihili(y of ornnmental wators thore,
but Mr. Serivener, who had lived in the place,
snid the only thing to bo done wus to put the city
sito undor the protection of the hills.” Wo othors
were finally convineed that this was so by the
strength of tho west wind. T was constrained by
this considorntion to abandon my predilection in
favour of Yarrolumla. I told Mr, Griffin this
when hie eame oud, but he would nover believe me.
The experience of men like Mr. Serivener, who
have lived there, and my own opinion—and

have been there constantly for years—is that, if
we wish to get the Dest results of natural protec-
tion there is only one place for the city, and that
is to the south-cnst of Kurrajong. My own viow
has always been that the voason for the city is
Parliament House, which must bo the pivot on

which tho existence of the city turns. If the
artificial lukes wero created, afier eroming the
Inke arca on two or threo cold, windy duys in mid-
winter, o distance, any of 1§ miles from tho ad-
ministrative offices on the south to residences on
the north, the men would demsnd a more pro-
teeted seafdentinl sito much nearer to their offces
It is purely a matler of distanco, Tho intervention
of tho Inkes will wcan eromsing them on hridges,
That is certainly an objection to settlement on tho
north side. Tho 800-feet opening, in the embank-
mont mentioned proviously, is to lot the flood
waters flow through—to tu{o tlie dischargn of the
two rivers during flood.  The notch would ho
nuder the bridge. T think an . Jmning of 800 feot
is ahout what is necossnry,  We vnderstand that
that js what Mr, Griffin ‘proposes. My estimate
of the cost of tho embankment is based on tho
800-feet opening. A coneroto weir 800 feet wido
would bo required under the bridge. The end sup-
ports of tho bridge would riso from the wings or
abutmants of the dum.  The 800 feet would le
bridge above and weir below., T we retain tho
waters at a height tho veloeity will be great to
dischargo through tho noteh. 'The erosion of tho
banks on tho eastern shores of the lnkes dnring
wesl and north-west winds, which aro provalent
there, would, with any depth of water, bo con-
siderable, unless the banks were protorted.  With
n dopth of 20 feot, and n good folch. you will
get big waves. T see no reason why the river
should nol bo allowed to find its nafural fevel
beyond certain points. My estimate, that the
flow of tho Molonglo and Queanbeyan would bo
insuflicient to allow for evaparntion, seopage, &e.,
is based on an ‘estimate of a 20.feet depth,
shallow water aud long shelving banks would
greatly inerenso the evaporation. Both dama
would not bo sufficient to suplyly all tho Inke
arcas, oapecially in view of the fact that, in Aus.
tralin, wo pro apt to get dry yenrs, T am willing
to concedo that the lowor lake areas could
bo kopt supplied. That would Do an area
of 3 square miles, Thero is an area of 2

aquare miles in the upper lake. The deduction
of 2} square miles wnkes n considerablo dif-
ferenco in tho evaparation.  Thers would he no
difficulty in keeping a fuirly good lovel and flow if
the river were widened and tho corners taken out.
TRiver-bunk trentment, to n cortnin estent, o
countoract river-flow action, would bo necessary.
If tho water lovels enme down there would bo a
risk of tho frontages of tho lakes being exposed
and mud flats forming, but this wonld depend on
tho alope of tho hanks, T presume Mr. Qriffin will
proposo sloping pitched banks, Dredging would
Do necessary, in course of time, to keep tho lakes
in good order.

33, To the Chairman,—T do nol think the ques-
fion of tho lakes is stopping the Iny out of the
streets and avenues, and the planting of trecs.
You could not lny ant a piceo of the town with-
out the railway question being sottled, Mr.
Griffin will tell you that each part of the plan is
more or less connected up with the rest,

34, To Mr. Gregory.—I cannot givo tho Com-
wmitteo cxnet estimates of cost; Tean only do this
approximately until T know oxactly what is pro-
posed to bo dono.  As soon ns I am told what is
proposed—and, T preswme, such information has
been prepared —I ean make estimntes, For instanco,
in March, Mr. Griffin sent in plans. Tn April and
May, ho asked for horings. TIn the middle of Juns
wa sent particulars of a number of borings, and
wo have the remaindor nearly ready. That is

7

work that takes tiine Wo cannot get any furthor
alicad if Mr. Griflin estimates on ono busia and I
on another I shall L glad if wo can got on to
ono busis,

(Zaken at Melbourne.)
WEDNESDAY, 21sr JULY, 1916,

Dresent:
Mr. Rirey, Chairman;

Benater Kenting, Mr. Finlayson,
Senator Lynch, Mr. Grogory,
Sonntor Story, Mr, Sampson,
Mr. Fenton, Mr, Laird 8mith,

Perey Thamns Owon, Director-General of Works,
Dopartmont of Homo Afnirs, recalled and
furthrer examined.

35, Z'o the Chairman.—I ¢an givo an approxi-
mation of the information asked for by the Com-
mitteo yesierday in regard to the saving that
could be cffected by omitting the uppor or castern
lake.  The estimato can bo an af imati
only, becauso there seems to be somo doubt shout
the level of the railway right across, Tho Com.
miltee can take it roughly that, if wo omit the
puddled coro and tho pitching, while still re.
taining the two roads, tho railway bridge, and
the two road bridges, it will save about £160,000
There will be s cerlain small amount of pitch-
ing sl required.  £160,000 is a conservativo
estimato of the saving, becauso if the embankmont
is not going to retain water, it does not have to bo
consolidated so much as if it is to retain water,
and a saving can bo made in that way. Thero
will bo somo pitching to be dono on the lower
edge, but nol tho nmount of pitching that would
bo necossary with a feteh of o milo and a depth
of close on 20 feot of water. Tho work remain-
ing to bo dons would includo the bank for the
ratlway to go acrosa, T am working in this esti-
mnto on the lovel shown on Mr. Griflin’s schematic
plan, T presume I will bo givon tho scctions, I
worked on the 1,867 feot lovel. My catimato as.
sumes nlso that the railway bridge and the road
bridges will be built in a substantial manner with
concroto piors and steel girdora, I do not think
wo should be justified in making them of wood,
Thero may bo timber docking, My plan would
not interfero with the supplf' of wator for the
other lales, An opening would bo loft of a width
of 800 feet, or more if nocossary, to let tho water
go through. My cstimato does not include the
cost of the laying of the railway track, It ro-
fers simply to tho embankment. I have made no
estimato of the vailway to the northern sido of the
city, oy proposed in Mr. Griffin's plan. That
would be o matter for Mr, Bell, and T have had
no information to go on in that rogard. It may
bo interesting to the Committeo to know that
o great goological authority, Professor Geikie, at
showing tho crosive effects of river action, cstis
mates that thero is in the average river ono part
of suspended mntter in 1,600 parts of water, which
if wo got a flood of 1,000,000 cubic fect a min.te,
would mean matter in suspension to the extent o}
46,000 tons coming down in twenty-four hours.
That, of courso, would not be all doposited. In
this river probably tho erosion, in view of the nn.
ture of a great part of the soil, would bo perhaps
oven quicker. It is necessary to study the flow of
the river to know whether the deepest parts will bo




fillsd up frst, but, as a rule, when & stream onters
a lako tho oect, as in the case of s river onlering
tho aca, is frequently to form o delta. It s im-
l)os:iblo to estimato what proportion of silt is
tkely to he deposited, because wo have not the
conditions now which will oxist later on, Lut we
can safely assumo that thero wiil bo & rapid depe-
sition of silt. The dams on the Queznboyan and
the Molon[.zlo will stop a certain amount, but, as
I oxplained yosterday, tho drainage from a large
aron docs not Fo through those dams, The Calter
is singularly free from doposit carried.

36. 7o Senator Lyneh~~My calculation of
46,000 tons of deposit earried is not hased-on ex-
isting eonditions in tho Molonglo and Queanbeyan
water-sheds. It js_diflielt at this juncture to
givo oven an approximate idea of what tho quan-
tity will be, bocauso we aro going to rectify pro-
sont condilions to soma extent by putting in iwo
dams, In course of timo it willybo necessury 1o
suetion-pump out tho doposit. Probnbl{ the
river will form a deop channel, and keop it

37. T Mr. Gregory.—1 havo never been in
favonr of having any lakes in the arca, I do not
seo that thero wonld boe any engineering advan-
tago gained by making tho large eastern or upper
Inke, ~ A dam hetween tho onstern lake and the
circulnr hasin would cause sediment to daposit an
the castern side, and, to that oxtent, save the
western lnkes, but you would simply bho saving
sedimentation in the Jower Iakes by making & mud
faf of the upper. Undoubtedly the greater do-

osit would oceur in tho eastern lake, and mueh
oss in tho western, Tf the westorn lakes are
mado, and a dam or catehmont iy put in where
tho railway is supposed to cross, thus causing
greater siltlng fn the eastern lake, it will jnvolve
in tho courso of time the dredging out of tho
Tatter, 20 that tho question is almost as broad
as it is tong. The pm}msiﬁon T have had is to
dredge the large circular basin, and with the
matter {hus spcured reclaim  what might Do
awampy_ground on tho cdge of tho site of tho
proposed castorn Iake. T would nob say that
only ono-fifth of the 46,000 tons of silt wonld
Lo actuaily deposited. T do not think it would
bo the wisest courso to have a welt of somo sort
at the entrance to the cireular basin in the
evont of it belng decided to construct tho
wostorn lnkes. I would fill the low country, let the
silt. como in, and use it for reclamation purposes.
Tho greatost doposit of sllt is more Tikely to Lo
in tho cireular bastn. Thoe doposit of il do-
pends on tho volocity of water which has it in
aus}wnsiun. Thore will ho so much moro still
water in the circular basin that the deposit of silt
will be correspondingly greater, T did nol as-
sumo yostordny that the sldes of the lakes, espe-
cially tho circular basin, would be vertical. The
exponse in that case would be onormous, My
idon has beon that there wonld Do s few vertical
walls a8 possiblo, on account of the expense, T
baso my foar of 1ho erosion of unprotected hanka

an the fact that thore is likely to be

city, Even then, however, the necessity for some
modification of tho strecta might arise. The ques-
tion of Isying out oud making roads will have to
bo dono as one big concern, with surveyors, engi-
neors, and tree-plantors working as ono corporato
body. ‘The ronds and treo-planting will have to
como under tho question of engiucering. The
point will have to ho sotiled when tho goneral
control of tho Toerritory is scttled, Tho motte
festina lente applies here just an it does at Dellii,
in India, where time is boing taken to lay out the
Capital. We aro undoubtedly spending money
all the time, but it is all proparatery work, which
will, I hope, have good rasults,

38, Lo Mr. Laird Sputh~The puddled core in
the embnukment is of varying width and thick-
ness; (te depth is somewhers about G0 feet. At
ita thickest a6 the baso it means 9 feot of puddle,
but 1t depends on the class of puddle put in, I
was allowing for n 200 foet width of highway at
the top. Wo lhave no suitable puddle in tho
Tederal Torritory, so that it wonld have to be
brought there, I¢ theve is a width of 200 feet of
highway ot the top you must got a greater width
at the hase. I did not knaw li’mt Mz, Grifiin had
Fiveu ovidenco Lhat it will be 200 feot wide nt the
bnse, Tho schomatie ]»lnn shows a width of 200
feet of highway, so that {ho cmbankment must
bo moro than 200 feet wide al the base, My estis
mate, based on n width of 200 fook at tho crest,
gives a quantity of 1,171,000 cubic yards, Mr,
Griffin estimates 570,000, Tho cost of the puddied
core depends on tho scction of the embankment
proposed, and that is information which I have
nol, yet gob.

Walter Burley Griffin, further examinod.

39. To the Chairman—~I produco a sectional
plan of the embankmont, Tt shows n road for
a railway 26 feot wide at the vory Top, with a
lower rond on one side 30 fect wido, and another
lower still, and of greater width on tho other
sido, 600 feet south of the Molonglo crossing.
This embmitkment is 200 feot wide at tho baso.
The height of the second rond is 1,830 feot, or
b feet above tho watoer lino on tho lowor Iako.
Thoro is 1o bo no notch in this embankment.
Tt is to bo & continuows bank with slnicoways bo-
low the wator level reached by a vertical shaft.
As soon 8 T get the data of the voluma of water
to bo carried away, T can pivo an cstimato of
tho cost. T was told by Colonel Miller that thers
was o flood in this very spob in 1913, All T want
is tho flood data for tho last year or two,

Poroy T. Owen, further oxamined,

40, To the Ohairman,~I assuro Mr. Grifiin
that thiero are no such flood records for 1913, We
have no flood data for the aven, and it will pro-
bably take twenty years to get them,

41, To Mr. Laird Smith—If the upper or
onstern lako is abandoned, I do not think the cors
could ho put in afterwards, and the lnko estab-
lished at # reasonable expense. It would hecomo

wave action. Tho best course would be to have
the banks with a glopoe of two in one. The treat-
mont may vary with cach lake. As to the ques.
tion of whother it wonld not bo s allvantage to
proceed now with the laying out of the streots
and the plantine of them with trees, g0 ns to take
advantago of this winter, it depends on whether
the plan is going te be adopted as it stands, Tf
thero is any doubt as lo where the railway is to
bo put, it will hang up the laying ont of the city,
bt it in passible that some tree planting could he
gone on with now in the northern parts of the

n diffienlt pr jon, which onght nct to be con-
tomplated. If water is to bo pub in the upper
lake, a coro must Le put in when tho dam is
heing built. T thought it wonld be hetter to
trestlo the railway across, hut Mr. Bell thought
otherwise, With a longitudinal scetion, I can
give an estimato of what is involved in tho earth-
work and cére. T ean also tako the possibility of
trestling the railway into consideration in making
the estimate.

42, 7o Mr. Fenton—Mr, Bell thinks ho can
got a corfain amount of stuff from nlong tho rail-
way for bullding thio ombankment, but in doing
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that you can roach s stago whoro it costs more
than to get 1t closo to the spot by mechanicnl
mesns. 1 have put down o low prico for carth-
works—1s. 3d, per cubio yard, including getting
transporting, aoluhui. rolling, shifting, nnh
spreading. I should like to sco the section from
Mr, Grifiin beforo I say whether suflicient carlh
fo makoe the ombankment cap ho obtained from
the tunnellings snd cutting along the railway

43. To Mr Sumpon —T sm not urging tho
riband water secheme T am merely giving my views
in rospect of . If there were a riband schome, in
tho courss of years, with tho knowledge gained
of the biggest floods exporienced, I would he ahlo
to form an idea of tho extent to which 1he place
would bo submorged. In the courso of nn ex-
perienco of fifty years, for oxample. it jnight he
found that a floed would never rise lo the height
of the flood of 1891, and, if so, that would June
the effect of throwing open more land, T can
suggest no bottar way of ntilizing the nrea repro-
sonted by the depression along the river than {hat
of converting it fnto market. gardens.  Most rivers
uro liablo to floods  The city of Brishano hns
river running through tho centro of it. and jt i
tinblo to floods. 'The only use to which the lnud
at the Federal Capital, which is liablo to floods,
could bo put wonll be that of gardens or parks.
Consequently, it wonld not matter if tho aven
wera submerged ocmnimmll[y. In the earliest daya
of Canberra it will probally bo used for market
gardens. In the long run, howover, T suggest
that it should he ured for ornamenial gnrdens
T do not know of any otler we to which it could
bo put.  In my opinon, that Jand eannot ho util-
ized for any purpose excepb for ornamental
gardens or for ngrienlture, It scems very doubt-
ful whether wa shall evar havo a repetition of the
1891 flood. The wholo thing is problematieal,
and T do not pretend to mako any forecnat, Thero
aro so many fnctors to bo considerod which make
tho problem an exccedingly dificult ono. Thero
are, for examplo, ~ontemporancous raing over cor-
tain arens, and tho moeting of flows from par-
ticular arcas, which have fo ho considored  Whe
ther any parlicular obstruction existed in 1891,
of which wo are now unawaro, I eannot say  The
only course open fo us iu to tako our entchment
aren, and to mako a forecast of what the flor!
Tovel will bo.

44, To Mr, Gregory—I say now that wo ean.
nob afford ta distegard the flond lovel reached on
a former ocension. At tho same time nobody can
affirm that wo ahall havo a ropotition of tho ev
perienco of 1881

45. To Senator Keating.—~Thero avo no records
in Now South Wales of the flood lavels of this river
prior to the time when Mr, Thunt wns transferred
to_the C Ith. No gaugings liad hean
taken of theso rivers, If omee we knew 1%
volumo of theso streams we could soon calculato
their volocity, It is entiroly an ongineering pre
position.

46, To Mr. Finlayson.—I would recommend
that the connesion hetween the lakes and the
basin should be maintained over & notch—over
really o coneroto weir. A cutting in tho embank.
mont would bo required, and & bridge would lir
to ho constructed ncross it. By heing conercted
the river bed could ho made the means of com-
munication at n sufficiently low lovel to take
whatover wator was vequired to the adjncent
basin, but it would mean a hoavy oexpenditure
Wo should probably havo to carry our pipes down
till we got them on a good foundation.

47. To Mr. Gregory.~A very great risk would
bo fuvolved in that work. " Inverted ayphons
would lave 10 ho used. Tho cost of the eari-
work in the dam wonll not bo a Jioavy iten

48. Tu Mr, Sumpion.—Jt would not bo e -
sary o artilicially protect all tho edges of the
water around the 20 mld nales of lakes, The
work would have to be judiciously dono to pre-
vent erosion,

49 Yo Mr Gregory 1 eould only eny whether
the waters of the Molunglo nre as heavily chavged
with sediment #s are those of the Gonlbuen River,
after I had mide a comparison hetween 1ho two
waters. 1 havae ~een the Waranga Bagin, hut 1
do not know what 14 the amount of sediment
doposiu\d in it, nor dues anvhody clse, But cer-
tainly the process of deposition is in progress [
do not know that T proviously conveyed {ho idea
that. enormons mud flats \\'uuﬂl he formed ahinost
immedintely. 1 sanl that, in conrso of time, there
world ho mud flats, and as to that I havo not
tho slightest doubt.

b0, Tu Scnator Kealing.—Tho percenlage of
tho do‘mition of mud 1s 1 in 1540, That repre-
sonts tho amount of solids carned in water, The
rato of deposition really depends on tho velocity
of tho water,

5L, To Mr. Peaton~-Although the Waranga
Basin simply catches water that runs into it from
all pointa, the work of crosion is undoubtedly in
progress there, I cannol sny whether thero wonld
bo Tnrger clof)ui(s of solids in that hasin than
thero would e in connexion with a schemo liko
that which we are now considering, Nefore I
could offer an opinion on that point, I would havo
to oxamine the Waranga Basin.  Of courso, & lob
depends on the surronnding vegotation, and upon
tho clnss of couniry.

62 7o Mr. Finlayron T do not romomber it
being suggested that the depesition of solids wos
a difienlty at one of tho crecks which wo visited
in the Monbulk ranges RBut wo know that the
Molonglo River is a very muddy strenm,

63. To the Charrman.—Most of (he river beds
at the Federal Capital cuntain strong, coarso
gravel, which is suitible for cuncreto work, Theso
doposits of gravel are a great nssol as they mako
excollont concrofe. It would not detract from
the laying out of the lakes if wo ulilized thin
material for buildin{,; purposes.  Wo  should
morely be killing two in}s with one stono. Tt is
tho intention of the Department to utilize the
gravel for building purposes. ‘There is nlwo exe
cellent sand to be found in the river beds, This
sand is nearly pure silica, and there is no shell
in it. Sea sand, as we know, often containa a
largo proportion of shell. Thero is no other port
of the Capital Territory where wo conld obtain
gravel or sand cheaper,

64. To Mr. Fenton—-TIf the railway proposal
and the lnkes scheme were posiponed for a (imo,
the earrying out of works of wtility within tho
capital area would not be delayed. T was of tho
opinion before Mr, Grilin came to Australia thab
the lakes would not ho undertaken at onco.—
that the engineering’ works would bo first pro-
ceeded with,

55. To the Chairman.~There is nothing to
provent huilding operations proceeding, and the
strects and avenues being lnid ont \vilﬁout delay,
T havo no desire to express an opinion on tho pro-
posed railway of Mr, Hobler.

66. 7o Senator Lynch.—I adhere to the neces-
sity for having the railway station closo to Par-
liament Ifouse, and closo to what T beliovo will



10

bo tho inftial town. I do not think it is neces-
sary in the initial stages of tho city to tako the
railway across tho water Tho site was solcctod
in order that the city might Lo established on
the couthern portion of it. It will not bo noces-
wary to sottle 30,000 people within an area of &
squaro wiles nt tho Capital, assuming that it do-
velops on tho samo lines as Qeolong has done,
There is an oxtended ares of country running to
tho south, which can be utilized for settlomont,
and which is shown on M Griffin’s dovelo]

mental plan  Fifteen thousand inhabitants is tho
number that wo estimato the city will possess in
ite initial stages 8ix squaro miles would bo a
sufficient, area within whﬂl to settlo that number.

(Taken at Melbourne.)

THURSDAY, 22vp JULY, 1915,
Present:
Mr, Ruey, Chairman;
Senator Keating, Mr. Finlayson,

Benator Lynch, Mr, Gregory,
Henator Story, Mr. Sampson.
Mr. Fenton, Mr, Laird Smith,

Thotnas 1Iill, Engineor, Dopartment of Tlome
nirs, sworn and examined

67 To the Chairman~—Tho only estimato 1
havo made in regnrd to the lokes hns been in ro-
gard to the Yarrolumula dams, Wo got out an
approximate oatimate of £76,000, but I think I
would bo able to give you a closer ono. We have
checked the rock lovols, and taken the scctions;
and I am preparing plans for submission to you
if it is thought necossary. The only othor esti-
mato prepared is ono furnished by tlic Dircctor-
Qoneral for a combined dam and railway; but in
tho absence of information thero hns been no on-
deavour to nct upon that. An estimate of what
it would cost to complete tho lake, as shown on
tho plan, has been prepared; but I do not know
what Mr, Griffin proposce.

68. o Mr. Sampeon.—The construction of the
castern lake s not nocessary to tho successful
earrying out of the lake aystem within the Terri-
tory, It would not ho necessary to have any em-
bankment, between the eastorn bnsin and the
anstern Inko if we wero to remove tho railway line
from the proposed site below the basin and the
ceastern lako to a routo proposod by the director-
coveral hetween the contral basin and tho eastern
basin T regard these as two Iakes—iwo separato
propositions,

59 To Mr Finlayson —The upper lako would
have some valuo as regulating the flood sterage,

60. Tu Mr. Sumpsun~It would be practicable
to confine the area of the lake scheme to a ribhen
of water like the Yarra. Wo_could doviso o
schemo for straightening up the courso of the
Molongle River, and so avoid flooding,  Thir
would mean leveo banks, and you could aim at
rogular uniform sections, and regular slopes, turn.
ing the river more into an actual channel, I
Tiavo not worked out the expensa of such a schemo.
but it is cortainly feasible. Jt wonld then be
safo to Luild right down to within a reasonable
distance of tho channel. By a system of levees
and excavation you could ‘make the Molonglo
quite safo as to flood dischargo; similar action
has been frken in connexion with the Goulburn
ani othyr -treams. We could confine the water

within a computed scction necossary to the dis-
chargo. I think this would coet less than tho pro-
sont proposal, but tho artistic offect is another
question  Tho regular shapo of tho two basins
conld bo socured by artificial embankmonts. You
could trim tho banks and pitch them at wator.
scouring lovel. I thiuk the cffect would bo some-
what that of tho Yarra ot Prinoss.bridge, and
tho stream would be somowhere about the same
width.

6l, To Mr. PFinlayson—Il tho scction wero
regulnted as suggested by Mr, S8ampson, the flood
lovel would bo reduced very appreciably, and
kept within  fow feet. That is o matter which
might bo left until you wero ready to construct
tho walls; but once you raise the lovels, the wholo
of the work must be done,

62, Z'0 Mr. Laird Smith—~Thero I8 cnough
water in the river to fill thoe lower lake, but not
the upper loke, It is o matter of doubt whether
thero is sufficiont water for the uppor lake in a
dry yoar, I think thero will bo considerable
sil{ugu in tho upper Inke; but, as to that, it might
bo possiblo to give the Committco somo idea by
means of tho little lake in front of the power-
house, It is diffienlt to give tho rate of silting
per year, TFor instance, this year wo lhave had
vu? littlo, there having heen no freshels to briny
it down, though next year there might bo a floo
to bring it down some inches. There is, however,
distinct ovidence of silting, At thoe Cotter, for in-
ttanco, two successive freshets in threo woeks
brought down each of them an inch. As to con-
fining the water within the threo regular basins,
there must bo certain oxcavations, embankments,
beaching, and slopea.

(Taken at Melbourne.)
WEDNESDAY, 47t AUGUST, 1915,

Present:
Mr, Ruzry, Ohnirman;
Senator Keating, Mr. Fiulayson,
Senator Lynch, Mr. Gregory,
Sonntor Story, Mr. Swmnpson,
Mr., Tenton, Mr, Laivd Smith,

Joln Montgomery Conno, civil ongineer, aworn
and examined.

03, To the Chairman~The country to the
north of tho Inke is suitable for building purposes,
being nice, undulnting Jund, #nd thero scems to bo
no renson why the city should not extend in that
dircetion. The most suitable land for industrinl
purposes scoms to be that to the north or to the
sonth-gast, or oven that part shown on tho plan as
the eastern or uppor Inke. Somo of that might be
good building land ; but, of courss, great oxpansion
in that direation would mean a tromendousl
Inrge eity. The tendenoy would bo for officials
and_others connceted with the administrative
Dblock to settlo to the south, so as to got as noar to
their work ns possible.  Cortain lending principles
ought to be followed in dosiinmg n Inke system.
The firat is that there should be sufliciont water to
keep the Inkes at a steady lavel, 2o that thero may
be no mud bunks in the summor, causing ex-
halationa and breeding mosquitoes. T would Hmit
the lake area to the capacity of the water that
ean bo brought in o keep it full. The eastern
lake shown on the plan extonds a very long way.
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Ss)enking from memory, tho qumntity of wator
which competitors for the design wero told would
bo available in a dry scason is 20 cubic feot por
sccond. I thorefora do not think it would he wise
to make your lako area moro than from 1,000 to
1,200 ncres fn extent.  Othorwiso thoro would bo
# danger of it drying off, with the bad effecta
I have mentioned.” 1 kuow ihat mosquitoes lay
theie egga in mud, and theso hatch out in millions
when rain comes,  Roughly, yotur water sren
should not exceed from 50 to GG acres for overy
cubio foot per second available in a dry season
On the plan I now sco lefore the Committee,
thore s, I think, too muclh Jand under water,
I would not put go much water thero. I should
culb out tho big eastern Inko allogether.

04, To Mr. Gregory.~1I do not know anything
about the propesed hig dum on the Qnonnbeynn.
T amn ngsuming that the datu given to competitors
ware correct,

85, To the Chairman.~My reeollection of the
original plan was that the eastern lnke was mup-
posed Lo bo & feet higher than the circular hasin,
and 10 feot higher than tho western lake.
If n man wanfed to travel in a motor hoat from
ono end of the lako system to another, my recol-
lection s thal, unless thero wore locks, ho woukl
have to pull hia boat ont of {he water twice, If
T ame assured now that the difference in the levels
is 20 fect, 1 would say it is too mueh, and pro-
hably as the water fell it would leave too many
shallow, muddy margins in the upper or castern
lako. T should try in a lake systom {o have the
banks fairly stecp, and avoid long stretches of
slightly sloping ground which would, with shallow
doptha, men incrcased evaporation. The Inkes
could bo mado marrowor by reducing the high-
water lovel, In any ense, I would iry to
keep the water area down to 1,000 or 1,200
acres, If I am fold that Mr, Griflin’s plan is
based on tho flood level, I should say that
that dopends n good deal upon the cipacily
of tho wasto weir, It would not be nocessary to
keep the lovel of tha western luke ot 1,826 feet.
You could arrango that the lovel should not rise
nhovo 1,822 or 1,823 feet, or less, If a dam wns
eracted on the Queanbeyan lo regulato the flood
waters, and thero was o grealer supply than 20
cubis feet por serond, your lake area” might he
made correspondingly larger, so long as tho rais-
ing of the water level did not sprend tho water
out over n lot of ground with very small dopths,
whicl: I should not liko to ndveento,

606, L0 Mr. Fenton.—1 hnave always sdvised
ngainst making ent-offs in river channels, Nature
makes it own grades for rivors, and it hag heen
found thnt cut-ofls lend to complientions aud alter
tho grades, The ground cannot sland the scour,
and the river eventundly retwns to its original
eaurse, or makes itself n new one,

a0a. T'o Mr, Sumpson.~T would uot make
attificinl stone borders al round the western Juke.
Tt wonld not be nceessary to muke n quay of the
Lorders. ‘To let the margin of the Inke follow the
contonrs of the gronnd would wave expense, and
woukl not look so stiff and formal. The weetern
Jnke might be sllowed to reach the floud level of
1501, but. the presence of o Lwge custern Inke at
n lovel of 1,845 feet wonld, by acting as a flood
modorating basin over whicl the water would
spread and 1iso, havo the effect 1 reducing the
flood lovel in the western lnko. No walter what
dam is erocted, T would not have the eastern lake,
and T would not have go much water in ho
westorn lnko as is proposed on the plan, as my
racolloction js that {ho edges wonld be shallow.

61. To Mr, Finlagson—~With o small leko in
between the northern and acuthern parts of the
city there would bu no difliculty of access from
the south to the north. I do not remcmber tho
mljudiuu.in‘; Committee louking on Parlinment
Ilouso as the pivet of the design, What was in
my ind was thut Parlinment Houso wes in a8
very good place.  Men employed in the adminis-
trative oflices in Melbourno perhups do not all
live close to their work, but Slulbourno is not &
parallel case,  Thin is 1o be u now city, which
will be luri,gn:ly populated to begin with by officinls.
They wonld not earo to go wut on tho northern
fluts, or even awny out on the western part, and
build their huuses thero with large “arces of
vacunt land Letween them and heir work, It
would be like a man employed in Melbourno
going to Mordialles to live. ~ Mt. Vernon, as &
residential aren, would be convenient to Parlia-
ment MHovso and o the administrative centre.
‘Tho civie centre, as shown on tho plan at Mt.
Vernon, is ahout o mile and a half from Parlis
ment Mouge T regard half-a-milo ns easy walking
distanca, If you had water enough to keep up the
lovel in Loth tho hig enstorn lako and tho westorn
lake, it wotld ho all right ns regards mud; but
th lovel would dopend on the waste weir. "It is
much more nevessary to mnintain the level of the
lowor busins and lukes regularly than to maintaia
the level of the upper like.  The level of the lower
Inkes shoulil decidedly be maintsined. The upper
lnke, with its reserves of water in a dry senson,
wonld sorve 1 useful purpose in enabling tho lovel
of the lower lakes to be maintained; but if the
1.845-ft lovel in tho upper lnke wns lowered for
this purpese, there woukl bo n tendoney to form
shallow, muddy marging. If any lake at all is
formed to tho east ns proposed, it should be kept
full all the time. If navigation is to be cone
sidered, it would be necessary, if you did not
equalizo the levels, to have n lock connecting the
one system with the other.

68. o Senalor Lynch~The maintaining of

the lovels of the lakes permauontly should be
a leading principle. I would "not favour
making the higher lnke, us my recollection of the
‘.;ruuml is that it is too nearly lovel. Even if wo
hd enongh wator to maintain the level, I would
contenl mysolf with the lower lake, To combat
mosquitoes, T would advaeate the filling up of all
shallow holes, tho prevention of tho formation of
mud banks, and petrolizing. T do not think mos-
quitoes will breed in o clean Inke of fair depth.

69, To Mr, Laird Smith—~It should not be
necessary to pitch the whoelo of the berder of the
lower lake. On ita northern side, the Jovels indi-
calo that, as now designed, a 10-ft. wall would be
necossary.  Ditehing lni;iht bo nccessary whoro
erosion took place, but I would put revetments
i only at cortain poiuts whore the necessity eroso,
Lakes undoubtedly add ereat bosuly to n city, as
is seen at Geneva and other places. My oxperi-
once is that nearly all the town planning of lato
years has bhoun done in cities already built up, and
is moro or less confined to the suburbs, T do not
know nnfv caso oxcopt this of Cunberra whero a
complotely new city has been designed, but tho
tendaney s te confino ecach seelion of the com-
munity to its own part,

70 7o Senatar Story.—Without critieising the
details of Mr Griffin's amended design, which I
as.ume is sottled, and must bo abided by whether
it is judirious or injudicious, my genernl impres-
sion is that it is too scattered. T would not havo
tho civic centre so far away from the parlis.
mentary contre,



1, To Mr. Fenlon.~Tho lakes as at prosent
designed cover, T om lold, 6} squaro miles, or
about 3.600 acros  Even if T had an area of only
1,000 acres in tho lower lakes, T would not have
tho eastorn or upper lake at all My recollection
is that thero aro gentlo slopes, which, without a
tremendous lob of oxcavation and hanking, would
mont \'ur{ shallow water ab tho odges 1 do not
advocato having o level of 1,826 feot in the lower
or westers Inkes T would prefer fo lavo tho
level lower, and over alout 1,000 acres.  That
would, ns far as T ber, hnvo n lendoncy
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aro always a fow from the summer dissppoaring
with the onset of the cold weuther, Tlat in the
uain s the position, I think, I do not considor
that the proposed lurgo sheets of wator aro likely
to bo #o wuch of n_nuisanco with regard to mos-
quite breeding ns tho domestic water tanks, that
i#, tho small 100-gallon iron tanks round Louses.
In pluces where mosquito campaigns have beon
instituted, it is tho common exporience that the
breeding pluces aro sninly and primarily the
waler tanks lI'ar l‘lgu Jiouses,” Thioro is a dangor of

'y to
do awny with shollow water Wit an area of
oan 1.000 neres of water tio dondency would bo
to keep the water vithin the sleeper gronnd. Tt
would uot reaclt certain outlying portions marked
on tho plan  This would mean'a lako of moro
congistent depth My recollection is that about
1,820 feot would be n suitable lovel for tho
weatorn Inko systom,

——

(Taleen at Mellourne.)
THURSDAY, 5w AUGHST, 1915,

Present:
Mr. Rizey, Chainnan;

Senator Keating,
Senator Tyneh, Mr. Gregory,
Sonntor Story, Mr, Sampson,
Mr. Fenton, Mr, Taird Smith.

Mr. Finlayson,

Jolin Toward Tidgott Cumpston, M.D, (Melb.),
B8, (Malh), DM, (Tond.), Direclor of
Quarantine, sworn and ined.

78. To tha Chaivman, - With regard fo the offcet
on honlth of the praposed Inkes at Canberra, T
think that the motter may he disnissed, presum.
Ing alwags that the wator will ho kept in n cloan
condition.  As regards mosquitoes, practically the
wholo of the surface of the main lody of wator
may also To dismissed,  Mosquito larve depend
for thoir eontinned oxistence om n ealn wator
with same vegetalle mattor (o supply {hem with
food. Wiern you have o largo sheet of water
with o ruflling by tho wind yon will find that
mosqnitoes will never vemain in the portion which
is disturhed by the wind, and that they will only
bo fannd within o fant or po of the bank, Tf the
bank he kept froe from vegetable watter, that is,
ovarhanging weoads which will give them shelter,
the amennt af mesquite breeding will not he
large. Tf_. in addition, n Inke has some fish of
& tvpo which will eat mosquito Iarvre, T think that
the question of mosquito Tarvm need not receive
very gerions consideration, Resides, at Oanborra.
tha winter is probably o enld, and in nortions of
the venr so windy, that mosquitoes, T imagino,
wanld nover be likelv ta hocome g trouble, Dro.
bably there will alwnys be some mosquitoes nt
Canherra. as thevs arp in almost all parts of Ang.
tralia viet. through the voar, hut nover suflicient
to Lo n vuisance  Cuvionsly enongh, anly lnst
mght, 1 mv own house at Armadalo, T canglit
the ﬁrst. wosquilo for the fortheoming  warm
season, indicaling that mosquitoes will always
exist 1‘_11 the warm enrners of liouses, right through
the winter.  But it is vory exceptional to get thom
until the first warm wonthor, and 3t is nnngnal
here to zot them wntil aliout Novembor. Thero

1 g in tho cisterns of water-
closots, hut only in such places whore the water
remaing unelanged for n eonsiderable period. In
06t prer cont. of tho Louses, of course, tho water in
tho cistern_ s changed several times a day, and
for the full development of mosquito lifo it is
necessary that the sater shoull remain undis-
turhed for auything up to ten days, Consequently,
it would only 1o in an unoceupied house 3mt the
cistern could bo a souree of dangor. On the wholo,
L ahoull think that with o propor wator supply, a
proper drainage of the gronnd surfaco, and
proper syslem of underground sowernge, a1, of
couree, thero will Lo provided, the mosquito danger
nt Canborrea will ho neﬁ]igiblo, practically apenk-
ing. rovided always that tho wator in the Jukes
is clean, and does not contain much decomposing
body of organie materinl, I should say that the
effect of tho Inkes on the liealth of tho citizens
would not he delotori: I enmnot ivo of
any reason why it should be, T hinve had no first-
linnd oxperionco of tho lakes at Ballarat. T went
into tho fignres some timo ngo in connoxion with
mining, Tho figures for ordinary disenses nt Bal-
larat are no higher than tho figiires for my other
town in Vietorin, T do not know of any town in
Victorin, other than Ballarat, whoro artificinl lakos
oxist, I have nover heard of any complaints in
rospeet to Albort Park Jake in South Melbourne,
and I do not know of any justifieation for nssme
ing (hnt that Tnke, bnd s it is, has any jll-offeet
on henlth, Possibly n paratle] enso may be found
at a placo Jiko Porth, whero thero is a Tnrgo body
of wator somewhut similarly situated to tho Albort
Park lake, and that body of water ean only be
regarded na n very valuablo nssot to the city, Ido
not seo any renson why, from the point of view
of healtl or of mosquifoos, this Committee should
hositato to rocommend tho provision of artifieial
Inkes nt tho Fadernl Cnpital,

18, To Senalor Iynch—I do not remoembor
anying that if tho body of water were sufficiently
deep thora would bo no danger of mosquito larvie
oceurring, It is n quostion of tho oxtont of the
surfaco of the water allowing the wind to blow
over. and keep the surfaco roflling; it is a con-
tinunl movement of the anrface of the water which
prove aq from doveloping. TFor their
continned existenco it ia requisita that they shall
breathe the air above the water through a small
breathing holo in their tail, and, ns you havo seon
them ne doubt, they wriggle up to tho surface and
attnch themselves to it by the tail and breatho
throngh a small tubo,  Tf the water s in continual
motion, mosquitoes cannot remain attnohed to the
surfaco; consoquently, they caunot breatho, and
dio of asphyxin, They do not profor still wator;
thoy must hiave a porfoctly still surfaco. For their
pawer of nttachniont to tho surfaco they depend
on tho surfaco-tension of the water, which is dis-
turbed if the wind is playing over it, As rogards
the body of water indieated on the map here, T
should think thore is no doubt that the natural
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wind will bs enough to prevent suy mosquito
trouble arising 1 know Vicloria” Park, in
Eust Porth, Mosquitoes nro protty uetive thore;
but, in the open water at the park, you will not
fnd mosquito tarve  As you know, at Vie.
toria Park and right along thoe Swan River,
especinlly at Burswood lslend, tho river itself is
freo of larver, but all thoe awampy ground along
tho foroshioro, where the rushics grow, used to teom
with larvio—simply pools of thew, I know a
littlo about thia suatter, becauso for two summera
thero wo earricd out u scheme of mosquito destrue.
tion, Wo spont sbout £500 in each summer, and
T think wo can suy that for tho time being we
{:mcncnll{ freed Eust Porth from mosquitocs,
neidentally I inight mention that the reason why
wo di('l not entircly freo that loenlity was that
o " e Y WAE

ry wes g, in his
‘own’tanka.  But, in a small pluco fike o puddlo

with water half-an-ineh deop, enused by the mark
of a cow's hoof, which is very common just near
the cricket ground, mosquito larv aro very
common, but' along the odgo of the river
there wero 1o lnrvio to Lo found. The existence
of mosquitoes in Victorin Park is only duc to the
presenca of the river by ronson of tho faot that
the river is surrounded by swampy ground to such
a gront oxtent that the width of the swam )f;
ground i from flvo to ten times tho total \vidl!
of tho river thore, As rogards provontive mensurcs
for removing tho post, the hest method, I think, is
to_freo tho grea undor consideration from small
colledtions of wator which nre protected by vege-
tntion, and wlich ore supplied with a cortnin
amount of vegetnblo materinl, this belng the food
on which lho‘lnr\'ﬂ: live. The neo of potrol is only
neeassary whero you canuot necomplish tho samo
result by draining or ramoving the water, The
oxtorminntion of mosquitoce is simply and only n
question of removing the water which is thoir
breading ground. If you ean do that, you oxter-
minnta the mosquitees; but if you cannot do so
your only nalternative is to oil the murfnco of the
waior in order to provent the inseets from broed-
ing.

74, Yo Senator Story~I have been to Can-
borra. 1 have been along the Molonglo River in
summer time, when the water had censed to flow.
At that timo n question nroso of providing a wator
supply for the Military College. T was asked to
go up the river, and L did go up its course for
soveral miles, In its then condition, whon thero
was no constont flow along the bed, Tt merely a
chain of jsolated pools, the Molonglo formed an
ideal breeding ground for mosquitoes, I remem-
beor noticing that we did not seo & single moaquito.
Still, there would bo n possibility of mosquitoes
breeding in the viver as 1t is nt present. If nos-
quito lifo is introducod, as it will bo by the advont
of population, tha river, in its present condition,
offers a moro cortain_danger of breeding imos-
quitoes than it will after earrying out tho pro.

osed selieme,  Tf the Inkes nre formed there will
o loss danger of mosquitoes infesting tho enpital
than if the river is allowed to vemain as it is, for
two rensons: Tirvst, the vegetation in the rviver
offera an jdenl harborage, and ideal feeding, but
with a properly-controlled lako under satisfnatory
managenient tho banks will always bo kept olean.
There will not be sufficient food, and, in my
opinion, the dangor will be considerably less.

75, T'o Mr, Fenton.—Tho lili'o of an :ldult mos-
]

tain; it may bo up to two yoars, but vory rarcly,

a1 8p 'y,of{',nlher licd litl 5 but
wo do kuow that from summer to summor mos-
rﬁuiloca Jivo in the winged condition, Leing ono of
tho ways in which they nre carried over from soe-
son to senson, 'Tho other way is tho storing of tho
cgps in smud. A regards tho 1wists and turns in
the rivor, o recess or sholiered cornor with some
vogelation might form a brnudix:ﬁ ground whore
the mosquitoes would be left undisturbed by tho
wind, especinlly if the wator wero comowhat
shallow, * But with an active attondant, it could
nover lecomo n serions matter at all. Five
minutes’ work n weok nt the cornor would provont
uny posibility of a serions nuisanco arising. It
will simply b o question of the nttendant keoping
tho hunk clear of vegetation, or, if necossary, pour.
ing a cupful of oil on the cornor, Tho mosquito
usos ité sting for fecding purposes, Of course, the
main food of mosquitoes is vegetab) inl, not
animal materisl, “1f thay lave heen feeding on
infected or putrid materinl they do produco slight
Jocal disonses. That is not n seriou thing from
the health point of view, Iint, on the other hand,
mowuitovs mny hocomo {ho sprondors of certain
varietivs of infectivns disease. Suppose that you
have a diseaso in a loeality, a mosquito feeding on
ono tan and then for a time [uc:liug on another
man, would transmit quite » variety of discazes;
but. then thero are u good many conditioning fac-
tors  For oxample, with partioular disenscs por-
ticular specics of mosquitoes are healthier, Bo far
us we know, yellow }n\'cr ia only spread by one
species, and thon always by the fomale, In any
specios of mosquito the mualo never bites humans,
Lhe only wmosquito that stings humans with its
bite ix the fomale, If mosquitocs fend on gorm-
Inden or discnsed matior, and afterwards bite a
human being, they may convey discage, In some
cuses it hna been suspeeted that epidemics have
arigen In that way, but the oeeurrenco is rare, and
probably will always remain rave,  Flies, for ox-
mmple, ure # much greator danger in that respeet,
1 do not think that ono can sny that o moist area
is absolutely cssential to tho life of a wmosquito,
Wator is cssentinl for breeding; hut I do not think
that necossarily o moist ntmosphore is cssentinl,
For instance, on the Loornk hill, whore the
ntmosphere could not properly be deseribed as a
moist one, mosquitoes are quile common during
the summer,  Tn Walgoorlie, they nre becoming

uite common, and there the atmosphere fs any-
thing but moist. Mosquitoes nro not good tra.
vellers; theiy range of flying is limited, Probably
balf-n mile is the maximum; more lkely it is o
quarter of o mile or less, ‘They are carried by the
wind up to possibly a mile or two, but the methed
of transmigsion from lplnco to place, say, from
Porth to Kalgoorlie, which is n case in point, is
by water tanks.

76, To Mr. Gregory.—It ia Ponsib]u that a lot
of mosquitoes were taken from Perth to Kuigoorlie
wilh vegetables; Imt, ns o rule, thoy aro envried;
they do not fly, wlich is tho main point. The
mogquitoes are not blown up to Toornk from the
Yarra River; thoy breed at Toorak. I know of
cortain house tanks whero thoy hnve boon breeding
in tha summer.

7. To Senator Keating~T nm acquainted with
tho climatic conditions of Cauborra, but, apart
from those conditions, a congeninl climntio con-
dition is necessary to tho breeding of mosquitoes.
Invariably, the cold winter kills off tho adults,

quito in the win di t uncor-



except a small pumber which find a refugo in o
warin corner, sueh ns 6 kitehen, nud so on. Thoy
survive the winter; they do not live through tho
winter in a state of suspemled netivity, for thoy are
ablo to fly about, and so on. They do not, as n
rule, bito thewugh the winter. In niy opinion, the
climnto of Caulerra is not u climate in which wo
mu)v expeet to get mosquitoes, L think that you
will never get a large number of tho insect in o
place litie that, beenuse the winter will slways kil
off the adults. If the proposed lnkes are desirable
for other rensons, 1 should say that the mosquito
question need not bé ennsidered,  Alongside other
jssues it will Lo quite insignificant, hecaneo it
could cusily be controlled. In its putursl sinto
the river offers distinetly a_favorable breeding
growml for mosquitoes, and I ahould sy o wmore
fuvorable ground than would tho lake scheme.
But, on the whele, I do not think that the other
surrounding condilions nroe such as to cause any
apprehension of u serious problem being presented
by the mosquito.

78, To Mr, Finlansun—As rogards the insist-
oneo of general conditions of hygiene, which will
peenre the health of the popuiation, I can only
say that thero are cerlain gentlemen who are con-
cerned with tha planning of the Federal Capital,
all of whom are well known and have had o very
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70, T'o Mr, Gregory~I1 think it would be sn
added advantuge to the Capital to baye the pro
posed Jukes, Lhy provision of n contintous sup-
ly of water is, 1 imngine, o necessary engincor-
ing fuetor jn forming the lakes, If thoe supply
of water were allowed to decreaso i tho sumer,
and mud fats 1o bo created, I jmagine that thero
would bo a danger nrising from mosquito Jifo,
but 1 should think that the engincers who wero
responsible for the foruation of the lakes would
tuke steps 1o sce that thero would not ho any
sud flats, There might be a certain fall in the
Jovel of the river, but it is rather a question of
cagineering than of anything® elso, I asume
that, for their own  skes, the engincors
would make provision fur maintnining the Ikes
at the proper level, L think it i8 necessusy that
there slronld he n proper storago of water for the
purpose. I should say that it is desirablo to have
the lnkes wmuintained ot u constant Jovel through
the summer, but the menns by which that
should be done s, of course, n matter outsido my
seope.  Assuming that those precantions are tnken
1 think it would be conducive to the heskth o
the community to have the Inkes at the Capital.
T would not allow any of tho storm water drain-
age to run into tho Jukes. I shonld sny that most
decidedly such water ought to bo earried boyond
the Jukes, otherwise there would bo constant pollu-
gou. 'An instanco of that kind is furnished at

oxtensive experience with such g There
are cerlmn min issues to be considered, such as n
proper water supply, a proper scheme of sowerago,
the provision of adequate natural ventilation by
establishing open spaces within the city at a suffi-
cient distanco from eaeh other, and by controlling
the height of buildings with a minimum width of
streots, the resirietion of the number of persons
resilent. on any given aren, tho cfiicient drainage
from the fiest pet whero the_refuso may be
deposited, whether at be in tho house or on the
stroot, including nll details down to the final dis-
posal avea, aud the properly-controlled distribu-
tion of various trades. The principal trade ques-
tiom whieh standg out, of conrso, is that of noxious
trades. Tt will always he necessury, in n centro
of population, to e certnin noxions {rades.
Butehers, of course, will be necessary, and the
disposal of therr by-products will always have to
reeeive consideration. That means thnt the area
for noxions trades, whatever they may be—thoy
are well defined, of conrso—would havo to be sot
apart in g suitable place, so as to be near enough
to tho eity for business convenicnce, but far
enmgh from the eity to avold any possibility of
o nuisaneo arising.  With regard to certain kinds
of factovies, T should imagine that, from n health
point of view, there would be o warked objec-
tion to their location within tho confines of the
city. Tt is mather o big order {o pronounce off-
hawl whetler their nggregation into one group
is desirable  There seemed to me to e a number
of factors invalved  Tf the whole of the manu-
fueluring industries were concentrated in ono avca,
T think it wonld be o question of whether the
population necesanry for the maintenance of those
fuetaries could he grouped within n sufiiciently
elase distance of that factory aren. The provision
of residences for the workmen engaged in the fac-
tories scems to me to bo one of those matters
wl_unh should be earefully considered in dealing
with any question of tho grouping of industries.
A man should have as little distanco aa possible
tn gn 10 his work s vet hio should bo provided with
il.\"gll‘lll(‘ surronndings in which to epend his home
ifo,

itsolf, Tho storm water from the
minin street of that town is discharged through
a brick channel into the Molonglo just ut the
Queanbeyan bridge. A band of silt i3 quito vis-
ible, existing half way neross the river, and com-
posed of washings from the main strect of tho
town, sud it is oxposed_to a depth of u foot or 5o
theough the swmer, T have been to Queanbeyan
and noticed eertain insanitary conditions. As the
water supply for the proposed Inkes at the Capital
will be_dependent upon a supply which reccives
the surface drainnge of Queanbeyan, I should say
it is ciphaticnlly essentinl that the sanitation of
that town ought to be properly controlled. It is
outeide wy jurisdietion, howover, o suggest how
it should be done, but Queanbeyan should cer-
toinly be above roproach if the sanitary condi-
tions of the Cupital nyo to o considered sntisfac-
tory, I would fix a inimum arca for each
dwolling at tho Capitnl, Most distineily that ia
one of tho axioms in town planning at presont.
I am mot prepared to state what area would bo
essentinl for ench houschold, I do not think that
ono could do so. But, in addition to fixing a
minimum areq, it has always appeared to mo
very dosirable to fix tho niini disat; he-
tweon tho walls of adjacont houses, and nalso 1o
prohibit the ercetion of terraced dwellings or
somi-detached dwellings.

80. To the Chairman, — Semi-dotached dwoll.
ings are undesimblo, from tho point of view of
hygiene, heenuso it ndds to the exponse.

81, Za AMr. Swnpsan,— Whether the bedy of
water in the proposed lakes will bo large enough
to preservo its purity during the wholo of the
summer is lurgely an engincering question. I
should suy that it would be desirable to main-
tain the Inkes at 0 constant Jevol, and not to allow
a reduction of the whole volume of water, Tho
real dunger from mosquitoes would cceur in the
shallow portions of the lakes, but if tho slopo of
the bank were made reasonably steep, ond the
unhmecessary vegatation were kept away from the
water level, I should think that the mosquite

tion wounld probably be insignifi
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TUESDAY, 24th AUGUST, 1016,

Lresent:
Mr, RiLey, Chairman;

Senator Keating, Mr, Finlaysou,
Senator Lynch, Mr, Gregory,
Senator Story, Mr, Sampson,
Mr, Fenton, Mr, Laird Smilh,

Thomes Grifith Taylor, B.Se.,, B.E., Syduey,
B.A., Cambridge, F.G.8., F..G.8., l’hy'nio-
graphier to Lhe Commonwealtl Moteorological
Bureau, sworn and examined.

2. To the Chairman~1 am awero that tha
Committee has under consideration tho question of
tho possibility of silting in the artificial lakos from
the Molonglo River. In company with Mr.
Mahony I made gcologicnl survey of the Torri-
tory someo timo ago, and theroforo 1 am conver:
sant with the ramnfall conditions of that arca
Owing to the peculinr features of tha Molanglo I
do not think that much troublo from silt need bo
saticipated, but 1 imngino that a certuin amount
of silting may be expected in the Queanboyan
River. The watershed of these rivors is smong
the most complicated in Australia, The Molonglo
vises in tho south-cast of the Capital City arcs,
and after flowiug normally for somo distanco,
about 10 miles, I think, jb crosses an oxtensivo
plain, and jt is there that all the ailt is deposited
which hias been brought up to thab point, where
thero is a very hig change in tho profile of tho
iver.

83, To Senator Lynch.—Thin point, whore tho
sitt i deposited, is about 12 milea from tho junc-
tion with the Quesnbeyan River, Silt com-
ing down ihe Quoanboyan River is muclt moro
important _than silt comin down tho Me-
Jonglo.  The structuro of thoe coyntry through
which the Queanbeyan flows is practicall identi
cal with that generally on tho western side of the
Divide of New South Wales, so that if the Com.
mitteo Iins any data as regards silt from any of
thoso rivers on the western side, it could bo ap-
phicd 1o the Queanbeyan with safely,  Geologists
aro agrood that tho sediments of those rivers run-
ning ovor silurinn shalo ond sandstone are iden-
tical with tho Queanbeyan and the Molonglo.
The granite at {he hend of tho Queanhoyan will
probably not contributo s0 much silt ns_the othor
formations. Tho only direct evidence T know of
in this district ns rogards silt deposition was that
preparod some years ngo by mo with regard to
Tiako Georgo, which is only 10 miles awny.
have on this question some other data_which T
think might bo of interest to the Commitico. It
rofors to tho amount of silt carried down by some
rivers of & somewhat similar size in America.
For instance, it has been found that the Merri.
mae at Tawrenco contains 10 parts by weight of
sedimont por 1,000,000 parts of water. The
River nutllson at Albany contained 16 parts of
sodimont, tho Alleghany at Pittshurg 50 parts,
and the Potemae at Washington 80 parts. Re-
feronco to this mattor will be found in Hubbard's
work on * Wator Supply,” to be found in the
Molbourne Publie Freo Library. Those streams
aro approximatoly of the same order as the Mo-
longlo.

B%. To M. Gregory.—Tho geology of the coun-
try throligh wliich those rivers pass is also some-
what similar to that in the Federal Capital coun-
try, but I think the rainfall iz a good deal

-

heavior, I hnvo not made o comparison of the
geological fentures of tho different rivers 1 have
roforred to, hut tho general characteristics com-
paro with the Molonglo und the Queanbeyar,

86, 1o Senutor Lynch,—1 havo not mado any
tests to mscortain tho proportion of sodiment to
water in the Molonglo, but it is probable thet in
New South Wales thore are sume seltlement tanks
for silt in crooks which closely approximato Lo
tho sizo of tho Queanbeyan, L'am only speaking
of the chisracleristics from the geological point of
view,

86. 70 Mr. Fenton.—1 think the Queanbeysn
contridutes moro silt than the Molonglo.  The
water in the latior river may ho *' pen-soupy ?in
colour, hut this characteristic varies according to
tho time of {ho year.

87. To the Chairmun.—My impression js that
tho volume of water in tho catehmont will bo suf.
ficient to maintain tho artificin} lakes, ~‘The Mo-
longlo, howover, dries up, and is practically only
u trickle for & montl or two during the year, and
it would not be poswble to maintain a big sheot
of water 10 feot deop, and subject 1 ovn}»orntion,
without a weir on the Queanbeyan. II a largo
dom wore constructed on the ({uonnboynu River
that would pretty well do away with tho Iikeli-
hood of any silt diflienlty in tho artificial lakos,
and in this connexion I would suggest to tho Com-
mitteo that they should got dalz from tho Now
South Wales Government with regard to the Bur-
renjuck dum, because thut hius beon constructed in
oxactly tho samo typo of country, and tho sume
problém must have been dealt ‘with thers, U
think that provision is mado there for scouring
by sluice gates.

88. 1o JMr Gregory.—I do not think the Bur-
renjuck is of too recont construction to supply
ueoful information. Tho New South Wales nu-
thorities took rainfell statistics over a poriod be-
foro the Federal Capital Site was fixed.

89, To the Chuirman.—I havo only scon ono
flood in the Molonglo River, and that was just
before the time fixed for tho coremony of layiug
the foundation-stone of the Capital City in Fob.
ruary, 1912, T think it was, Tho river had coased
flowing for some months, and after a heavy rain-
fall it rose rapidly in the caurse of a fow haurs,
and carried away tho mail ag the mailman was
driving across. ~ L supposo the river roso 6 or
7 feeb in an hour or two.  Tho biggoest flood, I
think, was in 1891, when in the month of Juno
thera was a tofal rainfall of 8 inches, ss come

pared with on average of two inches, 1 have not
’md any experionco of artificial lakes, so I can
offor no opinion on that subjeet, though I think
the silt diffieulty will not interfore with a lako.
For instance, Lake Gonova is practically un.
alfocted by silt, excopt just where the Rhone enters
it, and there o shallow delts is forming, 1 do nat
think there is any danger of the artificial lakes
in the Capital City area being affected by silt, in
the sonso that thoy will become offensive, provided
the conditions with regard to a regulating weir
are carriod ont 1 T were asked for my opinion
as to tho advisability or otherwise of constructing
artificial lakes in_the Capital City, I would say
that, from a scenic point of view, thoy would bo-
como tho biggest attraction in the whole scheme.

90, To Mr. Finlayson. — Regarding the lakea
from a utilitarian point of view, I cannot at the

t think of any advantage to bo geined from
thom apart from tho scenic point of view. The
water supply is adequate.  But open spaces in a
city, whether covered by water-or not, are al.
ways sdvantagoeous,




91 To Senator Neating —1 think tho Jakes as
proposed w the disadyant of tlood.
g  There would live to bo a tremendous
downfall at Queanbeyan, to cause any appreciablo
rivo fn hl;o lovel of the lnkes, and o couso any
dangor {41 fooding, provided, of course, that the
roluining walls woro sufliciontly high.

92, Yo Senutvr Lynch.—1 do not think 1hat the
goologidal charactor of the country indicates that
the rivers flowed in an opposite direction at vno
tiune,  Ceologists nre fairly sure that jn tertiary
times all the rivers flowed to the north.west.
‘Fhe probablo sssumption is that at a late dato
in geolegicn] lustory the Great Divido occupiod
the postton of the present constline, and natu
rally all the rivers flowed away from it to the
west.  But m the Territory atself it s probable
that the Divido hos ot altered its position materi-
ally, and so the courso of the rivers cluse to tho
site huw not been clianged mnterially, oxcopt in
the case of Lake George, The Upper Murrum-
bidges, however, it 15 believed, used to flow into
the Suowy River, but that was so long ago that
1t ean have no hearing on s question,

93, 1o the UChairmun—Thoe nearest point on
the Suwwy River ttum the Federal territory s
near Couman,  Orer the Capatal torntory the in-
trusivo rocks are what we call the porpliyries, All
the regon west of the Murrumbidgee consists of
grey gramte.

91. 7o Scuator Lynch. <1t might Lo said that
the lopography of Uns region indicules that the
area 33 subject to earthquake action  That re-
mark will apply to the whole of the area in the
south-castern portins of Now South Wales  Dut
there has never been an earthguake that matters
m b Joculsty.  Barth shocks, howover, are moro
common in that area than clsewhero in New South
Wales,  Cauborra 1s about the middle of the nrea
subject to ittle shocks of earthquake  The topo
graphy of tho western part of New Sonth Wales
shows’ that that part of the State is freo from
earthguakes.

5. Lo Mr, Sompym.~—~It is difficult to say how
closoly any of the American rivers to which !
have made reference approximats in - geologieal
formation to the Molmglo, but they lave  the
same general typo of sandstone and shalo, and
they are about the same age, For instance, some
of the lunestones are pretty well the same as the
limestones in the Federal Capital avcas,

96, Fo the Chawrman, — Thero is no freeslono
awitable for bhdug purposes o the Federnl
Terntory,

97, To Mr. Supymon. - 1 surveyed tho Fairy
Mendows limeslone deposit, which™ 1 think will
probably supply all that is vequired,  This de.
pouit is being worked, and drives are now heing
put in, I think his is a valuablp limestono de
posit. T do not think the Jukes are likoly io
suffor gerionsly from silling, and the woir will eon
tribute a very great deal ta keep the lakes free.
The Mulunglo seltles nach of its sill in the hig
plain aboul ten miles away, and I think the Com-
mittee conld confine their attention to the Quean
Beyan as the probnlle sl producer likely Lo causo
any diflieulty.  Silt in a stream depends upon
the velocity of the water and {he characteristics
of the soil  Craniles vary as to their slate of
decomposition  The granifes at the head of the
Queanheyan, 1f like thuse near Tharwa, are com
prlunli\'cly fresh, and should not give riso to much
silt.

98 Tu Sepatey Tyoch There is vot the alight
est donld that the Upper Molonglo deposits most
of its ailt on the flat 10 or 12 miles from Canberra.
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So long as the grado of a river is lairly uniforn
thuro is not much danger of silting, Tho Quean.
beyan and Molonglo Rivers, liko the Murrum-
bidges, are comparatively young streams, and are
still cutting their courses, o silt is over do-
posited in the upper lpnlt of o river,  "This depo-
sition only occurs wlion a river-bed gots a littlo
flattor, I shiould say that if the Queanboyan js
depositing silt, most of this will bo near tho
town of Queanbeyau, but it would bo nocessary to
got n profile of the stream to work out this osti-
mnato accurately.

99, Yo Mr, Sampon~1{ a weir as been con
siructed on the ¢ L useful inf jon
could bo obtnined regarding tho entranco of silt
into the Molonglo, and to the artificial lakes, It
w;ruld then bo possible to find out the depth of
silt,

100, o Senator Lynch —With respect to the
dam st Yarrotumia, [ should think that the lake
would act as o settlement bed, and, to somo ox-
tent, purify tho wator passing through it.  Theso
axtificial waters will be 4 or 6 miles Jong, and it
is not Jikely that nny water passing through them
will deposit jpurities. I should fiko to mako it
clear, liowever, that I am speaking from n geo-
logical point of view, and not from a point of
viow of a hydraulic engineer,

101, o Mr, Gregory—1I do not think it lkol
that any sorious erosion of the banks of the artf-
ficia) lakes will tako placo. ‘Iho bank on the wost-
ern sido of tho suggested lake js largely of rock,
and generally the banks of the proposed lnko will
consist of old stream {erraces formed by the river
in u preceding opoch. The map I have prepared
shows granile country noar tho liend of tho Quoan
boyan, and on tho whole I should say that there
sould bo loss silt there than if the formntion
wero of sedimentary rock, but I want te point out
that the term ** granite ** js applied by geologists
to o formation which may Lo decomposed, or
which, on the other hand, may bo compnratively
fresh. 1 am nob able to say from my own ex-
perionco whether tho granité at the hend of the
Queunboyan is frosh, or whether it is docomposed
granita, © My impression, from what 1 havo seen
of noighbouring granites, is that it is rather fresh,
and therefore would not hoe linblo to erosion.
Microscopic tests have not been made to test {he
presenco of silt in water, and I think in the case
of the Molonglo more direet resulls would bo ob-
tained by petting sottling samples,

102. Tu Mr. Fenton. ~The charucter of tho val-
ley walls influences tho silt formntion, " For in-
stance, the steep débris-covored walls near the
Cotter junction must give rise  to much
silb in the Murrumbidgee River below them.
I have seen Doulders ns big ns one’s Hand
in the bed of the Molonglo nt Cunborra,
and it is probable that they hnvo beon derived
from the selopes of Mount Ainslie, and from
similar_erupted rocks from the slopes of Mugua.
When I was in that district T did not mako any
personal oxamination as o the entire drainage in
the Molonglo and Queanbeyan,  Mr. Mahony
and I were ulp thero chiefly looking for limestone,
and traversed a good deal of conmtry witheumt
oxamining intorvening porlions very carefully.

103 7o Mr. Gregory —There is nothing in the
geologiea! eharacteristics of the locality to suggest
that the Molongelo has changed ils course. It
hng always flowed to the Murrumbidgee River.

104, Yo Mr. Finlayson.—~While T was in the dis-
trict T gave some attention to the shalo deposits
for brickworks  Thero is ono deposit near the
civio contre, al Mount Vornon, which, as far as T
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romenther, Is falrly oxtensive, but it fo not s
good aa tho oxisting site on the western portion
of the City avea, At tho latter place thero is &
very lacge outerop, and I havo tho improseion
that tho jden was to plano the top of
the bill off without apoiling the contour
of tho country, The deposit at Mount Vernon
is lower down, and if worked would ro-
oult in an upaightly quarrey boln{; established
thore,  Another doposit is at”Red Hill, and thero
is yob anothor just whoro tho road to Queanboyan
junctions with the railway, Thero is a fair out-
crop of brick shale there.  So far as I remember
thero is no shalo doposit in tho valloy morth of
the site.  That valley consists of alluvial flats.
That area, however, lias not been oxamined, be-
cause it would bo necoamary to put down shiafis,
1 do not know on what information Mr. Griffins
basod his opinion as to a site for hrickworks in
that particular locality,  The only brick shale in
the north that I remember i3 at Aount Vernon,
If I am asked, if I think the brickworks as at
presont located aro fn the most suitable place, I
would like to point out that when I went up thero
L was askod to indicate the most suitablo site
from » geological roiut of view. I understand
from Mr. Griflin that it has been proposed (o set
apart the western portion of the area for residen-
tal purposes, and obviously brickworks are not
desirable in the middlo of & residential district,

105. To Mr, Gregory.—~The deposit which is at
Pmsent being workod is the best that wo examined.
Thers may Lo othors, of courso, The granito
quarry at Tharwa wus located by Ar, Mahouy and
mysoll,  Tho wholo of the south-west region is
granito, and ihis was tho nearest nccessiblo point
tor the $rani(o. This doposit extends for miles

teally to

practically ]:Iount K ko, and thero is an

pply. This ial, however, lias not
been thoroughly tested, but the oulerop promises
very well, and it is o fair thing to say that tho
present indications aro good. 1 am not sure if
any mechanical tests have beon applied to the
stone, but it spalling quality js good. It breaks
into_cubes fairly, rcnd?l , and freely, and micro-
ncopic tests have shown that it is of suitable qua
lity. I am not aware if any compression tesis
have been made to prove its suitability for build
ing purposes, A greab enrth fracturo runs along
the Murrumbidgee and the granito closo by ap-
pears fo have beon somowhat crushed and lami.
nated (arranged in layers) to somo degreo. Henco
it is probable that tho "deeper portion of the
granite would Lo soundoer than that near the re-
gion of disturbanco,

106. Tg Mr, Finlayson.—This granito, I should
say, could bo used for foundations, for bridge pil-
lars aud for viio lower courses of buildings, Judg-
ing from appearances it is about as strong ns most
other groy granites, but it has not been testod
sulliciontly, The Yorphyries are not so plentiful
a8 tho granite,  Theso could bo used for road pur-
poses, They do not spall readily, and thus do
not fuenish suitable blocks, so far as they have
been tested up to the qresenb. Thore are lime-
stone doposits at ¥niry Mendow, and this materinl
~ould be used for bLuilding blocks, as is tho case
su Adolaide.  There aro also dopusits at Michel-
ago, eight miles south-east from the Torritory.
We inspected somo marbles at Michelages, but
theso have not been proved yot. I cannol say

107. Zo 3r. Fenton.—I have nol soon tho base
of tho Quoen’s atatuo in tho Queen’s Xlall at Par.
Hismont Houso, and I am not aware if it is por-
phyry. ‘Thero aro porphyry deposits iu the nosth.
enst of Victoria, "Theso aro allied to the Canberra
porphyries,

108. To Senator Lynch~Tho country bolweon
Mount Ainslie, Majura, and Black Mouniain is
slluvial, It has not heen geologically examined
yet by shafts, Underneath will be found silurian
shales and sandstono. 1 should think tho alluvial
would bu about 20 feet doop,

(Tuken at Sydney.)
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109. To the Chairman~In iy viow tho lakes
as shown on my plan are an essontinl portion of
tho city.

10, Lo Mr Lawed Sunth.—The construction of
the upper lako is n mattor for engincors to decidoe,
from tho point of view as to whetlier the natural
flow of tho river and tho rainfall will provide suffi.
ciont water to keep that lake full A vory ob.
jectionablo featuro to the lukes, as shown in Mr.
Griflin’s plan, is the construction of roads border-
ing tho Inkes and down to tho water's edge. I
do not approve of that propesal at all.  In the
Inko shown on my plan no roads of that descrip-
tion are shown, hnt I provide for n considerable
aren vound tho lako to bo reserved as a ptblio
park and a recreation ground  Tho open spaco
round theso waters aa shown in Mr Griflin’s plan
is not nearly sufficient  Building blecks and
liouses are brought very closo to the water's edgo,
separated only by the rosd  In my view, that
building nroa should bo perpetunlly resorved for
publio use.

111. Ta Senator Story. — It is vory desirable
that lakos should be provided, though Mr,
Griflin’a proposal would probably ontail con.
sidorable cost I do not contemplnte tho provi.
sion of anylhing in tho nature of a retaining
wall round the lakes, I proposo to leave tho
banks in their natural stato. Tt may be neces.
sary to dom now and again in order to securo
deeper water, It T do not propose to finish tho
inke in tho manner suggested by Atr. Griffin.
The roads in the ground surrounding tho lake
would be nothing more than pathways for public
nse.

112 To the Chairman.—Ti the water wero not
sufficiently deep round tho edges of the lake they
might becomo o breeding ground for mosquitoes,

1N3. To Mr, Sampman. T do not know what
the area of the lake shown in my plan would be”
I liavo not the nctual levels. X have taken tho
lako as indicated on the contour plan by the flood

that, the Territory and its i urr g
would provide practieally all the material that
would be required for building purposes, beeauso
thero is no froestone ihere, but thoro are large
deposits of brick shalo, as well as granito.

F.0843.—%

lovel, and have followed the flood level all round
oxcepb in places whero I thought it desirable to
vary it so as to increase the amount of land avail.
able for recreation purposes. 1 have adopted
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120. To the Chairman,~3 will now tum tothe fost, and that the total capacity of tho Iakes Io
requirements of the lakes. Iho sucfuco oren i3 1,809,302,000 cublo foct My porsonal opinion
3,145 acres, and L cstimate tho daily averago s that a shcet of water in the vicinily of the
ovaporation amounis to 9,400,000 gollons. The Capital City wonrld bo s wnosb deairablo featurs. 1
propozed volumo of 15,000,000 gollons, theree  do not think thero conld bo any nore desirable
fore, would bo barely snficient, 16, how- featurs  Whether tho Inkes a8 contemplated in
ever, the electric  plant woro working only tho selocted design are rather on tho ambitious
oight hours a day, or if the condenaing water  sido is o matter ‘of opinion, but 1 do not think
were used over and over agsin, the volumo you can have tuo much lake surfaco, i it is
rcf{u‘lrcd would bo reduced to elthior 11 or 0} poscible to oblain it without extravagance.

mitlions o dny, as the case wight be, hut in 195, To M mth hink that
& prolonged dry spoll, when the evaporation would 95. To Mr. Linrd Smnith,—T do not ik the
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tho 1,823.4t. Jevel, and provude only ono dam §n  servoir as constructed on the Queanboyan River
the wostern extremity, 1 do not think thare eatchment ores of 335 s&uno milew will contain
will ba any danger from tho crosion of the banks, 7,600,000,000 pgallons—the lovel of tho river
Ouco the dam ia constructed and the water level hed behui 0,600 fect, Who height of the
formed, tho banks will, T think, bo preserved in dom 100 Jeet, and the water surfaco at that
their notural state. 1t might bo lvisable to level 1 sguare mile. In connoxion with the Fede-
§neroaso tho depth of the water in soveral places ral Capital, T am informed that it s proposed
I?y making oxcavations inte tho bank, and whero  to ol upon this reservolr to supply 9,000,001
that is dono, it might Lo desirablo to strongthen  gallons o day to compennate for evaporation sud
the bank, but I would nob allow tho Molonglo to  8tepage, and to keep the ornamental Jakos fresh.
follow ite*normal course, aud ulilize tho epace Further, th'u _rm'rvnir will be cnllgd upon 0

intended iu the plaus for lnkes f k pur; . suppl water for o lant of h s
‘I‘E v‘v‘:::ld"l:o :10 é,r;:l: ;:;:y nuo(, effnﬁ.":o :{mln%“isu .'l,ll?llmyk.w. 1t s nm‘;mcd that this c\r{:\zhﬁng bo at tho maximum, the provision in still vory much ;h:flleug)ty ;{\ced 1 c?midcl;n'wlg d{f;}mﬂ&ho oL:,oé
thoe contro of the city. Tt wonld bo one of the waler will not bo allowed Lo cscape into the lakes . moagre. It must, howovor, bo borne in mind ﬁgn °ﬁ t 'D'N’,‘"‘_'- n°l,'w0 ,ll[l]l h{ ]cn l:lou
altractions of the Capital. Lo assist in keoping them up to the normal level, b, tho storngo reservoir need nob be called upon anticipa som silting. ‘Tho 40 018 o

in wel or showery weather, and that the flow Gf ot carry much illage, and if any silting ocow

114. To Scantor Lynch.—I have fixed the Jevel and will not bo used again, bub will bo n addition
of my lake at 1,823 feet, and in fixing the amount to tho 9'0005000 gallons of 5‘""!"-‘"”‘-‘0" water,
of lake arca T was influenced b the natural basin 1f tho clectric plant, to which I have re!vmzd,
as shown Dy tho food level. {t is casior to take Yore rub for 24 hours, I would tako tho circulat-
tho nntural basin than go in for ENOTIMONS OXTAVA- I"‘i’l water toqllll‘v(!r at  approximatel! 0.%20,000
tions. 1 ditt nob consider the poiwsibility of the gallons & dny.  The (\’v&wor roposed to o sent
fow of water from the hills nob being suffi- down, theroforo, ia 15,000,000 gatlons per Cay of

¢ 24 hours. 1 desire that that point_should bo
cient to fill a larger arca and I never con-
tomplated the posibility'ol‘ constructing f’l“'!y ‘xndnrgwodc.d dTh“" 15'1000'000 allons 2
socond lako nbovo that  provided by tho 401 tho estimated draw on tho Quennboyan Te;
nataral level, ns shown in Mr. Grifin' plan.  Tf

servoir—of tho storage supply b the velves.
n suflicient supply of water could bo guaranteed sve no yet dealt,with nay athor Lossca that, may
for tho purposes of tho Jarger T would most cor-

sccar. I assume that 9,000,000 gallons will be
tainly favour its construction, though I would

the Molonglo is to credit, Toking all theso in tho Jower lnko it could bo got over very casily
factors into consideration, it would appear as 3 by moans of & pump dredgo, and tho ails would
tho Inkes coutd with eareful management of the bo available for gardon purposcs, Tho cost os
availablo water, bo kept in good condition. put  this would not bo very groat, seoing that plenty
the margin is very narrow, of olectric power will bo available, but in any
Tho 9,400,000 gailons which T havo referred to 8988 T do not Lhink the Committco need'truublu
a8 Jikely to bo tho extent of the evaporation Srom itsolf very much aliout sill. Country like that
the surface of the lako diffora sotowhat from throngh which the Molongle fows does occasion-
tho figuro given by Colonel Owen. It was ar- ally yield, sitt, but I do not think thoro would bo
sived at i this mannor; Wo took the ovapora- much hero, 1 there were it could bo doalt with
tion on Lake Georgo, which wo know, and We onsily by the erection of o small ailt dan.
took tho evgporation on tho Bursenjuck resorveit, 126, To the Chairman, — Thero wonld he no
ﬁ!;:.cl:mmﬁf:ﬁ;“ﬁz‘nvmncf)m"z'&;”;ffﬂ e’c“ :}‘E“:ﬂ: difficuls angineoring probloms iqnvol\'cd in tho con-
a0 estimato tho cvaporation on th " mean of struction of tho enstern lako 20 feep higher than
:;n o" thor {wo places, Ipf,hi T l;lao d‘.’iﬂer om the ornnmcnu& lnka.‘ t\Vhﬁh\dlﬂz{“‘“mz wro hkrely
g to occur ara those thal will ho the outcomo of o
Colonel Owen zu ‘tho ectimate of 1,260,000 gallons jfectiva water supply, Naying regard to which I

roquired to keep the lakes fresh, and 6,000,001
Toave sufliciont vacant land on’ the southvcnst for for tho electric plant, per day,

tha recreation ground purposes. 1 would be in On tho figures of gauging s plied to me by
favour of erecting a bank 20 feot high for the tho Federal Government .,mngmg ovor thres

rposes of the lako if it could be Goved that  yoars, tho reservoir on ibe woanbeyan could ! h : h " 0 { )
{hm!u wnp sulliciont water to keep \I;. fall. 1 {Bg“y’ qupply this volumo dur?ng ymf, of avor- ’;‘" 10’”2'0" l’rounsxt, !,] ‘II";‘k C%II"""'I gl‘r‘l“L‘o"!]‘o“‘:“l" think I should be inglined to hold my hand for
would havo as atcusivo n lnko orea s possible ngo rainfall, Taking, howover, thie group years c?ll;lllnﬂll u|lwml; “:“ imv: s 0% °"" “wné’ et tho prosont in tho construction of tho castern
within reasonablo bounds. 1500, 1901, 1902, the storage might be nssumed mile, which is, T think, applieablo  to tmt Inke, . "
116. To Senator Keating.—T had no data as to as full ab the end of 1900, During the yoars atromm.  Tho banks aro solid, and tho bod | 137 To M Penton.—The supply from the Mo-
tho flow of tho Molonglo, and I did nob toko that  1901.1002, the yun-off from tho Queanbeyan i fairly rocky in parte. The matler, longlo would not bo suficiont for tho purposes of
aspect of tho question into nceount, in providing cateliment  could  nol bo depended upon for Towever, is ono which will largely depend upon tho lower lako, apart from tho Quesubeyan stor
for tho leke aa shown on my plan. I simply more than 4,202,000,000 pallous in 190), and good monagoment, T i ot aliwnys advium)o, age. Tio Iatter will bo necessary.
adopted it from tho contour plan. i aid not 1515 000,000 pgallons i 1902,  Allowing 3 for instancs, Lo allow water to tricklo down the 128 To Mr Sampsn = My opinion regarding
go into tho matter scientifically, anyway. 348,000,000 gallons  for ovaporation annvelly river. It might bo advisablo to pass a largo  #ilt is that 3f the resorvolr is construeted on the
— an the storago, ‘5'000100'0 gallons _per day volumo down promptly in order to save loss in Queanboyan, and f & tittlo silt dam is pub in,
as proviously stated—that is for the lakes and transit, Tt would ho much safer if waste oald {ho amount of it that will flow down into the
(Tuk ¢ Sud f})‘;“z}‘;’ tl;’n“]:;"’rﬁ“‘)‘}“ l{&f“;&‘lgggﬂy:'g‘g’?:k‘::}'gﬁa blo nvolided r\)yl Lumiugdtllue cdirculnt(n)g w‘:\tcr into  Inkes wi}l I;c o moro than could be dredged oud
wken at Sydney. 9 o ) B0 tho lnke, if lhat could hoe dono withoul causing  at vor, jttle cost.
ydney.) l1150,000 gnllonts lp?' §1ny l'odr t);o slapply caf Quoan- too sorious & riw of temperature, 1 have nob 129? To Ar, Lar Smith.—No groab enginest
TUESDAY, Trn SEYTEMBER, 1916 hoyan, oF & &" d "f"‘“’;d g’ 3:] 3?'?2‘&:023 per hind time to go into that question, nt i that wero iy difficulty wonid be meb with o toking water
e ately % ;:3;(;!0 35’“ lo op e @ dono, T think hero would bo aullciont water 10 grom tho uppor lake, nssuming its construction
Present: proximaie,y 41,000,000 gallons, or, sey, ouo pull through,  Bub it that condensing waber 5 woro decided upon. I tako it that there would
Mr. Riuey, Chairmnu; month's supply at the end of 1902, It will be drawn off, tho proposition will bo n vory bare oo, po q sluico to reloaso thoe waler \whon it was nob
Senntor Kenting, Mr. Finloyson, ‘l?ﬁ.'i‘;tllfz.c.gf:mﬁo Lh?b. ql‘s a“fﬂ,"u'nz b wd partientarly in o had oyelo of years. high enough to pas over the dam, snd o epille
Senntor Lynch, Mr. Gregory, water over again, Theso ssumplions ate oz~ 1 121, Ta Mr. Gregory—L do not sco why (here  way acting o8 & weit on aceasions of flood.
Sonntor Story, Mr. Sempron, usivo of the dischargo from tho Molonglo should b any wastage upon condensing wator. I the bank of the proposed eastern lako wero wide
Mr, Fenton, M. Loird Smith.  Itivor, from which the gaugings ehow o vog I Jo not, know the volum likely lo bo contained in  onough for railway purposea it would Do quito
T e roau, {0 thoso o?; tﬁe gQuounbo an. A‘Z the Inkes, or I could judgo tho {mﬁuhln rise of \ida onough to acl a8 a dam.

tomporatuso. Tn any cnee, 1 thirke it would 130. To Mr, Fintayson, — 1 connot estimate
bo trivial. L. what, width of spillway would bo suficiont to toke
122, To the Chnirman.~Tn my view it would qwny surplus waber in timo of flood; 800 feet,
be safer to postpone the construction of the oast-  howover, wonld be ample.  Ab the Burrenjuck

orn lnko until the supply for tho other Toko in  rosorvois, which iv fed from a catchment Bres

assured. Tt wonld always be pessihle to construch  covering 5,000 square iniles, 80,000 cubic oot of

the castern lako if it wore discovered ““"‘-"5‘\“5“‘}3 waler pase aver & spillweay of 800 feet each second,

that eatculntions as to the quantity of water avails yith o depth of 8 feet, In this caso wo have to

< ablo had beon too pessimistic, dea} with nothing like the samo amount of water,
193, To Mr, Gregory. _Tho only chjection to and 800 fest could Lo velied upon to give you

turning the condonsing_ water back into tho lake amy amount of roam. In the estimates I

is that it might afiect the temperature, havo given T lave made no provision for

N 124. To the Chairman.—T find from the figures regulating the flow of the Molonglo as woll
that havo just been handed to mo that the area as of the Queanbeymn, I have omly taken

of tho proposed eastorn Iako is 1,672 ncres, out of into necount the natural flow of the Molonglo.

a total of 3,415 ncres—nppmximnwly 60 por conb, 1f the big lake is to Do provided s dam on the

of tho total Inke ares. T find, also, that the Molonglo, as well as on tho Quoanbeyan, may bo

oastern lake hns # capacity of 8,384,000 cubic,* noccssary.  Tho construction of such'a dam, even

2

Ernest Mneartuey do Burgh, Chicf Engineer for amming that the flow from the BI i
4 olongio in nor-
\L}'ﬂl:le}‘ %“]‘l‘?‘y and Sewerage, Departmont of o oms will bo wiilized instesd gf drawing
ublic h arks, New South Wales, sworn and  from the Queanboyan slorage, the stnbility of the
oxminined. proposal would be greatly improved during such
116. To the Charrman.~1 understand that tho periods of drought d that of 1301 and 1902.

number of ncres covered by the proposed ornt- 0 S p —

montal waters ab tho Federal Capital City is gi:cl,;’ Ili’,)m]:;:],glrl';cl‘.;ﬂ;i(lv}\nll l;u)e(l(lwo ?f):lf: . IIL ll:t‘:;
3,145, and that the averagoe dopth of the lakes #8  gurface area of 3,145 acres. ! &

4 , N

proposed to he 147} feet. Tuquiries were made
from mo on the point by M. Davis, Director- 118. To Mr. Sampson.—The position in such B
General of Works, and T Tive a number of figures Year as that of 1914 would nob hiavo been so eri-
Bearing upou the question as to whether the avail. dcal as that of the arlior drought period. Tho
able volume of water will be suflicient to maintain rainfall in tho yesrs 1013-191% on the Quean-
{ho lakes at that level. T will give the resulls to the boyan_catchment wos 35.99 inches, and in the
Committeo, who will probably natico any point of years 1901 and 1902 it was 27.88 inches.
Sivergouco belween my assuimptions and those of 119, To Senator Story.—On the figures 1 have
Colonol Owen 1 hinve examined this proposal on given, if the year 1003 had also been & dry year,

the following data, It is assumed that tho ro- tho lakes could not liave beon maintained,
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might mmedi noLs 136. To Mr. Finlagson, — T assumo from the . s
tvh:&lt‘lhb?du,gbl;l ?:'1 sioovj of %u:\::l’po:sibili&z; contours of tho gmuuyd that unless it I proposed sanentisl i3 that tho weir should be o long one, hea renched within 10 foot of that mark,  Lost
and extonsions. to cyeale & considerablo park area rout the 80 that sny surplus of waler ean bo discharged  Suunday o umall food DLrought duwn considerablo
” . {ake, taking fn oll tho uual‘ iudentations that are quickly, and & ihat in flood timo thers could o debris. It woull ho unsound to attempt to put
131, To Ar, Fentom—L do not thiuk the Mo Yikely to oceur, (ho bank wight, vory well bo lefé 1o powivility of the flood water sising and dofug  up & Tow level temporary hridge.  After cach
Tonglo would of iteelf be wulliclent. 0 provids gy fie naturs) slate,  IC stresta a¥o to ba con- Qumage.  Possibilities of flood ean bo adequately  flood a conlx‘t_‘leralzlc eposit of silt s foft on each
wator for & Iako of 1,478 scres, [ do 1ot dunk  prncted noar the Juke, then it would Lio noceseary met by tho erection of an aderuoto spiliway, oud tank, from 2 or 8 to 18 inclios thick. 'Tho Intest
any of theso mivers would it without o oo tho bank, All_ the indentstions iftho 1,825 foot lovol wonld enit tho Tay-out of lef0 wilt 12 fuches deep on Acton bridgo. This
rogulation. would havo o bo done awsy w1itln. it pwumxzn;lu the city I nhm;]d keop u.o' d;nn :;p t :,’Ym:: tovel. ;!:mm‘ :iole};l elm\_':: :r u‘.;nalus cflr:c!/' tanc :r:i&c;n;
J . woro contemplatod L can ouly ive an opiuion From what I have scen 0 tho plans, that seoms s, U ngihecrs proposo Lo nter p b
no:,asonf;:({{cdhall?:m“ ,,l,{ Z":,,';{}{;f,;,'z“",‘;’,:’,‘,’, tiko thnt of }my othor citizen o LER- poiat, but I to he & very sujtablo Tovel, i :‘;ﬁ'-l“i'g ‘:lh:-m’ wlncl‘l:ltn 3.? cﬂ‘ﬁhv&. mu‘ob }lw
from the flow 0 the Molenglo, wght l((:cp the mm strongly of the opsnion that the Dero nstural 140. To Senator Story.—Tho site of tho pro- h‘“' o ll *’t'l\ﬂltﬂﬂﬂ al wo r’i‘l lql [JM(!]! rgy-t!;
Inke up, but in a season like %gg'l 1502, and 1903 theso Inkes aro loft tho better I would sooner posed dam s just bolow Yarrolumla, whero the ‘m'“ tl K:, o ﬂ(! ﬂ:\lﬂy- H: silt :]b ue
R 14 be to Sgirid tho ™0 an Opon £paco surrounding the lorgo iske than . . banks nre high, and the river narrow, T do not the formation of € country. the ring
:i::lou 1t thl;wf!l;\tgg\o were ::gr‘y.h"g:r i:: foveall tho rotaining walls in the world,  You ean gob think, howover, thnt thnt circumstance nee:.lﬁmink? :::t:‘a;:g“t““(‘.‘l“‘(‘;‘ on du:fel[;}::‘f&; ﬂ:"! ‘3’:'];"’::"”
K B g lways any difference, as thero appenrs to be auflicien v/ : euts, o ¥
would bo very usefuf dusing the enstieal period, walls und streols pnywliore, but you cannot al hyi ny a8 o PLDOAIS o e 1o, din e b Witbin. the fut 30 years e
and tho dam would reduce ahy posminlity of st ot water in & town, and I would Jike to seo this . L width to constrict a spillway long j i ) Melonglo ot e i, e only  alout
§ cOV calath sko o beautiful sheet of water, without a brick or chargo the fleods witheut unduo riss in the Tevel Ve . ’ y |
S o . b, U SR At 8l L o e S s U e A e i e (o i of
e ¢ )| un, 1dings orectel ™) aver o weir tha ows duw! {1 Y v
mgr}:zlf ° n‘lvl?lk[{u‘;:;ﬂi‘:x ".:-:?}"’ﬁ? ‘::‘n ﬂ”?;fﬁ{“zi on the 1,830 fect lg;'cﬁ. s\ni:l ify(hem {s o 2 fect depth oflwnlter Ihe;;;: will ‘1‘:“"!""’";‘\:""""7:%‘: m}“m:!"%‘:?’L‘:ﬁ:‘l‘ﬁ“@:n\x::
s s . 4 ha 3 4
rogulating daos. I would Vo an ndvawago to 387, T'w Me. Swmpron, o= I tho water 5080 ""{““’?“‘i‘:ﬁ m°‘::_:h“ult“i:' unless tremendou=t o U nt Tovr) should tho wupper Ioko bo e
tho Inkes {rom the point of view of pupply and higher than the 1,828 fast, loval L think the length coslly ® & n 1 Tnjeo  Pleded. ospecially in the dry senson This is bomo
from tho point of view of appesrance, Wanme of weir provided will be quit sufficient to take it 141. To Mr. Fenton~T da nob regard slufco O O onnging of tiose o recs . thn, enEi-
woro constructed on both rivers. all away, It wo\!}d‘he p(lm'\hlu ulo ge!i rilc,l of“m‘)vy g:::’zdmfr:;ﬂi‘!’m‘:c\?mﬁ}mt’;lx‘ai?:'l‘i:ﬁ:i‘c%zysgn:: ,m,“,y"pnﬂ_ e avnporation fignros i the
¢, - y st e
133, To Scaator Lyneh=-1 selected figuros for ?"l’;“h:":‘r‘;‘;:’gvﬁ““;‘:‘oh‘_"“‘{u‘é ‘?goynoytnth?nk galned fro% ating dam on the Queanbeyan the :‘n::::r:ll:’n, ;;;:"r ::r;;-,;t wt-Tlch:!‘Io\ o dnn}j:'tu:hin;n:h?::
?\‘,z if::: c‘ﬂ?&:“li’s:{or‘g‘ Rgzl'ﬁlzf::;b:i‘m: ‘dvin: Mo riso would by very great. riso and gn\\ (:‘f iﬂood water is lnt:!, l(tk(:}y' io t}Jo e e rient wntor ‘5 ern o the
. e X gis : ] ) vory greab, andl in any case T do 1o hink the wnter
PR fnh o R B ST O s e sk e O st 0 B Tl T
m:’,:‘ “.,i,,ewn:iomra;:,“:;o“, iu‘ tho‘\'ic?u?ty wad  pollution. = Thero is clango in the Federal Ter- ﬁ;!:n;omv?!z : Thl t‘l‘;?W'.e‘an‘;e:r;’rx ‘:A; 0“}:?_ :\‘P ﬁ;‘ fuelnding gome of the hest alluvial fats. Tho
oy Lo ragonded 18 & fair indieation of o rain.  Fitory Act which stipulates that tho State Go- hoig 't“" ook O 1o r]a \horo would ‘?::L e other ernamental Inkes would ho n very important
lnllyo\‘cr ﬁ,\gu whole tatehmont area, I nover would  vernivont of Now South Wales shall co-gperate of wr;’"m ?I,iwﬂ o :o L’:));B'ﬂm);‘;nd!m Take, feature of the eily.
accoph syphons by themuelves 1 a means of carry- with the Comumonwenlth Govermment in provent: any serions n}gmic; m;“ 1 gardons § p*"i,-{,\n“&' 1438 Ta Senator Keating —T have not been
ing lcﬂ Hood woter,  Whatever caleulatious mag ing tho pollution of rivers on this ares, ond I for instance, tho l”‘" "." gfl‘?r'nb onnlvor‘hn;. ol to gat an aperoximation of the cosh of tho
hﬂb"o Loen mado, ono can never be quite cortain,  understand tint a schomo for the sawago of ] Thero n70 hme]a Wlm'}, w“.-nr:, hm,lm disadvan.  ewtern lnke 'Tn anv caso it wonld ho wholly dis
that the Doud will not bo biggor than wog yoc Q‘:i?"b‘z)"““-“w"i(‘éh :"“]“]g l"i‘;;’”é‘: ‘l:nr):ol\milnm.:;;n 2:‘!"‘APT°WY enveloped thom without any prn‘;nrﬁom\(c T:a any I;chlll f|1m'rmso“tlm [
ipon. i v o gelting into tho Queanboyan ZHYSH ¥ W in con- y " tniaht serve  Tho vast volimo of water hat comosy
)fzz':ﬁ? }.'1’::'.une-ﬁnf.‘;",,’,:§‘:§;'§f ﬂte;’“‘ﬁxf ra“l; li’umplﬁtiow 1f tho town of Queanhoyan svere The Committeo liave heen good. anoug\)licl{) ?:]l; e tha Aolanglo in flood T iy din.
momont the syphons geb to their c.-n'r;"mg capa~ sowered, and had a_good water supply, the only wo & number of qncsﬁoniu on mr; s W] 'E d‘ il e nticed, and fas 0 distinetly Henarecnblo odour
oty thoro is troublo. Syphons wonhl nob satisfy owaibility of pollution would bo from tho scour- autsido the purely prnfm]orznllﬂp WO;” A ‘nn ot due ta the proseure of decaying vogetablo matter
e ot oll, and they wonld cost snuch more thion  ings of lfm ally streets, and T could hardly regard deairo it ta ho thought ‘]'“ F ;i‘{'? eriticlat f\\for Tn apite of wiblished figures showing the compara-
s 9}"“"“)" For the presont 1 would pesipone i ng a serious possivility, A tho same thmo, dosign of o man like Purley 1k " "; 'l'," Y ooy HvelY amall prapartion of silt in suppension in
tho constrnction of tho upper lake on account of T think it is very desirablo that thoe sowage scliomo onoo I hove mado to ﬂl'iso Il)l E:(j . ﬂ}: <o rivers et ther cauntries. T adliera to my view
tho wory narrow wargin loft in auch years 88 (0% U Eown of Quennbeyan should be catablished. in Euwrope, in places like Drd :’“' "‘l“ e et ‘there is o serions nossibility of the Inke silts
thoso of 1901 and 190Z. If tho Molonglo Tliver T do mot think wuel difficulty need bo appre- \oihor Intgo towns beantiful offects nracue e e tarca body of water in the oustern
g e : 8 ed fred a i bl tho comstruction of onlovards round lakes suelt iy \outd necessitate 17 olid embankment, which
woro dammed, it might o possidle t omstruct,  hended from tho § of “any g Canbe Tonly with ke 1 8 m
the upper Inko with safoty, but tho wiser conrse slimo on the banks of this lake. It thero were an thoss contemplated at 'ﬂ;\ d,""[:‘ 1 vimvy ol wauld be expensive. It would be neoessary to go
would bo to mnke n start with the otlier lnke. any small arms of the lake in which tho water 3 to sny ﬂ\l}% in my own in tvidun! ; " et dawn, 30 feel ou the avorage for the foundation,
wovo only & or O inches deep, T would have them especinlly in & ot climato, the effect of watel aud it s doubt(ul whether the water would ba
184, To M. Gregory—Tho city sailway oo,  filied in, but T think, gonerally, I would quggesy - Funning between {rees and along natural banks  held after putting in a core. Without the castern
as shown on Mr_Grilfn's plan, might Be et (hat pitched stone be wied on the bauks up to 3 is moro ploasing than the :g;"t “s“}‘d b‘:“:,f"";; lnke it would still be necessary fo have a croming
slructed at tho point whero ib passes the projected  foot or 3 fuel away from the water level, and thon taining ynlls were construeted, an I‘“‘T}d Bt at the spot, hut not so high.
lako with n possibility of the Tako's future come  ullow grass to grow, 'Ther would be nothing ua- of benutiful kioska and fights, &e., added.  Bu 144, To Mr. Gregory.—An embagkmont o
siruction in view, I can oxpross no oplnfon %8 scomby nhout thnt.  Bub T cortainly thould not that in only my individusl o, thab spot would prevent the silt entering the lake
to whother tho quaniity of spoil recovered from  allow’ any shallow places in the Inke fo somain. —— Srless tho flood went aver the woir, Ou the banks
railway construction higher up will bo sufficiont  {f tho Commitieo propose to go o with the big now, whero there ard so cbstructions, there is &
for tho dam. schemo Loy might just pull throngh if the Quesn- (Taken at Canberra.) deposit of from 4 to 18 inches of silt.
136, To Senator Stary.—1 lave already stated boyan River alone were reguinted, On the other 145, To Mr, Sampion.~—T favour the bolder

that 1 think the baulss of the lako might he Iofe lund, thoy might nob = 1f the Molonglo River

: WEDNESDAY, 167 GEPTEMBER, 1915. schomo to cover_all tho sren marked for the
i their watural state; the design as 1 wnder-  Wero also rogiilated, T think thoy would be faitly ’

westorn Iake rather than to hinve n narrow sirip

e Sresupposes  oxcavations e mfe T donot Yonaw Unal, thero is anything in: Present? of_water with gardons on ench side, Tho lnkes
ioction of v retr&‘;\h\g N cannot m.‘; Jurious in fho water to prevent ite being W Ar. Rutey, Chairman; }Vm “’.“‘0“\’:1?‘].‘\; dwu!g ﬂ‘:} °"‘5Y ‘“‘“’btw?' ono side
how costly the construction of lakes on Mr, for hojler purposes. Gountor Koating, Mr. Finlayson, ée‘::'o:;xlnogr 3(.:“2{'(1;1 {:m(ﬂm‘m {“.;‘,;Q, m;‘?::;‘l“:“
Grifin's plan would bo, but i setaining walls 140 T Sewitor Lynch. — To my mind, the Senator Lynch, Mr. Gregory menn l‘l jargo population rg;idenb on both sides,
aro built they will, no doubt, involvo considerable  great charm attached to the presonco of water in Gonator Siory, Mr. Sempson. Tho papu)ntionn Wil always be on the southern
oxpenditure. I the ground on thoe edge of the A tawn is in tho waler hejng allowed to occupy

Yakos i3 to bo made up ~if these are o o pro- 8 watural bouudaries, Tn case where the contour
monndes sud drives along tho edge of the lake— shows small areas in the lnke iteolf nhovo tho
rotaining walls will ne doubt bo mocessary to  water lovel, small islands might be created and
provent orosion underneath; but T would not anli-  suilable ayuatic plauts placed on them. Subject
cipato any difienity in the matter of crosion if  always o considerations of the area it is preposed
tho banks are left In their untural stato,  They  to heep wnder wator, T think it ia desirablo that
might bo piteliod with stone to a hitle abuve water  the lovel of thoe water should. bo kept as far o8
Jevol to meot tho lap of tho water, but that is all.  possible at the level of the weirs The greab

Mr. Fonton, sido. 1 have always favoured the oxpansion of

. 4 tho ity south-castork rather than northerly.
Coloncl David Miller, 3L, V.I:.,OI;‘S.Q.:I A;:{: The no¥thern side wi\\);m.\\scd for university, hos-
ministrator Federal Territory, swor “ pitals, &o. The preen city area marked on the

amined. map indiented what was, in the opinion of the

142, To the Chairman~I_have known the Advisory I}onrﬂ. the most sm(ab!_c country {0 con-
Territ’o {or over five yeard. Tho highest flood on tain the site, not 1n uny way indieative of the
record ?n thie Molongla: was in 1891, whon tho boundaries of tho sito. If future scttlement ex-
1,825-it fovel wos veached, No subscquent flood tonds bolow the sonthern Yine, and the north is
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loft practically without population. it will abeo-
lutely vasry out the original intention of (he plas.

UG To Mr, Frduysun —T submit tho followsng
statement, which is a condensation of a vast mass
of materin] . —

The Seal of tineernment det 1908 provides that the

cat o b of the C b sholl Le in
the Yoss-Canberr disteict, In tho State of New South

Vales,

On the 2lat December, 1008, the MHon. M. Muhon,
M., Minlder of State for Uome Afajes, Jusued the
following  instructivns  to  Mr. I)Mrlt‘ Burveyor
Beriveners—

The duty which I propose to intrust to tho sur
scpor fs that of meking a thorongh topnt{rllphicnl
Investigation of the Yass.Canlerra district, with
the whieet of placing much fucts before me as will
cnnble Parlinnient to decide on the most suitable
terntory for e purporen of the Seat of Guverne
ment withln  the district referred to, in which
connexton I am of opinion that the work to be
enrrid out by the surveyor shoull be divided fnfo
Uiree plinses, o follown i

{1) Dreliminary  recontiissance, covering  the
whole of the district and embracing the
eatelment area  of the water supply
governing the sane,

121 Topogenplitenl Investigation of thnt portion
ar portions of the district which, during
the revonunissunce, are shown {o porsess
the requisite charneteristics for the Com-
monwealth tergitory,

€3r Contour survey of suppeated aite or sites for
the Federnd Cnpital city,

The peimary ewsentinls of )

Drielly be summnrized 08 follows:—

(a} That i ineludes n site or wites possessing
the necomary (u]l()grﬂ‘lhirﬂ‘ charaeteristica
for the Federnl Capital,

() That it includes the entchment urea of
water supply for the Capital—sncl water
supply st be of auflicient magnilude to
pluce the question of valume at all scasons
and purity beyond donbt.

Xote—It ia desirable thnt the catelnent
arca shall be in the proximity of the
Capitnl site, Imt should the topogeaphieal
examination of tha distriet dleclose the
fack that such n condition fs not prac
tieable, then €he eatchment aren must he
conneeted with the (orrltorr', including the
site for tho Capilal—that is to say, sover
ance mnst be avolded,

e} Snnitutjon,—That the site provides for »
perfect system of panitation, not only so
far as the ecity ftself is comcerned, but

territory oy

generally,

() Accessibility.—IL s requisita that tho site
b PUSY necess with Sydney aml Med
Tourne, aml, through them, to the other
cupital eitices, also with a suitable harhor
on tho const. .

In the considerntion of (a), the murveyor will
bear In mind that tho Federal Cnpital should
bo a  heautifu) cit{, occnl?)'hlg n - command.
Ing position, with extensive views, and embracing
distinctive features which will lend themselves to
the evolution of n dewign worthy of the object, not
only for the ]nmwnt. but for all time, consequently
the potentinlities of the sile will demand most
carefn] econsideration from o scenie stand. oint,
with n view to securing pleturesquencas, nmr nlso
with the ebject of beantiflention aml expanslon,

‘Tie foregoing cavers the mnin ossontinls which
oeenr o me, and I lave no doubt that the experi-
ence of the surveyor will cnablo him to realizo what
ia required from him,

T should he glad if the surveyor could enter upon
the work at tho earlicst possible date, and, in the
first instance, conduet the reconpaiskance of the dia.
trlet, trom which possibly certain territorics be
shown to stand out ns !msseuing the nccossary ad-
vantages.  These ferritories could then be more
eritienlly exnmined and reported on,

Mr. Serivener, on the 26th February, 1009, submitted
his report upon the sites in the Ynss-Canberrn disteiet.
This report wns referre by the Minister for Homo
Affairs _to the Advirory Board, consisting of Colonel
David Miller (chrirumn), Colonel P. T, Owen, Colonel
W. L Vernan, Mr. C, R. Serivener, for consideration, and

report as fo the porlions of t}!m Aistrict demanding closer
inventigation awl survey, and generally,

On (he 8th Murel, 1909, the Advisory Doard reported
that in thelr opinion the most auitablo sites wero about
Canberra. un fands compriesd In Duntroon and ld‘]alnv
ing holdings, where the physical and scents qualifications
for the Cupitul City of t‘m Commonwealth wero beat met,
The Board agreed with Mr. Ferivener in his recome
mendation respecting the territory to acquired by
the Commonweslth, because it included the site for the
Capital and the cateliment aress required for the
water sup f of the City and the catchment areas of
the streatun paseing through the City, sll of which will
be sequized Jn e deved t, This

{ nn ares of upp 1,000 syuare miles,
The Board suggested tlie necessity for certain contour
survoys of pomsible city sites, and some turther investl-
Hations,

A vurvey was made of some 35 (t'hlrty-nvu) square
tles, helng portions of Duntroon, Yarrolumls, Acton,
and Jerrabomberra Estates, )

The plans of the surveya and Mr, Berivenor's soporte
were referred by My, Milon to the Advisory Board to
comslder the rewnlts of the preliminary Investigations,
and to ndvlse the Minister as to the silo or sites which
conform most elosely o the requirements of the Scat
of Governnient,

On the 16th June, 1009, the Advisory Board, In thelr
report to the Minister, decmed It necessary to give
tienlar prominence o cerfain essentinl *qualificatior
and factors, viz.—Contour and physical’ features,
available, aspect amid ahelter, panoramic value, rallway
fucilitles and approach, facillties for clasaifleation of
city areas, ornaineninl water aveas, disposal of sewage,
snitability of soil, water supply (domestic), water sup-
My (power), waler supply  (ornamental), environment
and purk Tands, suburhan settloment,

With the foregong in view, the Board advised that the
aren most suitable for the purposes of the Federal
Capital City wan that which Dind been adopted.

The Board alwo advised nas followat—

The site may be briefly doscribed 08 n rectongular
aren, the enstern and western boundaries of * the
northern part resting on the slopes of Mount Alnslie
and the Black Mountain, the southern boundary
being Intersceled by the Narrabundal Range, run
ning fram Mugga Mugga Mountain towards the
Molonglo ftiver,  This river, which flows through
the aren in a weaterly direction, affords facllities
for tho conservation of water for ornamental pur-

08CS,

The whole area fa generally muited for bufldin
purposes, the feature contoura being more mark
or bolder soutl of the River Molonglo than on the

north

The aren of about 3 miles square f8 recommended,
ndvisedly, fn order that the fullest scope mny be
given for the projection of the eity desigm, and the
most eifective location of the official centre,

Beiwcerage.

Respeeting the sewerage of the proposed Federal
Capital City, we consider that no on,iim\-ring difft-
culties will’ be encountered in the safisfnctory dis.
posnl of sc\\‘nt,'e mnd the efluent from trentment
worke, It will he necessary to make provision for
deiding swith the stori waters, in which connexion
the general fall of the land favours s satisfnctory
acheme,

Oruamentul and Flood Watcrs.

Ornnmental woter may be conserved ab the ety
by means of & weir al any one of the sites indicated
on the map of the contoitr survey of Canberra, It
will be neceasary, however, to preserve n constant
Jevel in the lake so formed, which object wil bo
attamed by the construetion of o welr above the
town of Queanbeyan—on {lie Queanbeyan, or on the
olonglo River, s shown on the map of the Federal
% A weir on either river wonld impound

sufllcient water to mnintain the flow of the Molongle
bdow the jumetion of the ino rivers {luring Yy
periode), and thus compensnte for tho loss by

Vi on the city waters. It i
also pointed out that weirs on the upper reaches of
these rivers will regulate the flood waters,

On the 2000 July, 1900, the Hon, A, Deakin, Prime
Minister, addressed n communication to the Promior of
New Sonth Wales, inviting him to take steps under
feetion 111 of the Constitution to pnss the Stato Act
for suryender to the Commonweallh of the aren recom-
mended by the Mdvisory Board for the Qurposea of tho
Federal Territory and the area for n Federnl Port at
Jdervin Ray,

Negotlations ensued between the Commonwentth Go.
vernment and the Government of New Routh Walea on
the wubject of the aren to be by the Stute of Mew Sunth
Wales suerendered to the Commonwenlth for the puepose
referred o, and on the Wil Decewmber, 1009, the Heat
of Gorernment Surronder Act 1009, N 8.W., vas nssented

» Who oren wurrendered does not embrace the eatel)
sent areas of iho Molonglo aud Quennbeyan Rivers, hut
includes the eatchment arens of the Nans, Gudyenby,
aud Paddy Rivers,

The Heat of Gorernment Jeceptance deb 1000 (Come
)Innnwmuh ) wan asdented to on the 13th December,

Y

On the 30tk April, 1011, the Government of the Come
monwealth faeuel Suvitations for desiyns for the Inying
out of its Capital City, undertaking to reumnerate the
authors of the designs placed respectively fient, wevond,
and third in ordes of merit at the flnd wljudication
upon the dealgna In accordunce with the * Conditions of
Competition" un follows;—

For the deatgn placed frst—premium £0,760,
Yor tho design placal fecondepremium £760,
Tor the deslgn plical third=—premium £600,

A memorandum cunlnlnhuf Informntion, conditions,
and [mrl.lclllnm for gulilnnee in the preparation of eomn:
petitive designs for the Federul Capita) City was Tnsied
and mude available throughout the world,  Carefully
prepared medels of the cify site were necessible for
reference at the principal centres, nud, In addition, each
wndxprtltor way furnished with n complete set of maps

an virlous 1
Ono hundred and thirty-sovon designs for the Iny out
of the city were secclved,
On the 2nd March, llll'.i,ln lllhmm of Amsessors was
fon with the i g

n o
competitive designs for the city. ‘This Board was cone
stituted os  followns~~Clnirman—>r. J. M, Coane,
Licenned Survoyor, F.V,I, Surveyors, Memler Councll
Vie, Tnst, Englueers, Member A, Soe. € Memboer
N.B,W, Inst, Snrvo{urn. Members—3r. James Aloxnmder
Smith, Past Preailent Victorinn Institule of Engineers;
Mr, John Kitkpntrick, Architect,

Agseexors’ Reporte~The Board of Amsessors, on the
14th May, 112, reported that the Teard  remalned
divided §n its Judgent,  Mewses, J, A Smith and J,
Kirkpateiek selected three designs which were different
from’ the threo chosen by Mr, Conne.

Adjudication—0n the 23rd May, 1012, the Minister
of State for llume Affalrs, the Honorable King O'Mulley,
M.P, adjudicated wpun the designy, and decidet as
follown e

Design slaited by Walter Burley Grinln, Architect
and Landseape Architect, 1,200 Stelaway IInll,
Clileago, Hlinoly, (LS. A=mAwarded fiest premium
of 0,

Design ln'n)rm!“ml Ly Elicl Saarinen, Archiect,
flulu;ngforﬂ, Fintond—Awardwl gecond premlum
of £750,

Donign submitted by D. Alf. Agaclie, Architect,
Diplome pnr 1o Govornment Irangais; Profes.
seur au College NHhre des Scionees Socinles, 11
Rue Eugene Flachat, DParls—awarded third
promtum of £500,

Deatgna prepared In collaboration by Meanra, W, Scott
Grifitha, {;alwrt Qibbon Conlter, and Charles lenr)
Cnswell, of 32 Royal Chambers, 3 Costlerengh-atreet,
8ydney, placed by Mr, Conne firat in his minority ve.
port, wns 1y purel by the G
for_the sum of £400.

On the Tth Junc, 1012, T submitted o the Mintster the
following minutor—

The adjudieation of the deaipns has been com.
pleted, the reaulta have been published, nnd, uniler
your instructions, the designs nre being exbibited at
the Town Tall, Melmurne, ve nleo

23

As far as T am aware, tho Doard appolnted to
Investigate the designe and report to the Minmter
have not ssgaental that any fusther information
should he enlled for, 1t would, therefore, nppear
thut ench competitor i entitled to the payment of
the full amount of the premium, but before making
thin payment it Iv suggested that the advica of the
Crawn Nolicitor be obtnined,

“The peventh condition of competition providea that

e ddealygns must be prepared 8o as to faeilitato thely
suceessfil reproduction, it being tho Intention of the
Governtaent to furnlaly the leading techniead journals
Interestedd [n the subfeet, and willing In the publia
interents to pullish {liem, with coples of the more

of the deawlngs, fn which

anthority s souglht to ineur the necesmary expendi-
ture to ot ance secure full mized copies of the pre.
mraded designs, At the samg thme instructions nre
songht 0% to the necoasity for altaining elther the
orizinuls ue coplen of the three designs’ referred to
i the minority report, and the two designs which
ruceh‘lenl tpecial commendstion in tho  mejority
report,

1 gaw hecanen necessnry for n design for the Inye
ant uf the eity to be wlopted, such o deslgn should
satialy the requronents aml mm‘rl) with your in.
structions that the Fuderal Capital shall Lo a mod,
city, destgned in aceordance with the most modern
Idens of tuwn plannfng, ambrneing those distinetivo
featuren whick ure sequisite €0 placa  this—tlhe
amtal City of the Comnionwealth of Australia—
In the forefront of nll citics,

1, therefare, milimit for your consideration the nd.
vhalloess of roferring thie eight dealgna previously
referred {0 herein to w Board, comprising—

1ho Direetor-Ceneral of Works,

Director of Commonweslth Lands and
Survey
Colonel "W, L, Vernon, F.RIB.A,
for investigation and report ns to the suitability of
any one of them for adoption §n its integrity as the
dealgn for the luy-out of the city and its cxtension
In the future,

Fuch of these gentlemen haa heen askocinted with
the subject for wany yenrs post, and hoa o most In.
thmte knowlalge of the reguirements of the city, its
anpirations, the loeal comlitions, and generally, in
addition to which they wro specinlly quadiifed pro.
fensiomally,

This Beard would also bo In n positlon to furnlah
an estimate of the cost which will be Involved in the
wloption of any design,

UL after sueh o report shall have been fup.
wiadied, and n design adopted, it will by fnpossible
to Invite competitions for thoe design of any atrue.
ture to be erected In the city.

dppointment of Departmental Board—On the 27th
June, 102, the Minkter for Homo Affairs appointed a
Hoard, consisting of—

Calonel D, Miller, Secvetary for Homeo Affairs
(chairman) 5
Colone) V. "1, Owen, Director-General of Common.
Xf{“llul Public Works, Department of Home
ira;

the

Mr. C. R Dircctor of C
Lands wnd Surveys;
Mr QL akeshott, Commonwerlth Works Director
for New Sonth Walea;
Mr. 1, 8, Murdoch, Senior Amsistant, Public Works
§(nfl, Department of Homo Affalrss
Mr. Thomas 11ill, Commonwenlth Works Dircctor
ar Victoring
to investiyate and report as o the suitabllity of the
seleeted and purehnsed designa,
Board's Report~On tho 26th Novembey, 1912, tno
llwml above-mentioned reported to the Minister ns
i

v
been madn for thelr exhibition publicly ut Sydney,
where r suitable reom nt the Town Tlall hias been
placed nt your disposal by the Lord Muyor,

Under the condition of fon, the
premliated destuns nre now the property of the Go-
vernmnent for ita wirestricted use either in whole or
in part, tho authors having no elaim for further

yond the which have been

allotted,

Condition 10 provides that the Government, in
conatderntion of the undertnking to pay the pro
miuma, heeame entitled to cnI{‘ for, and to e

hed  with, ndq i ineluding
such clucidating plans, sketches, and reports as i
may bo advised by the Bonrd referred to in clause
12 are roquisite.

In conformity with the instructions eontained in
fuur minute of the 27th Jung last, tho Board assem.
blel ab Mellonrne on the 3rd July, 1012, but it was
not until the 14th August that the designs were
available for the wse of the Board,

‘The Board, having settled cortaln governing prin.
ciples, continued deliberationa at the efte of the
Seat of Government, whero the thres premiatal
donfgns, and the deslgns purclinved by the Minister,
n-cv‘fw«l vonshderation on the ground, having reg’{
to the requirements of the city, the conliguration af
the site, together with locsl and general conditioms,

The Bonrd §s unnble to recommend the ndoption ot
any one of the deaimns, and advises approval of the
{dnu ]{or ihe lay-out of tho city prepared by the
Bonrd.
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This plan Sacorporates features from (he Yre- Adoption of Dealgn.==On the 10th January, 1013, Whilat the Qoyernment will bave to provide funds for o conservativo banks, T favour the unconditlonsl
sated and hy purchased dealgns, wherever, In tho 3 fTwintes for louie Afuirs wrote In the follows the following, yirt— Yeservation of o pieco of park land borderine the
up.ll_r;iun nll. ll:‘ l‘l:‘mr:«l;‘;ggn ‘n“prmt:lm 1- \'lr{‘ln\:d; ng teymai— c {a} Laying gut (‘he‘ ‘clty,ilnclmllng ﬂ:«‘s |-n;\'hlun l‘?r Iakes. 1 would not allow any public Imildings at
o yener overning Vs plaa fo Deatyn for the Laysaut of the Federal Capitsl every description of communeatioh, f.o, TO3H ‘ " 83 arn are
tho Tyt of the city In aspressed In he " ety ot e diucusaian in Cabiue, §t hag Yeen tridges, bt ) e T or ool thd R aithoushy o e
'i";f"" lln:ned oficialty for uu‘ld-m‘n i the prepara. declded to adopt the destgn for tho Iay-out of the (b} The ereetion of Mouses of Parlisment, reshlencs G0 Ly r yorder of {1 iental waters
Aowa e competitive design, which yeads 38 Federal Capnial Ot wubmittel by the Depa of o Governor-eneral, pubilic offces, courts  drivo cluse to the lon er of {he ornani 3 X
fullowat— pweutal Tound with fie report, of 26th November, of ?um«-, ptinting ofie, central power with u strip of pork land hetwees. It is abso-
Tho Pedersl Capital City will be the rmn-nent 1082, and_1, therefore, formally approve of such atatfon, markels, parke and garduie dty  Jutely essonlial o foym (1o banks at certuin parts
feat of Gavernment of the Commonwealth of Aus- deafgn, Lat e wursey of tho tity aite and the Leautifieations to provent erosion, particularly on the cast and
tralin, the place at which the Federal Parllamnt e work Ineldental ta the laying-out of the city {e) Mallway and trameaysy sonih side, bup wonld lay dows no hard and fost
wilh meet, where all Commonwealth Tegiatation wilt be at unco proceeded withs (v:; a:’(:r aupplys rule regnr‘dim{ relaining walt il tho necessity
Yo enscted, and whero the Governor-General il Inttiation of the Aurcey—0On the 20th Fobrusry, { 1AESH was demonstrated
’1'"0 :l“ “f‘"ﬂﬂ“’e&kﬂm‘ "nlﬂ‘t\l!l v‘rﬂ), theres 1013, the Minlster of Sato for Tome Affales, {48 the resldentfal aud busineas section of the city must be
o Tt U T ot B e i e . T e BT w1370 S S B M St
Wi prajectio he N 10 "y . :
Comsequently, the deminating feature of the city i:’;“:ﬁ:lof," u,,_.'eul;':_ l.’,‘,,.,'m,.‘,"u., contre Jine of the City Is not, in wy oplulon, o fair charge aguinat the lz"\ dc‘“\remﬂ“"’l“w:mln“t (‘rm:l A'/\:l';‘lilli’!lll; ?";‘I":ﬁnr
1o the Nouses 'of Parliament, ~ Iho site Ior those e avenun from tha Capitol towards Mount Comolidated Tiovehue of thie Commonvwenith, Tor the can see no siuilarity hetween 3 ud the Fo omge:
Lubkings must be wwitably aituate, commanding ex: Anle,  The Honurable Charles McDonald, M.Py Jeston that tho eity s befng lulxm I(ul:nll (hiu-. ntll"l Merrimac, and oflier rivers mentionec by T,
o el S S i A - il 1 0 OB e G Tl e M, 0 R
rtlon of the &ity emhruchﬁz Bosigament House, the {3‘;’,’.‘;&.‘”,{?1.,’,’:&'\}:’5‘;,:? axin of tho mvoms dired 15D affer tho desn for the lay-out of the ity gt for 30 duge tho year. Prior {0 the 183} flond,
etlof

(p):phul, ‘and e official seetlon follows broadly that hove heen sdopted, It is not practicable to form an the channol of the Wolonglo was very muclt

exprossed In the first premiated design. 5L was deciided "}' Cablut, on the 28th July, 1013, to estimate of the ex{muluum fuvofved, but I bellevo that amailer, but only in certain places, It was origi

parts. and at Yarrolumia, for examplo, it is not

T Woard hiaa taken full ndvantage of tho effect invite Mr. Walter "‘"l‘ff' Grlﬂlni the nutlior of the fist T revenue tn bo derived from tho inde witk b osceed  nolly o elear urystal brouk. There is hardly tho

e IR i i g SO B i il S e o e Sl ety

wherever possible, wse has heen mada the prine Lrrvg : uent rom the stond-polnt of admintateation he y i ’ i 3

elplnl of |!:l):'mllutc'ln|z pll?ﬂlu lnxlldlr‘xg-anm\l gther sental Taatd, Mr. Geifly accondingly arrived in fSydney ’ulx mmﬁ ure upon the ncqnmuon of Yanls ond the n'»\\\‘b» wulth of Uhe cliannel has increascd only in eertnin
3 To

iy bo clearly 9% ‘the 18th Avgust, 1013, and grocmle«l to Conberra Tlment of the eity shoutd not exceed £,000,000.

hiteet V! n : H
:fﬁu'-‘a‘i n‘é"lh.,(‘f:.‘x‘é!,‘? ot uml’rom I on tho Jollowing dsy. To enbie iz, Grifln to form e ehiova (his result It s obwlous that, whilst Yorping In likcly that the floolt Jevel would rise so quickly
i g WSty o o conclualons ae 18, e Toards depmet, ran Bla mind tho neceulty or tho ereation of & et hebirg b o 1825 feot ob b did in 1801, Thero is every
he Board gave greal constderat . i . ero st ot Bo any extIAvagAnce. abili cever, imi. -
ton ln( the 'an'ny-h ah constderation 0 tho Jocd  Liior i vialt to Comberrs, ehert My, Murdoch was 'E:erl~ ;rapoaltlnn n)lwnhl o x);wnt carcfully serutinfzed, ll‘i‘n‘::‘s‘\‘;llll::yﬁo:ﬁml‘é:rl- w‘;::‘{:‘ '::;"":I'; ;‘g’éénrfez‘zmlin
Traspect of the city from ap) ronching ratiways Avtniled to afford Lim any (nformation he desired, On and mﬁy cstential serviees shoutil be umdertaken, in vl T4 L hink 1 Tak |
and ronds hna been kept In iy Comumieation Mnmlnf. The 25th August, tha Amfstant Minister ex- The complete schemo shonld Do organized on sound certain plnces. T do mot 111y he lnke construce
to M, fin and the Doard ihe courso he Yinew, s €arsied to coplotion in peguinr acquence. tion should be hegun before beginning Tarlinment

through the <ity from prominent outlylng districts piane

r Qrl
tian been secureds Thiod thelr detiberattonn to follow, Mr. Grifine plan Tiouse and tho administrativo offiees, Tt the erna-

¢ Yonel,
Whereve flle, 1) %o form the bawfs of thelr discugsion, With such The catchment aroa of the and Quesil- "

it 10 e ’éa’} ‘;:{’Mﬁm\g"‘p&f&,‘g m;ﬁry{ Jinprovements o might bo suggated By tr. Griflin's boyan Rivers outside the Federal Copital Terri- (’l“"“'m"‘c““"‘;&; "‘“’(“f‘:’l?ﬂ"i‘i‘z““}"‘;“;“m'gf‘%i‘r}d'“"f,';':

oltatle augles to e meridisn how been obaceved, Tler nowlege of Uie Jocnlity, and the engincuring, tofy is 760 square miles, with o raintall of from 4o Sc ’y ronor  Parlinnient
'Soma considerations guiding the location of tho {npograpicat, and financlol problema favolved. 93 inches to 46 inches on tho Ranges. The De- '};’n s, urﬁmlno Lllmof OP‘I\'fm"m o el Hin

mere jmportant siructures and features are us "o Bonrd met Mr, Gricin both fu Melbourno and st signs Board expreused and repented the opinion ":nll’so ";’l'.' ‘],A’r?i’!’ "‘:ci ?;‘m;s:"’:" ! :h:.-l : dxsini‘s-

b m§"‘:‘¢—""¢‘ﬂ“ Restdenes and the Primo Minister's g:‘l":;:n_l:n';n ve 1 !“’fm mo 8 b N that, the Commoneaith should hese sovereipe ;,rnrli:';s offices werb" n\,;nrm\ north of the Molongla,
Resfdonce~Within casy nceesn of h‘ﬂumm{ 1 extended over a perlod of somo six weeke. rights over the calchments of those rivers, ut it gy + would 1 ated to the nerlh
Tiouse, but aftording privacy, and wlth commanids On Do 15th October, 1013, the Toard aspembled ab hias not got them yot. setiloment. would be copeentyateq | n {')
g views of the Capito) Biiament Touso, with Metbonsno to coneider tha aketch which had been pro- beeause in the construction of the city from 1,500
officinl eentre, and the onamentn) watera d pared by My. Griflin for hla amended deslgn for tho lay. 147. To Mr, Gregory.~The £3,000,000 js my lo 4,000 or more persons will be employed.

Publio Officca~\Within the official ocinets of 00t of e clty. Afier exaination of the akelch deslgh own brets, T presumo that i addition to paying must bo nccommorated within a seasonnble dis
Parlinment Tlouse, 5o as ta facilitate ‘:admlnln'tr:f 'c'f"ﬂ,:"'"{l‘x':;"n::'mﬂ T(‘lmccnl‘d.m‘l“‘;‘l:‘&“&:ydwt‘: "\‘,:l..“m‘;' o interest on tlu? loan, o sinking fund woull also tance from The works, For practienl purpotes you
:.‘:3;":‘“';"h""l"f';'i'x"":h"ﬂ“y to support the group of coyeur with the amended deslgn as submitted by Mr. ho ereated, which in 60 years would oxtinguish cannot move & populntion of that sort simply to
Qivio Gclllrngl;nd Dutiness CGentro—Convent- Grilin. the liability, working hnck from the estimated it in with any particulnr dosign,  Parliament
ently Tocated with yeapeet {o tho Central Railway AU tiin Juncturo the Asistant Minfater for Tome revenne of £130,000, . THouss should pever bo put ou the north, but if it
Station and tho ofcia) centre, niwo sheitered on Affoirs persounlly [nformed the members of the Dopart- N s was tha offieial city would have 1o he near it, and
tts west by hilles ;!Ien(nl ?)»nnl qmt, t{mlrJorvgos e l:on;dtw&‘lﬂd 1 u 148, To Mr. meh:ymanroxln thlc be le:m“ﬁ woftlement, would_extend northwards. The lnke
t onger o required by the overnmen 1} nt he ho provman of ornanmon! walers has n Tvidi line,
w|‘?,',"?,',‘%';m(:.(,hf,; ::.'ﬁh(“ﬁ'l‘o :;l‘,ll;‘)" :‘::’. R&“;‘:“':f"'g wottd avall Bimaell of the {ndividual services of the most important feature of the city, 1t wonld bo shonld he a dividing line .,
for providing ndequately for  courts of iatics,  miembers of tho Board as necessity arose, desirable to begin the construction of the lakes 160. To Mr. Fenton.—Tho Molonglo is_un-
quately e 0 R g
plaees of publie worship, university, achools and On the 16th day of October, an agreomont wae made at » very early date to aveid having the Molonglo doubtedly polluted by the presence of the village

sclionl plns‘grmmdn, hospitals, ornamental lake by tho Miniator for Tlomo Aflalzs with Me. Grifl menndoring, through the city ab varying, depths of Queanhoyan on its hanks and in its present

n,

wyatem, and control of flood waters, avenuca ond Vi Federal Capital City is being founded con- it Vion is * insanitary.  Under the o reemant
K;’z‘,‘:\‘nf,ﬁ:' '5“}".’“““‘ “r?“,' f"k Inile, secrention Ml(:“‘]y' purgorely, and for 4 ofinito ende. ‘i‘llll‘;oierln?l'"ﬁecz’ilv‘t:l?:’v::y ?;ﬁ:l inorgrg;gl“lill‘lt(i wlls'l’ctllln “ﬁ\:: N‘"ﬁl:: lém:?;\ \\'x\‘l‘e‘: Go:crmxx\:ont on-
contren foro rllrul’:ﬂn‘ul n‘::“ltr{‘ll{lc“c;r:ﬁ?:x;]tg,u:l‘;n:olzii (,,H,'." ‘}2,‘,’,';},“. "5\lﬂ'{’mﬂ:'“b“,’:cg{x‘ds”‘i".:‘":‘v.‘;"f' v:fri sand deposits which are valunble for making con tored into with the Commonwenltl, ap given in
u(lren:a‘ treatment of strects, fonilitiea for handling Wentern Australin nureed lo unite In one (mﬂn’o‘\:bh croto. A cortain amount of cconomy might be schedule 1 of the Sf"‘ of Government Acceptance
r'eltu\ > m;kvu, tmm‘vny ‘aystem, disposal of storm  TFuderal Commonswealth unider tho Crown of the United ofocted b§ postponing the consteuction of the Act, New Sonth Wales undertook to protect_the
“’:‘,;‘-‘;ﬂvno\;;' ?én‘;n::-: ‘m O‘f"\:}‘."]ﬂ:)m\“;’ﬂnr " Kingdom of Great Dritain and Treland, and upder the fake, but T still think the work should bo under. Jonglo from polluti tations have

8 at the design herowith sube  Connnonweslith of ‘Austradin Constitution Act, Which takon at an carly date. Tho lako syatem shoul already heen mado to that Government regarding

mitted {ulfile vequlrementey € provides for the  pravides, amongst other matters, that—

pronent and the future, and shonld yesult In_ the bo regarded as an cgsentin] feature of the city. the po'llut'mn of the Molonglo, with the vosult. that

eatlo w! v Tho Seat of Government_of the Commonwoall ¥ i i H it : i :
ey T e s SR s BT o TR ol ey sl AL Vi e e el 10
e e W ':\,“R":.f\e-fnl::,'n'g'h¢°‘5¢'c’|'.ﬁg;f§"°“ ot nequited by th Commonwealt, o o South Wales, mays from the vecords iw bis office control puts tlis matter in a most unsatisfactory
Minister's Comment.~Tho Ministor for Home veated' In and helong to the Commonwealth, aud that, the flow of the Queanbayan alono would just condition. Mr Davis, the Tirector-General of
Aftalva wroto an follows on tho 20th Noember, shall he in the State of New Bouth Wales, and o shout keep tho lakes full wilfn no margin in ordi Public Works for New ‘South Whales has reported
1012 3mm ' dhghmt wot Tess than 100 mtles from Byduey, nary circumstances, but that if the Molonglo ja  that the waters of the Molonglo are not polluted,
chnr‘t ?mr?n' Awrnngo for coples of the “I:l:’:olllﬂ:f;f‘l'l.::g :n");;:‘l: ﬂ'.:"mc?," :'ﬁ",, °{,,"°t ,m“ * ° included, thero is no question as to the available notwithstanding that the }vluolo of the townshin of
mx;lr:“l °pl rﬁl (:“x'mhzn nft:ﬁ:‘h I‘t;\l\lml, ::;L,:n: ntxle‘fl il eom\h‘. of Crown Jands n\.mp\,: mﬁmﬁ'f‘& tg: supply, I must Dow to his opinion a3 an onginees, Queanbeyan drains into it Tt is unnecessary to
the report to be exliblted in the q,m“-,"m“ Commonwonlth without any paymant therefor, bub will always hold to my opintont that it would analyze the water to ascertain pollution, heenuse
Parfinment House, the plan apd sketeh to be firet The Paglinment shall sit at Melbourna until it ho an extremely risky proposition, and quite thero is cenlar demonstrntion of the fact. \yllen
photographed, with a view to reproduction. mect at the seat of Government, 4 N unneeoseary, to construet tho eastern Jake. Flimi- the water recodes from the banks the condition s
' derire to convay to the Toard my spprecis The C t Jinx ined that aating that, there would bo no nucstion na to the most insnnitary, evidences that the water is
:‘(o?hg,|t:‘f‘r v‘n\nnhhlyl nr-lrvirnln. and of 4bo ameunt  the Seat of Govornment ehimil bo at Canberse, lying volume of water available maintaining thoe other poltuted being Toft. We have been {natructed by
o n\pr; zn rt:‘mt am:‘t‘i t(;rn g\\;'nd\:gor,\“ﬂlmlr e\‘ork." \\'I"'Iln the Federal Territory,  Lands within the Terrl- Inkes at the 1,825-ft. Jovel. 1 fnvour the waters the Henlth authorities not to use the Molonzlo
lingy Thifented in the Board's S esan, ‘;‘r'lw;"’:m"": tg;g‘t'}':“’:n"""‘;fn&"‘m:“""g;’e"“I"‘\l‘“:l’_l;"!‘"‘g 24 the Comman. being llowed to find their ordinary lovel s do-  waters for domestic purposes That was D Norris’
ing 08 it dors the salient fentures of the premiated of & destgn for the Iny-out of the Fennlcu‘lwcu‘?t:lcé’l’éw tormined by tho contonr of the country mndor advice. Tn spite of theso reports the New South

ani parchased designs. should be both ractical The constderation of 1 cestain conditions and not rostricted b artificial  Wales authorities still persist that the waters nre
and beautiful- ' from the qu‘nﬂon of onn::g'c.'uc}l design i Inscparable 3 ¥ pe
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(Taken at Canberra.)
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Hot poltuted, Tho next step is that the matter premiuted dosign Parlianient fouso and tho publio
should go to arbitration. The pollution is un- buildings would all face tho segmontal Iske, It
doubtedly duo to the presence of the village of is dificult to seo why peoplo should wish to live
Quennbsynn on the banks of the river, and Quean- on the arcas to the north, except in certain sub.
boyan i in an insanitory condition, A’ pro-  urbs which might be arranged in the foot bills of
per druinago systom for the townahip would un. Mount Ainslic I would keep the population to
doubtedly removo a great dea) of the trouble, tho south and east, Tho sreas to the north are
With polluted water the ornamental Jakes schemo & long way from tho centre of the city, The
would ho & menacs to tho health of the city, Tt Advisory Noard suggosted tho establishmont of o
will bo no detriment to have a lake sysiem on ono  univorsity, with 700 acres of ground, on the
sido only of the population of a now city, height known us Vernon, and the hospital on
351, 70 Senator Lyneh.~8ix inches would bo 8 grounds to the wost,
fair averago of the smount of ailt brought down 163, To Mr, Sampson.~The Board were un-
by the last flood. That amount would bo b serious ablo to coneur ju the amended plan submitted by
drawback to the lakes unleas the ongineors dealt Mr, Griffin in 1913, In the early part of that
with jt effectively. It would not be o bad as to year the Board’s plan was annroved ‘l;y the Afin-
destroy the purposs of the lakes. Even if thero jster, I havo heard that there was a further rati-
were onough water from tho watersheds of the ficatjon by the Minister, and havo read of it.
Molonglo and Quennboyan fo maintain thoe eastorn But that is whero the matter stands to-doy. Por-
fako n tho 1,845-ft, level, T would not favour its sonally, I am not awaro of any furthor ratifica-
creation on tho ground of expenso, and also bo. tion, "I havo heard that Mr, Griffin's plan was
cause it would submorgo a_considerable prea of approved by tha Minister, but T huve not seen the
very fino alluvial ground, Tho beat of this would docwment, ~ T om advised tlint Mr. Griffin's plan
nob bo worth moro than £10 un acro ab tho pro. wag approved by the Ministor subsequent to tho

FRIDAY, 17mn SEPTEMBER, 1915,

Present:

Mr, Rirry, Chairman,

Benator Keating Mr, Finlayson,
Senator Lynch, ' Mr. Grogory,

8enator Story, Mr. Sampson.

Mr, Fenton,

Walter Burloy Griffin, Pederal Capita! Director of Design and Construction, recalled and further oxamined,

185, Zo the Clairman~—~To clear up the question of aupply of water, I submit tho following dta
regarding tho Iakes schemeo:—

Axzsn aND Resrrcrive DEFTIS in Lakes axn Bamws, CANpznna,

Average Depth,

AR [ O .
Dopthe I feot ' . b' 71I' 10,12;, m|m, :o}m' i -.'oI.,o :m, 1) 50

sont, time, and thero is not a very largo area of dato when tho Board failed to agreo to it, but T apadiy1n Cutlo] - o [gyq.
that valuo. With tho lowor lakes at tho 1,826-f, havo bean at Cauberra, nnd tho!i!rocumnm’a havo ! Full i o | ok
levol not vor{; much of that land would bo sub. 5y reached mo, P} Arens In Actes, o | Ry
merged, I beliove that tho city will extond 164, Tu Senator Keating.—I hope the Fedoral 1 Aren - Fret. | Peet,
in futuro boyond the arhitrary lines shown City will contain & Commonweslth University, T Acres, . hsto 838,400,000 | ‘11§ | 10f
in green on the map. Theso werd meroly placed  do ot supposp thero is a praspect of catablislting 1. Esstern {m“n 1».‘{}5 . G7,108,000 :? g
thero for the direction of competitors to indicrts o seventh univorsity in Australia within any Y E,'.:m‘nn.[: 48 o ”ﬂ'.lﬁ'w 18| 10
tho boundarics of country, including the sito most mensurable distanco’of (imo, but wo had in Aus. 4. Western Mol . 07,120,000 | 18 | 16

? A g A 167 .
suitable for tho city, and not with nny idea of 6 {ralin ouly three univorsities when that wes pro- ' e i RS TR R
atricting the city, The lakes will bo in the centre posed.  We have now six, It was not indicated to
of tho wholo schemo for the city, bub in my  compotitors that the northern aren was nob for ro-
opinion the northorn aren will ho occupied by G0 sidences, Thoy had an nbsslutely fres hand,
vernment auch as  hos and Every one of d:e cight designs provided for scttle-
univorsities, and not for residentiol and business mong on the northern sido, or in other words, for
puirposes, If thers wore no serious diffioulty in the  sottlament on both sides of tho lakes, It would
way of taking tho railway ocross on a high em. not havo been better for mo, holding the views
bankment, I would still favour cutting out the z}m I do on this subject, to mnko the Molonglo
upper lake, the northern boundary of the eit; , and bring the
62. To My, Gregory—Tho Board proposed  gouthorn boundaries gﬁll Iurthexy south, beﬁuuw
that, Parlisment House should faco practically g (the Board) used tho areas lying to the north
north-cast ns in the prominted dosign. T of tho ornamental vaters for the specific purposes
would build tho Govornment offices on lings closely mantioned. Thoro was nothing to indieats to-
allied fo thoso in thnt design, Mr, Grifin’s site competitors that it was desirnble to uso the
for Parliament House was viewed with the greatest  northern part for universities and hospitals, Nono
favour by the fimt Advisory Board, which in. of tho dosigns mot tho requirements in their on.
cluded Colonel Vernon, Governmont Axchitect tirety, The plans are usoful so far as We Are con-

& Westemn Jako

1,800,342,000 | 13} | 12

3,145} o 4°015 wquaro miles,
B3 squste mile, gor Col. Owen, fur tmpounding cescrvoir,

8415 squars inila wator ares, including Impounding reservolr,

134,16,

. v, Vi SARDESBA, CoMITLED YROM RatNrALL SraTisTics
g MotonGLo AND QUEAXDEYAN RIVERS AT CANR '
WaTmn Sovmiy Gavammre ov oF ConmaywEALTI METEONOLOGICAT, BUNKAY,

‘Total Ralnfall I'er Annuin,

B o Batntatl,
for Now Sauth Wales, Tt was always realized that ~cernsd only for the parb to tho south of the . Ao
that site ; d groater potential or  Molonglo. = One design was purchased, and three Leohyetals, Area Enclosed,| IV R BV, oo P "-,;;g;?m
the purpose than any othor. Accarding to the woro promintod, o o~ iz e e
.| Tuches, | Cublofeot, Cublo fuct, Gubio feot,
) B"""l"*“u"mm n':’clh-%' I“.'f.!;?:’i'z "“.fx’-% TAOSANN00 | 0.00L788,872 13,017,723,032
32 ebonh fochen | 150 1748 | a0esy | oo | anlone000 | iman): 2020800000
B e e | 2 1242 sioos | “7anoemni2 | 1434600508 | 2450083417
50 iy 2buohes 1 230 1eow | 1873 | e | 1077221330 | 180602708 | 2821851048
20 inchica . 49 E 2
62,623,004 | 44,046,362.044 | 70911,210486
Totals o - .- " 26,942,
. . | namazens | 2002208047 | 3548800072
Iﬁ::p:fm‘l:nf g’{“;lﬁ:{*l:: :::-l:zmmm on 6415 squure miles, in cuble 636,610,808 536,610,808 530,610,808
e 000,387 | 1,006,748,330 | 3,000,001,164
Nutel:m-nﬂ per anntim, cublo feot . .o . . 7ﬂ232g’goz i -4:603:7‘ h! 8:243:000
- Not run-off per ilem, cuble fect o .- . L0830 %
Net run-off per second, cuble feot N . . . 10ffoches o8 Inches 45 tooher
. e O oo e (o) & 83 months | 1 montha 73 months
:ﬁ::: “{14"”{\' xﬁi’;"ﬁ'f;m.{h?g roscrvolr on Queanbeyan River 8, kI 4,
’ (1,000,000,000 cublo fect)
Cublo feat. Cubie feet, Cuble feot.
to preseryo lake lovels after first 165,740,000 263,160,000 405,630,000

i ty operatin k
A B mer aont” o min] ol on wwer waraco (6-415

licw j
fles)s at Jocal rates rainfull == minjmum year, 11 inclies ;
:l\"::nr:;;\% nclies ; maximum, 36 inches
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Caranisyy or 2o1oxato AXD QUEANMEYAN TUivras, an Givey 1 Cot. Owrx's Lytran, Conararonpiro Itzd rxn
F.C. 16/240, 1. 60, DaTen Lézit Armaty 1015, ' Carcuramons anun"zu.
Catehment arca o0 . . u » . 95
Depth of annual rainfall n r‘nlnlmnm’yut " " o ! l?‘l‘::ﬁ:‘:m‘ mw ufn’c‘h:‘lu“
Uatlons. 3
Total ralnfall In minlmum yesr ' . " £ 0 I.D m, ?,‘Mo,m,l 28,04 5,023
Runeoff = 5 per cont, of (otal rainfall v | 4,000,000,000 040,000,000
nAre Galloas.
- e
vaparstion from jmpounding I di
reservo 4 500,000,000 " rservolee-1'8
Evaporstion from lakis— &} = 2,050,000,000 Takes—  4°018
7 3,450,000,000]  3,450,000,000 552,000,000 536,010,808
64413

Not run-off in minlmuin year . . . 650,000,000 88,000,000 700,000,387
Further deduction made for ** stream losres® , 4,000,000,000 140,000,000 Nil

Deflcien . . 3,450,000,000 552,000,000 Surplus *010,346,387
Water volumo tn ke aystem 20,000,000,000 ) 3,200,000,000 1,809,3902,000
Averago depth of Iake syatem " 20 feet lﬁf fect
Evaporatlon depth per annum . o " 30 inches 36 Inchies

¢ The alluallon of the lakes In immedinlo rontact with conalderalis ateas of the most effective waterahed !
caten & Yery [arge peroentage of runsff from focal storme In driest yeata Anardlngnt.lw:w?n l-:: 63{ b:‘ld‘mng'nllr; ‘u‘n'e‘n"ﬂﬁ’:

If
bis ingicated aurplus,

WATER SUPILY AVAILAULE YOR Fi1L1aNo a0 Prrsenvive Prorosen Laxe SYSTEX AT OANDERRA.

Biatistlon Purnlshed by Colonel Owen.

Remarks Bubmitted,

{a} Qlves eatchment aren abave dam site
a8 336, 150m 485 square miles, on
which an annunl minfoll of 12
Inches [n a minfmum year yields
13,600,000000  cublo  fect =
80,000,000,000 gallons

(6) Annun! raintall over wholo entchment
token A 12 fnclics.

(e} Ratlo

run-off
w2 [ per eont,
eainfall

‘The eateh aren ured in m?’ i {x that of the Molongla and Queanbeyan

Rivers and tributarien at the jinetlon of Jermbomberza Creek and Molorglo,
where an ewbankment Is proposed to earry milway and sopimto tho Eastern
Lako (R.L. L,B16) from the hasins (1.1 1,826).

Thisnreais i(lw-n by the Kew South Wales Water Supply Dopariment as 677 square
milew, which 'Is In pubstantial sgreement with the areas obtained by me from
Mer. Serlvener's map of Federal Tereltory, dated 22nd May, 1000, aud accordiygly
has been adopted.

In o report, dated 26th May, 1609, Mr, Scrivencr states that the * Combined Water.
sheds of Molongle and Qlwnnb«i'lm Rivers abovo points marked P and X would
not bo less than 460 square miles "—only 35 squaze miles less than thnt glven
by Col, Owen nn the hasis for folal umilul‘i« cufehment aren—nml as shown by the
maj, thisnrea ol il il 1ts o wholo availab) Molonglo,
Il"‘l ‘)umroon Valloy, and the Creek, Ining tho Q

ning,

This average dopth over tho wholo catchment nrea is too low, acconding Lo the
roinfal] siatintles of tho Commonwenlth Metcorologieal Burcan, which fumhhcl
estimates of the depth of ralnfall that may bo oxpeeted over different argas of

- 1ho entchment in yenrs of minhmum, averago, and maximum min,

The depth of roinfall slown {n tho accompanying table {minimum 18§ Inchos,
averago 28 {nches, maxknum 46 inches) has heen derived by computing the total
rafnfall of the whole eateliment, acconding to the figures furnished by tlie Meteoro.
logical Bureau, and dividing by Lho eateliment srea, From tho figurea so deduoced,
it appears that an estimato of I2 inches per annum is 26 per cent, bolow the average
rainfall Hkely to occur in the driest year over the wholo area,

Mr. Do Burgh, In o repord enclosed by the Drorier of Now South Wales, under date
20th May, 1000, says: "‘Fliere nro no rainfall ganges on Quoanboyan Rivor
entchment, the nearest is ot Cnylnln'n Flnt, where the mean annual rainfall of
;uvlcn yenra ending 1006 was 27 inclics, and tho lowest record in 1002 was 18°59
nches.

Tlo ﬁ'ﬁ"r“ furniched hy the Meteorological Bureau for that portfon of estehment,
}v,;:lz 8‘ ‘hlt;lmh‘l Captaln'a Finl, aro—oveenge yoor 3083 Inclies, minimum year

* nohies.

Ratio of run-off/eninfull isassumed by mo alao 08 5 per cont., as per tablos attached,
Inhcoixln{wi(lon with this propostion of run-off to rainfall, the followIng data are
submitted s

Mr. Berivener reported (26th May, 3000} *that tho annual flow of Cotter River {2
ctllml in volume 1a n minfall of 5.6 [nches over the whole aren of ite entchment.
‘The run-off from cither the Q1 or tho Molongle h would bo
less than ihnt of tho Colter, bub might reasonably bo taken ab § of that

uantity s 37 inches over tho whole watershed.”

Ansuming that the ran.off {n n f‘enr f minimum rainfall woro aa low as half that

n o year of sversgo rainfall {although the meteorological recorda show it, in most
casen recorded over the wholo Lerritory, to Lo from i to vh, and § iv &
commonly accepted proportion), tho avemgo run.off over the whole entchmont

atea would bo 1485/1846 w 11 per cont. for a wainfall of 16} Inches, and 1+
= 16 por ok for & talnfall of 12 inchen ngainet § por AN e, LS/

Warss SorrLy AvatLasty rou Pisiva ang Preseaving Peoroseo Laxe Sveres ot OaxpEsxa—continued,
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Hatlitie Faralhed by Colonel Owen,

Restarke fubmlised,

{(d) Evaporation 3 fect per annum on a
water surfuco of 7 siqunro miles =
3,460,000,000 gatlonam 5,000,000
oublo feot,

(e} Siream  Losses,~Thore are stream

lowses above sl below tho pro.

acdd Inke pites. Tho gangings at

ho Queanbeyan (1 where) when

correlated with thoss of the Mo.

longlo (near Yarrolumla dairy),

diwclosed a 20 per cent. falling off

when the latter {s flowing al
16,000,000 gatona per diem,

{f} States that there should bo an annual
average flow of 4,000,000,0600 gi-
lons from tho dame, Queanbeyan
and Molonglo Rivers {ireenpeetive
of oyapomtion), at the junetion of
Molonglo and Murmmbidgee, na
compensating water,

(Thisopinion hnasince in evidence been
admiited to bo purely nebitrary.)

Mr. o l!uu} , 0f Now Sonth Wales, in roparting on the water -nl;ply of the Federw)
Capltal, gives the following eatimate of the low of the Melongls and Queanbeyan

Rivera aldo by Mr, Pridham -

* Asuining the minfisum arnnd rainfall on tho higher catchment of the Quean.
boyan ab 20 Inchew, and the euneoff at 10 per cent, (- 2 Iiches & year), or half
that taken for (he mtecper and highee Cotter catchment, about UB60000,
‘.plllunl wonld Do dischiarged In o very dry year st proposcd dsim *site X (sbout

lf way Intween Juncibm of Jorea Corek and Qm-nnln?‘nn townehip) "
80,000,000 gillone s B550,000,000 eyblo fret, In other words, this officor
estimated that the catrhiment nren of the Queanbeyun Ttiver alone at the point X
would yleld 1,676,000000 cuble feet in ory ?'enr. ngsint L20T000,000 culifo
feet which I tinve arsived st for the whele of both ?Inlunglu i) Queanbeyan
Rivera down to Canlwerra Jtael, by taking the proportion of run.off as 6 peecent.,

From these figoren we may conclude that the proportion of run-off adopted, viz,
& per cent., I, {0 any the least, n conservalive one,

In th conditlons fasued] Dy the Depastment for gullanco In the preparation of
compotitive dexgun for the Capltal, It wia stated

e eatchment aren of Molongle and [te telbutaries may be taken an 700 sunre
mlles, over which the a [ ralnfall s approximately 23 inclies, wl the annual
ovnpumation from extensive arcas of waler may be nssumid to be 40 Inchew”

» Ttegulating welrs st least 14 wilew sbove the city site will e comstricted on the
)hﬁuugbn and Queanboyan Rivers to contrad fond waterr, to equallzo the flow
of tho river, and to mnintaln o constant lovel behind any weir within or near
the elty site.

“Te mny be assumied that o ow, if not less than 20 eubic feed b wecond could  be
mnintalned at the ulte during siccersivo years of minfmum roinfall*

In connexlon with the conditiuns, T mny point out that my estimato of the run-oft
from tho eatchinent area i brieat yenr I8 94 enble feed s second, acconding to
meteosulogieal records, ntud that o rafudal} of 23 fnches In an avernge year corres
ponds with 16§ fnches i o minhnum year, according to methods of estimatfon
usuully employed.

poration of 3 feet yer annum on 6415 squara miiles = 596,619,000 cuble feet,
only datu supplied to me anfo tho ente of evaporntlon thet may be expeeted from
o oheet of water ab the Federl Capltul show that the gross evaporation on the
sueluce of Lako George nmounts to 26°18 fnches per amum 3 while, oo shown
above, 36 Inches haw been allowed by Col. Owen snd by mo,

Th Tossck of rainfall frem the catelment, that u the difference betwern the tota
rainfall und the mmount ditcharged in o given time ab any particular point (s
provided fur by (e assumption tnnde, Vi thit aly B per cent, of the total
rainfall 1s elisclinrgod ot that poitt, the remaining 43 per cent. allowed na
“lomnt Moreover, U effective sending of thie fieal outhet damn with bed rock
mny be expecied mather to fticreanc the pereentuge of weasurnblo and effective
rutiend! nhovo (his5 per cont., by ellminating sources of lows vther than evaporation.

The falling off of 20 per cent, Letween two polnts on the river, as referred to by
Colonel Uwen, affords no busis on which any finu} concluvion n to probablo net
dischosge coulit bo based,

aving consulted with the officers of the Water Dupartment of Now South Wales,
T eau say that there f o obligation on the Federal 1o keep such &
volume constantly supplied to the Murnmbidgec.

Assuming for » monient (int such an obligation existed, o proportion of this quantity
(probubily oto-fourtly) weuld be supplied by the catelnent ares of th )'lul\mglb
River below the like system,  Tho anount of compensating water (if m?' wore
zequired) derivablo (rom this source hia heen ignored, and the entiee contrilmtion
of 4,000000,000 rallons ling heens claswod as o ** streaw lose* and plieed agalnet
& net discharge o‘i 550,000,000 gallons, thua converting his own caleulated surplus
snpply of 650,000,000 gallons into a doliclt of 3,450,000,000 gallons, au shuwn on
ottached table

My cstimate of the timo thut it would tako to fill  over, Tl of tho whole ealchinents at the same

the impounding vesorvoir an
Inkes includes the castorn lnke.
& por cent, as the allownuce for

d the ornamental rale of vainfall would give a aupply te

T havo taken that reservoir of 380,303,000 cubic feol per an-
tha runeoff, but  num in the driest year. Dedueting that from the-

tho water that falls on the Inkes—an aren of six  evaporation losses would give u net reduction by

and  four-tenths, square miles—contributes its
total, as 100 per cent. of it will bo conserved.

evaporation of 156,216,000 eubic feet por yoar
Thnt conll continue for threo yours and a half,
which vught to bo quite amplo to earry us through

1668, To Mr. Finlayson—Nincty-fivo per cent.
is 1 vory liberal catintuto for loss by sonkuge and
ovaporation.

167, o Mr. Gregory—Tho eatehment of the
Queanboyan impounding weir is 335 square miles,
or about half the total watershed contributing to
tho Inkes. The average rainfull on tho water-
shed of the Queanbayan is considernbly nbove the
averngo on tho lower reaches. Taking, how-

a more prolonged drought than we hiavo auy ro-
cord of, withunt muking any allowance for the
other sources I havo indieated a8 contributing an
extra supply to the lakes, I am working now on
designs for bridges, weirs, dums, earthworks, and
revetments, most of which are mnearly finished,
When these are done, T will supply an estimato of
the cost of the lakes. Trom the first T havo been
treating the lakes schemo, including tho castorn
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lako, as o whole. To omit the castern Inke mosns
a modifieation of muny other thiugs and chang.
ing tho city l»lan. and omission of sny of theso
chunges would hardly nfford o fair comiparison.

158, T'o the Cuuirman.—1 can supply an estimnte
of the cost of thy other Jukes if the Government
decido to Jeavo the enstorn lako for future cons
etrnction. I will includo tho cost of railway
crossings and traflic bridges.

169, 7o Mr, Fenton—To carry ont tho full
lako system, including the castorn luko, I should
gny it wos entirely unnecessury to dam both the
Molonglo and Queanbeynn Rivers abovo tho lakes.
I recommend the Quennbeyun scheme, and not the
Molonglo, Mr. de Burgh thought it would be a
safo achemo without impounding both rivers,

160, T'o Mr. Sampson~It would not be prac-
ticable to bring the castern lnke down 1he Eame
level as the others, Twenty feet is the most prac-
tieable difference, ‘The land lies too high. In
my original plan tho enstern luko wos on the
higher Jevel,

181. Lo My, Finlayson.—T have in my, oftico o
map showing the auount of exeavation wanted in
forming the bnsing, und the spots where banking
will be required. :

162, T'o Mr, Gregary—The statisties iu rogard
1o the loss by evaporation nnd sccpge at Lako
George were for & period of 40 yemrs, 1 did
not take Mr, ITunt’s ealeulation of ‘26 inches for
that Inke without going to him and eatechising
lim for some time, and then T wns satisfied, The
question of silting does not worry me. It will
take n long time to precipi iab

conio from abovo the dams. Bomo of the Liggest
mistakes over hydraulic schenics have been caused
through putting ou roso-colourcd spectacles in
estimating the raiufall. The motcorological dats
for this region aro of littlo use; we must take
the worst possible rainfall for large numbers of
years, 1 havo bosed my 12-inches estimato moro
on genoral knowledgo of what wo may expect in
Now South Walea away back from tho coastal
regions, and T would uot allow more than 12
inches, notwithstanding any dats that may be
quoled  from jsolated “stations in the Federal
Territory. Mr, Griffin thinks § per cent. in low
for tho run-off. When I gave 5 per cent. ¥ con-
sidered ita high figuro. Nanety-five per cent. scems
a very great waste, but any comparison between a
rainy and a dry scason is hopeless, In a wel season
you may get a run-off of 30 per cent., but in o dry
senson u great deal of tho rain nover reaches the
strenm, It is only the thunderstorm that counts,
tnd the run-off is not in dircet proportion to the
soinfall, In the Avoen River, Victoria, the run-

offl wns .4 per cent, In the Loddon River, .

with a 16-inch rainfall, it was 2,3 per cent, an

the catchment aron of the Lodden is 1,690 equare
miles.  The figurea for tho Cmupaspoe for 1002
wero 2 per cent, run-off, 10-inch rainfall,
and 1,300 square miles catchment, That is the
sort of year wo have to Jook to. Tho average is
worthiless, the nuximum rainfall is worthless, and
we must take the minimum ns our guide, In this
case, I havo taken a percentage which I would bo
vory ofrnid to say that wo will always altain in
theso regions. 1 am afraid Mr, Griflin has mis-
undorslood my evidence regnrding compeneating
waters,  Ile huy put the question to tho Com-
mittee ns though wo had to componsate the flow

id; That is 1

) an
amount, and we can meet the diﬂicully‘;vheu wo
sve it th ing by taking to provent
the silt coming down. There would always be a
ﬁ?d velocity of water in flood time through the
nkes, *

103, To Senator Keating—We will havo to
tako the water out of e lakes as fast as it comes
in.  Ordinily, all the silt will be deposited in
the uppor Inke, but with floods there will bo ajlt
passing through.  There is always a certnin
amount of deposition of silt during a flood, and
that_amonnts to large (l\mmitius in n long period,
but it is not o practical consideration hero. The
differenco in our conditions is not so great as to
muke what is practicablo overywhero elso imprac-
tiablo here, and wo have & very large aren over
which to doposit the silt.

164 To Senator Story —The siltago below the
Queanboyan reservoir, oxeopt under unusual con-
ditious, would Lo slight Geologieally speaking,
the lower Iakes would silt np in timo, but it is nol
very oxpensivo to fake silt oul oven if it las to
bo dredged out. We will climinate most of the
mud brought mto the system except by very ocea-
sional floods,

Perey Thotaas Owen, Director-General of Works,
Department of Home Affairs, recalled, and
further examined,

165. To the Chairman.—~1I took the catchment
area above the impounding dams after very care-
ful cunsideration. ~The catchmont areas that dis
charge into the Molonglo ani Queanbayan below
thee dams are m‘gligiﬁo in very dry years The
compensating water for the ornamental lakes must

of the Murr 1y ridicu-
lous. I never intended to convey nny such thing.
Onco you conserve water in a dam’ you will bo
constrained to pass wator down tho river for the
euke of the peoplo liviug below the dum. I, thore-
foro, arbitrarily agsume a cortain nmount as com-
penenting water.  You cannot snfoly cstimato the
run-off at more than & per eent. Mr. Griffin
takes tho run-off loss as covering tho river loss,
but there must b river loss, which adds consider-
ably to the run-off loss, Ono sourco of river loss
which wo have not been ablo to investigate is the
loss thut may occur through distributing water
to_aurrounding arons of country by subsoil dis-
tribution, I havo nllowed nothing for that loss,
slthough it must occur to o certain oxtent,
if wo fll the upper lake to the 1,846
foot lovel, Tho shafts we lave sunk have
disclosed strata of coarse grit which Lold
water, und may fend to disiributo it. AMr.
Griffin also said with regard to componsating
waters on tho lowor regions that the aroas below
tho dum would contribute 25 per cont., but wo
know that, notwithstanding the sonrees of supply
from above, the Molonglo in bad yoars is dry, and
those are the very years in which you want com-
pensating water. Instend of getting 25 por cont,
of compeusating flow helow the dams, you will
get nothing. A rogards silt, Mr. Grifin snid the
capacity of all the lakes wns 1,809,000,000- cubie
feet. With a flood of 1,000,000 cubic fect por
winute, which is a moderate flood discharge, the
water in the lokes would be changed in 24 hours.
Thuat means 24 hours' deposition -of silt, which
would be eonsiderable. Whero you got wide areas
the veloeity, which is the great factor in this
question, becomes low. He does not apprehend
any trouble with silt, but T appreliend a consider-

81

able annual expenso na times goes on in kev, fug
tho lako to its proper depth, ~The whole of the
Molonglo plains in front of Duntroon have been
doposited by that very process,

166, To Mr, Fenton.—It will tako with excep-
tional ralufall clght months, and with averago
rainfall thirtcen months, to fill tho Inkes, It Is
not only the hig floed that will bo the source of
dsuger” with will. A moderato freshel aftor
n dry spell brings down a tremondous smount
in this miver, " I saw a now doposit of
6 imches of mud in a fittle backwater of
40 feet or 60 feet, Wo mado & dum near the
powerhouss, and I am olrendy considering how
wo are going to got tho silt out of it, notwith-
standing it e subject to the scour of the stream.
I do not say that the troublo from tho silt will be
insuporable, but it will cost moncy, I do mot
think Mr. de Burgh has actun) gaugings of these
rivors, as I believe thero is not any gauge in
tho distriet, except the one wo put up.~ Gaugings,
to bo any good, must extend over 30 o 40 years,
and all tho information wo have nvailsble jy that
obtained from tho last two or threo yenrs of gnug-
ing. T do not want the Commitico to think that
I invo {ailed to supply Mr. Griflin with any in-
formation I could possibly mako avalaible,

107, Z'o Senalor Keating.—Tho gaugo was put
in tho Cotfor in 101, Tho Btate Govorament
woro gauging before that, but they had not a
noteh,  We nlso havo a gauge in (he Molonglo,
just abovo Yarrolumla, and have had another on
tho Queanboyan for nbout three years, The Cot-
ter entchment aren is totally different from this,
It is iden] for conservation, but tho Queanboyan
and Molonglo are the roverse.

168, o the Chairman.—It wonld bo risky to
make provision at prezent for the eastern fnke.
Mr, do Burgh said the Queanboyan supply would
be a closo have, and, with tlio Molonglo, would ho
sufficiont; but tho Molonglo has a very small
catchment ares, and a very poor impounding
basin,  You will not get much from the Molonglo.
The Queanbeyan is the aain soureo of supply for
tho lakes, with tho biggest and best entchmont
area, and tho best impounding basin. No one
with a knowledgo of evaporation in Australin will
givo less than 36 inches as the loss by evaporation.
Mr. Hunt told the Board tho loss nt Lake Georga
was 26 inches, but, in my opinion, tho records
thore woro not sufficient to give tho true result in
that regard.

169, To Mr, Gregory.—Tho run-off figures for
tho Campaspe and Loddon were, I tako it, for the
uppor arens, right up to tho source—areas of high
rainfall, from 50 o 20 inches, and nearcst the
Dividing Range. Thero is cortain to he an
amount of seepage through the beds of grit dis-
closed by onur shafts, and not until the lovels in
the lakes eumo down would we got back any of the
water. Mr. de Burgl, ns an engincor, would have
thorough knowledge of water conservation pro-
positions of this kind, Even, however, if le said
that with water stornge on both the Molouglo and
Quonnbeyan there would bo enough water for all
tho proposed lakes, I have lately lind contour sur-
voys made of tho busins, which wore not mads
before, nnd we find such difforent propositions for
the basins that tho Molonglo eatehment aren will
not bo very satisfactory. Ono extends over a
largo area with a dopth of 15 to 20 fect, and the
other i & small basin. The evaporation for 15
or 20 feot will consume a large quantity of water.
A deop basin s wanted as a conservation basin.

L am ofraid we will not get that enslly on the
Molanglo, althengh we will havo it on the Quean.
beynn, 1 will not suy 1 approve of one weir for
the Molungle and tho western luko ayatewn, but on
the Board ] gove woy on jt. L was afruid. thot
wo would not have enough water, but 1 hinve put
my siguatnre to n seheme which would admit the
forming of the lower lnkes, I am satisfled now
that there will o suflicient water for tho lowor
lukes, The silt difienlty will oceur whetlior wo
hove the eastern Inko or not.  With heavy floods
tho castern Juke wonld intercopt n certnin amount;
with jntermediate or small floods it would Lold
enough volume to practienlly precipitato tho lot,
Without the upper luko, wo must have silt difi-
culties in the lower. ‘Clio only way to got over
these ja by ‘pumping and distributing. ~ About
two-thirds of tho area of tho cireulnr busin
varies in depth from 10 feet to nothing, shoaling
nwny towards the banks, and necessitating oxeava.
tion to make n suitable lake. X would pump this
sinfl out if there was uno cnstern loko, and re-
eluis tho aren of land lying Lolow the 1,625-ft.
lovel to the enst of tho proposed bank, As an
engineering work, tho proposed boulovards around
the geometrical lnkes avo 1,000 feot out, Tho
conventional design, as shown on Mr. Griffin’s
plan, will bring the boulevard walls in places
netunlly across the present river bed, ~ Tho
Molonglo originally flowed west, and was diverted
south and east Ly limestono beds. Mr. Grifiin's
arbitrary plan will cut across the natural flow,
making unnntural, ugly projections at two anglos,
where the enrved side of the segmontal basin joina
the two circular bnsins, in nn endeavour to got
what I may call an ‘ aeroplano’’ viow. Theso
should ho eut away, and the water allowed to run
in what shenld be its natural channels. I can-
not understund Mr, Griffin's plan to take the river
nway from its presont course, IIo now tells me
that tho plan is 100 feet ont, but that docs not
necount by a long wuy for the variation, and I
do not np]]rm\'o of tho hugo banks which his pro-
posal would throw out ucross the proper course
of the water. Tho nnfural surfaco ot Scott’s
Crossing is 15 fect below the future water level,
This conventional treatment flies in tho faco of
ull idens of cconomy, and thero hns been appa~
rently no thought given to making the design aub-
servient to the topography of the country. At one
point whero we will have 20 feot of depth, wo may
have n sluica of water of 1,000,000 cublo feot a
minnto coming round, which is absoluto madness
to think of.  Whils still allowing the vust of M.
Griffin's design to stand, the wall could be brought
npproxinmtel{ alongside iho present courso of
the river, nlthough it would not give the effect of
two cireular Iukes joined by a segment. On the
western cirenlar lnke the wall is going to bo built,
according to the plan, 600 feet inside the foo

lovol! 1€ what I have deseribed is tho outeomo
of town planuing, then town planning has run
riot. My Department hins given an cstimate of
the cost of exeavating and forming banks, and I
will take the responsibility of it. MMr. IIill is pre-
pared, without having the benefit of Mr, Griffin’s
plan, and merely following the schome shown on
the map, to estimate the cost of the waler work,
following all the formnl faces, but not includin,

the cost of proteeting tho water fronts, many o

which will be exposed to heavy wave action. Ono
part in particular will melt away like soap unless
protected, so that something must bo added to
Mr. Hill’s estimate.
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Jobn Sulmgn, FRLB.A, Consulting Architect,

und President of the Town Planning Aesocine
tion of New South Wales, sworn and examined

170, To the Chairman.—I have retired from
geucral practive as an archilcet.  During my pro-
fessional carcor I huve dealt nlio with engincer-
ing matters, [ have always taken o keen interest
in town plunning, and initiated the movement in
Australin, 1 have seen Mr, Grifin’s plan, and
huve visited the Federnl Territory, St a meeting
of tho Ausirnlion Aesocintion for the Advance-
ment of Scienve, in Melbourne, in 1800, I read a
puper on the Juging out of towns, which was
widely discussed.” My view is that in a now coun-
try the plunning of cities Lns an jmportant boar-
ing on the socinl, morn), and physical welfaro of
tho population. In 1000 L examined the wholo
aren from Yass 1o Quennbeyan, aud pitched upon
it part of the present site lying 10 the north of
tho Molouglo ns the best. I published the reault
of my rerearches in n keries of articles in tho
Syduey Dudy Teleyraph, und ofterwards pub-
lished them jn panphlet form, I produce a copi)'.
I have since dune everything in my power to help
forward tho planuing of the eity, and wroto o
paper fur the Town Llanuing Conferenco in Lon-
don on the proposed Cupitnl, giving my genoral
idens, and stating that T would not bo # compe-
titor, but that T would give any assistance possible
in the way of loeal infurmation to foreign com-
petmtors,  The derire of the New South Wales
FTown Planuing Amocintion is to sce that Aus-
tralin gets the best possible city for Ler Capital
thut medern seience ean provide,  Artificial Inkos
should undoubiedly be created to benutify the
aty, the clmato being furly dry. — They will

he not only a sourco of beauty, but inﬂ'cnse the”
e !

pussibiisties of g it ly  tree
growth, wlicl is bhadly needed, owing to the
cutling wimls to whieh the sonthern side of the
ety will be eapused, Theelake echeme s, how-
evas, vondinoned by the amonnt of water supply,
whuch deponds on the average rainfoll and ‘tho
run-off of the catchuent. Not knowing anything
abont the rainfall, T eannot sny  whethor A,
Grifiin's luke proposal is too large.

171, To Mr, Laind Smith~The construction of
the castern laho would dupend on (he water
supply.  Iu nolry scason, evaporation will Jower
the Jeved if the wiea is too big, aud lenve mnd
banks. If it is proved that sufficiont water is
available, T woulil fuvour the Jargest Juke aren ob-
tainable, I the viser brings down a Jarge amount
of silt, there might e danger of the lnkes nihin!.',
ape There eunmot be bank erosion if (he water is
Leget ot dend Teael, Ti thote ds-wave netion its
elfeer on the Tha will depend on the scil. Plenty
of material is available to reinforee the bauks if
rs.  The question of providing sufficiont
by-wash or cluices to prevent flooding is an engi-
neering problen, Imt e ligger the area of lake
e greater the space for tho frwl water to spread
iteelf over.
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172, To Mr, Finlayson~Tho only limits I
would placo on the arcn of artificial wator would
bo $o sco thut the Inkes did not gat in tho way of
tho expansion of tho city, and tho avaitability of
water supply to keep them full.  Tho fact that
Larliament Houso i to ho on tho south sido of tho
river would not euuse unronsonablo divislon of
the city if there nro suflicient means of commu-
nication neross tho Inkes by dams or bridges. I
welected the northern eite from a purely practical
stand-point,  Thoe prevailing winde are south-
west, und in the winter, when Parlinment mostly
sits, they are very keen. It would, thereforo, bo
wise o place tho eity under the leo of Black Moun-
tain. k’nu have also & moro Jovel sito there on
which it would be Jess costly to build. I fully
recognise tho advantuges of the southern sido for
victuresquencss and for making g fino city, Int it
18 open to the winds.  Mr. Griflin agrees with mo
{o u certain extent on that point, but Lelicres Lo
ran countoract iheir eflects by sufficient treo
planting.  If that can Lo done, T rt‘ui(a admit
that, from the wsthotic stand-point, the 1
site is the Dest, beeause, on the genoral aren, the
wosition selected for the Capitol and Parliament

Touse ¢annot bo Leaten. My original idea was
that these structures should he on an easy rising
grade under Bleck Mountain, This would not bo
nearly so effective, but from n pruetical common-
genso point of view it was more sheltered and
chenpor.  With good means of communication I
antieipate no dificulty through the lakes being in
the contre of the city. Most othor cities have
grown. They have a linbit of growing on both
wides of n strenm or sheet of water, provided that
it is not foo large, This city s going to
planned.  If one side has speeinl advantnges the
vity may grow more on one side than on the other.
T have travelled n great deal, but nearly all the
cities T can recall af the moment are more or loss
on loth sides of natural waters, Tho lakes run-
ning through the centro of tho city will bo n valu-
nblo asset from the point of view of benuty and
pleasure,  To deeide whether the Inkes should bo
formul in design or follow the natural contours,
one would need to go 1o the sito and follow the
contours carefully, T am inclined to think at this
moment that if 1t is desired to make tho city the
fine city that Australinns intend that it shall be,
regulur lines for the contrn] Inke, at any rate, will
give grenter dignity; but T quite agree with tho
plan fo follow the natural contoura for tho lowest
and highest Inkes, The genoral offect of having
one Inke at oanch end following the natural con-
tours, with one or possibly two or threo of formal
design in hetween, would bo pleasing rathor than
otherwise,

178, o Mr, Sampson.—T contemplato the lakes
being in the centro of the eity with n population
ot both sides, rather than on one side of the city.
There will probably be o residentinl suburb to the
north as well as {0 the south, T think it will be
possible te confine the commerco of the city to the
north, as planned by Mr, Grifin,  Tho scienco of
modern town planning is lo divide a city into cou-
stituent parts.  Tn this case the Government will
aeenpy one section, trade another, and manufac-
tures should nadoubtedly have a zection to them-
selves. T see little reason to doubt that the city
can be developed generally on the lines shown on
the plan,_ T would control that matter by Ordi-
nnnee.  If vesidents are given an absolutely free
Tind, there is o possibility of developing two-sides
in competition with one anothor; but I take it that
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in_planning a city of this kind its dovelopment
will bo regnlated, © 1 would ngree 1o the commer-
cial centre being on the north, and the parliamen-
tary and residentin] centres on the mulb, with the
condition that I think reridentin] auburby will de-
velop on tho north nlso.  ‘T'lic lakes will furnish
a desirable soparation of two distinet aetivitics,
1 understaud that the factory area is to bo to tho
north, nlong tho railway line, That ja a_suitable
position, and the ground is fairly lovel. It would
0 u pity to restriet your water scheme to the
existing ‘chanmel of tho Molonglo by Luilding
levee banks, even if it wna widened a little, if you
havoe suflicient water to form lukes, Tho question
of having an aren of park land between thoe boule-
vards and the water is one that must Le settled
on tho spot,

174, To Scnalor Lynch, If the water ean bo
impounded §n the Lilly at not too great an exponse
it would be n good thing, heeause of the varintion
of the seasons, \n impounding reservoir would
Lelp to keep the Inkes at n permanent Jovel.  The
only question s whether it is worth the cost. It
would ba n wiso preeaution to store water in the
hills, 50 ns 10 inereaso tho lnke aren, if it is not
too costly.  With suitable material an ecarthen
dam could e constructed 1o lold back the water
in the upper luke at a level 20 feet higher than
the Jower Inkes, if it is decided not to consiruet a
big embankment to carry the railway neross.
Twenly feet is not n very great head of wator.
No doubt a conercta core in the centra would make
the dum wator-tight, but it would also mean
money. It should le ensily possible to build a
dividing dam without a concrete core to hold hnek
that hend of water. A puddled elny core would
do, TIf there was any doubt abont the suficiency
of the water supply, [ would iry to tnke the upper
and civenlnr Takes on the ono level, toking tho
railwny ncross on a vinduct. The conditions are
water and monoy,

178, 7o Mr. Ferlon.—To decide whether an
earthen dam, with n puddled clay core, would bo
sufficient_to holl back a Juko whose area would
be preetieally half thai of the wholo proposed
lake system, it would be nocessary to go into the
uostion of mnterial, the thicknoss of tho dam, the
batter, and whether it would bo neeessary, owing
to the provailing winds, fo fnce the inner side of
tho dam.  That clags of embankmoent would have
to bo mado mueh wider than one with a conereto
core. A lake sysiem running through the centro
of the ity will not have a tendeney to divide tho
city ngninst itself, beeauso no less than four means
of commnnication are shown on the plan. Broadly
and generally, I would, having located the busis
ness contro in ono spot, prevent other parts of the
city having business places, but there are oxcop-
tions to every rule. 1t might be necessary to pro-
vide the people in southern or south-oastern
suburbs with retail trading facilities, but most
town planners agree {hat it is wiso to confine the
business of the eity as much as possible to ono
centre.  We all know how upsetting it i3 to a
residentinl suburb to have isolnated businoss places
sot up in it. It frequently spoils an excellent re-
sidentinl aren, and destroys the value of property.
In this city, with governmental control, it should
bo easily possible to indieate where peoplo ean
establish_shops.  The matter ought to be regu-
Inted. The application of the lensehold prineiple
will give the governing authorities full control.
X favour government by a Commission of three, as
in Washington, whero the system has produced

¥.9843—5

excellent results, If you have three of tho moat
capable men in tho community thoy ehould be
oble to run tho city and Territory to pay for it
self, My suggestion would exclude municipal
governuent.  In this instanco, govermment by
Connnission shoull bo given o gooﬁ trinl, even to
the estent of applieation to the full 1,000 square
miles of territory.  Ovor 300 citics in the United
Btates have found govermmnent by Commission

ful in substitslion for icipul govern-

ment,

176. ¥'s Nenalor Stery,  On the whale, it wonld
e dusitulde to snake the centent luke aslifieial i
forw in cmnesion wih the lay out of the govern:
mental contre, anl if the enst is not too great it
might alsu be advisable to gise the two flanking
lukes n geometrieal form. It is simply a matter
of cost, especially if, au yon inform e, the boule-

.

sand f"dh oy wenlil Lasin and the western
vivenlnr basin crussen the eaisting riscr bed in
ton placs in cach cas.  No donbt the cost, if

that is s, soull be cunsidernble, 1t is advisablo
to Lave tla tral basin regular in form; the
sleagr of the wthat a0 cald Le conalitioned by the
eost,  The dnocasel oty wonlil justify the
exponse in the ensc of the contral lake, which
wonld lolp to make the whole of the centro of the
city of wndered aschinetural form. I look on
it contral or scgmental lake as a fine part of
the whole scheme,

131 To Senal o Keabing, -When visiting the
place as leader of une of the exenrsions for selen-
tistx of the British Associntion last year, I did
ot caaming the locality in detail in relation to
the projusal to put the Jokes there. T would pro-
fer, if pussible, 1o seo the upper Jnko constructod
a8 plunned at the A6 ft. Jesel rather than to
cut it aut and ennalize the strom o the cast. Tt
would be a great advantage o the city to havo o
Inke there, beenuee a canalized channel above tho
city would hardly Lo beautiful, On genernl prin-
ciples, T know nothing ngainst Mr. Griffin’s pro-
posal to pass the water from the 1,845-ft, lake to
the 1,825 {t. lnke by mcans of u series of syphons.
Witlr o sufficient enrrent the lnke water would not
stagnato. L know of no city where anything like
so lorge an artificial lake aren hns been created,
Luke George is very shallow, und has dried up in
dry seasons.  The ariificinl Inkes in Tondon Lave
0 very limited supply of water, but T have nover
henrd of them heeoming stagnant.

178, To Mr. Sampson.—T would prefor that tho
enstorn luhe, if furmed, should folluw the natural
contaurs, o o contragt lo the others,  Ontside tho
ity the natural forn s the best, T it was pos-
sible to make an castern lake at the 1,826-ft, lovol,
1 would rather havo {hat than none at all there,

190. T'o Wr, Laird Smith.- As the lnkes will
conciderably enhanee the bemuty of the city, the
Commiltee would be justified ‘in recommending
the expenditare of n fnirly largo sum on their
construction.

Franeis Bruest Stows, Architeet and Engineer,
Haonorary Treasurer of New South Wales Town
Plinning Assaciation, sworn and examined.

1¢0, To the Chairman.—Our associntion do-
puted Mr. Sulman and mysclf to como boforo the
Committee in our private capneity, and the
opinions we givo aro purely personal. I am fomi-
Har with the city part of the Torritory, From
my personal knowledge of the country I am
afraid it will not hold swater. Tts brokon nature
mukes mo fear some difficulty in proventing a
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canals, I eannot say, without tho scctions, Park dicts and valvey sro used to tako tho
whether to raiso the westorn Jako snother 10 feot ordinary flow, but tho wholo of the causoway itself
would mean covering a larger ares, Naturally, forms a'spill-way; the hnnd-rails aro mndo {5 drop
that might bo the offect. 1 wonld by against 3t ond fitto g cover, and U;o.ﬂood waler flows over
if it bad that offect, byt 5t £)ling and custing aro o cansoway, blocking traflio for the Limo bosny
done nt the edges of tho lake it ma not involra 1 wonld not dopend on valves and syphons unless
A much lorgor aren, A regards 3’},_ Sulman's thoy ean bo pul in in suflicient nnber and ox
ides of Jimiting tho luke ares only by the amount tent to deal with the flved water, olherwiso there

" y y wobdd bo & calamity.  Sumeo country rivers loso
of wator avallablo, you can hava (oo much of & themselyes uullbrgr{nm] through (o clearing

€ 184, '&'-Lg ')[,- Sampon, away of undorgrowth and thnber causing silling

—Thoro is no justifien- ot lermns vols for miles
tion for geomotrieal lines oven in forming tho ﬂ’t‘;mﬁf';’,‘,;a';‘,’,t,' a’,‘,’; :;’,f{'::m' travels for m

Inkes lging in the contro of tho city. To allow
the water to follow tho natural confour would not 186, To Senglor Story.—~Thoro is sure to bo
neceasurily considerably fucrenso the wator 8paco  yoy0 diflieulty from silting.  Most of the silt

tween the eivie contro and the parlin S conld Do j pied by a halanving lako to bo con-
gentrs, Judging by tho contour lnos, it would structed furthior oant-~local silting Is not very im-
bo moro [ikely to lessen tho aren of water, Tho rLant.  Tho flood waters of most of our rvers
conventional form docs not give coonomy in wator bring down 4 great quantity of silt, whick can ba
gpace.  Burrenjuck might, but I do wot think intercopted. 1 knaw the Torrens Lake, Ade-
Lake George would give roliable data regarding Juide, silty gy and when I was there receutly tho
possible ""ﬂl]"“"ﬁm and scopngo at Canbersa, yutop was tuttelt louded with foreign mattor, 1f

oringa would help to show the 01']”:5 charactor designer of that Inke elnims that tho fuod-
of the country, but thess would not veays show  gutes under thie woir would provido a scour, and
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furge amount of wepuge, I examined tho coun- 182, T'o Senator Lyneh.—=Tt was x070 about thy
try us an engineor without going below tho sur- city orea that 1 obsorved the country with rogard
ace, L took purticular notieo of tho Satsand tho  1o'the risk of scopago, I did not got down as
ridges, und 1 would not think it possiblo o im- far ns Yarrolumla, where i Is proposed to make
pound seater thero without p grout dool of wast-  tho dum,  What § am thinking of mostly in that
uge. Thut upplies to tho wholo ares o which it is  regard is tho iropoml to_keep tho castorn Inko
intended to yopound water, T favour tho con- 20 feet ubova the other. My opinion is that tho
struction of Inkes g3 np adjunct to a city and for countey adjacent to tho pro{:nxcd ewmbankment at
its beavtifiention, bt it ja quito & mistake to have  that spot would not rotuin tho water, a good doal
geometrical Jines on the aks sides, Thoro is  of which would got uwy by scepago through the
nothing mora distasteful or uumsthotic,  Tho city srea.  Even at arrolumla, I would pre.
natural contaurs should bo followed, purticularly sume that thero may bo a diffeulty through
e the segmeutul lnko, Pha road could atill fol- Sfiasures in the racks, a8 the whole country is very
low the uatural contour, I hayo sceu the arti- much broken. My fears in rogard fo” wasig,
ficial lakos i London, and Washington, Now apply 1o the lakes generally, but more partivularly
York, and other hig Amorican eftics, U'Lg swno  tu the proposnl to huvo tho eastern loke 20 fot
objection applics to tho Botanieal Gardens at highor than the other. Tt does B0t follow that
Furm Cove, Sydney. A good deal of ficir beauty tho wastage would follow the channcl of the
wis destroyed when tho rotainin will was built  Molonglo, bueause radinting from the city area
around tho foreshore,  Moat, of tho othier citics of  there aro depressions, There may bo a possibility
tho world breserve the natural contour, I somp  of the water vuniug away duo north through the
cases tho lakes ar formed irrogularly, Tho yoad flyts, Tho wholo city is planned on too libaral &
can To carried near the water's cdgo, or gnrdens  sealp 3o far a8 broa 1s concerned, so any increaso

cn b construeted Detween the rond and the of the Juke surfaco shown would be objeetiounblo, fissures,  Tho Government have hit upon A fissure H 3 silt, ho was

water, The schemo can bo artistienlly treated by Asitis now, to go from the Capito] to tho civic in the rock under the harbor jn Bydnp;', in spite ‘I«’::-‘;t;ﬁ;‘lﬁynﬁﬁp liehcl;u!l:gtix{r?cl:)rr‘xj:;l‘nr:ll({ve]‘;y“lxrg:\l
u laudseapo gardener, At Washington most of contro moans s journey of 2 miles, When you get to of their boring, and it is costing them a fow thoy- aren deposition of silt must go on. The flood.
the frontages are loft in ‘heir natural stato, witk  the roadway hear the Capitol you still haye o sauds 1o overcome the difficullies crated, Al ntes “»([,"[d have only o local effect It is ad.
ﬁ'rnun slopes numning dows {0 the water,  In Lon. quarter of g mils to travel to reach t, Ono objte- I can say is that there is o risk of loss gisablo, 50 far a tlio fower wair is concerned, to
s A A S et g S S B G L e
form, ’l‘o'fol)ow the natura) cantéur would save  ¢ity. Whero tho trams do 1ot s0rve you require a the aﬁ!y ity I know of whou; dovelopment hag fﬁc“..;,l;:e;‘}: 0°:,‘,.a l{im).;,’r::.lnr lm‘.;lul it would
monsy, and give a moro artistic offect. It would Mmobor car to get ahout, Any increnso of {ho Jake been conlrali)c:l] by a central autharity, Not only only mean transferring le st from ono unit
10t inereass the dangor of silting, Tho proposed  #roa i this cily would nccontusto that diffienity, conld one contral atthority take cf:nrge of tho o {ho olfier. It fa alwnys advisable, in any arty
20-£t., drop botween tho sastern Inko and the basins  Tho two and o half Huare miles of water given, Federal city and devclop it in accordancs with  fiein( body of water, to ﬁnvn e means of lower-
would bo objectionable, A high embank a W"'”‘;‘ includi % the castorn Inke, axo quite Mr, Griffiw's plas, but it would bo desirablo, The tng it it necessary | The only practical way of
‘t;:gtrsgsgc:’a:l% noc‘ bo r; }wry h:q:f;y fﬂ_ltyro in ;;":‘"g;' qu:g:crn fm';“mi’°'::°m‘(‘l‘°‘;l::’"‘9n‘i’l‘x" itt,o ultimato I '-oac of ,(hul city."d‘?pe‘r;d:' on ity {'-'""““f""{g ‘ll:no\ Iu:ﬁ{: tk{:l:ﬁhx" é]rg::ﬂ::,wcoll:bl‘l‘;

’ ) 3 ‘ ‘

at n!? ossible Iomu?:l lpro!!‘n:r:: Eu.\'o thol‘tvlm: Zathor than form o Inzgor Iako aren, T would ﬁ;‘;“vl;livn'llonlm :{';:n:xxf::lmng :e:\(ro|obfx‘tlg; lllizll{'url:lp. "1" :lorn;;o lnko js construeted alont
of tho Inke water at the samo lovel, but T have not gf“{" 'to Is°° the water  funning down _tho ] objeélinub i8 (hat, tho city is too much sprend out, 6 miles abovg Queanbeyan, ng rocommended by
studied the contour of tho country sufficiently to 1 ong 0. T seo nomsthatic virtuo in theso * gracs. It will dovelop only in proportion to its menufnes  the ofiicers of the Depnrtment, it would inter.

know whother that can bo dono. On both my ful carves ” shown on the Man. T would profor turing dovelopinent, and it will not becomo much  copt a grent denl of the #ill, most of which comes

. : . o tho wator to find ita own lovel, or ovon exagge, o : : f

visits the river was vory low, and it was main) ; ; ' B exaggeral of a monufncturing contrs unless chen, ower fa  from higher up on the eatolonent aven, but the
tho examination of the {mnks’ that led mo to m{ ::1? ll’rrogulr.mlty oflcgo ?-]"m" l{“mds could pro‘\lridtlld. An nrsc?ml will employ nlnggopnnmbar Joeal l‘llﬁ-o" b{-)lwuon there and the ]:;kcs will
conelugion that it wonld be vory diffienlt 1o rotin d,l oicm;no(‘ ,m"]n ¢ but far u’n ough back from of men, but private enterpriso will have to bo re-  alwuys bring in some débriz, The wholo question
water there in o yestriotol Toenlity, nloss vory i"n‘wn orr:)”gm!; the neceam:!ry ovel. At Wsh. ] sponsible for the dovelopment of 5 lnrge portion  of preventing local silting will bo 8ot over by the
extensive domming was done, I eannot aay that P:;En nl;ldl a u‘.:n:f"l'l‘l‘w";fcn“ or8 éhr;mg}l ll]Buﬁqlo § of the city, and thet wil] not g0 there nnless chenp proper control of the 'J'urr.itar,y,I partienlarly if the
I havo hud much oxporienco of thy Torritory, ox. wholo conrso. In no ensgnh;nsu 'uhonm:do“io:,t; power is provided, If tho commereial contro was (' 15 slop the & of the loea}

taken awny from tho northern sido, tho onll)y thing  catehment, aron of timbor, and allow grass and
bward,

R R traightened out or tha strenm divertod, This lan i i o con
as n military offieor durin maneuvees, and glso B y 3§ e P to bo dono sould bo to push it ont ensl The folingo to grow thereon. When the dams are con
went thoro n%d studied 3t xfim regard to the plan- g:‘ﬁ ,‘3"’{,“1 ﬂ“'ﬁi "’j 1°‘°]j>' ’011‘1;”)’- The pond ! question of fho city ),o!,,g divided into two rival structed, tho lnko shoros should by allowed to fol.
uing of th eity, I wag only twa or threg 198 Joing ron sy Tondon, alyay mpressed ma ag #ides by the lakes will always ba controlled by the Jow tho matural contour of the counlry. To do
abont the city ‘aren on tho lattor ocension, belng too Joverely geomotric. “In casa of flood, tho othod of alicnation of land, I prosume the away with the conventiona) design of “the threo

181, T oy . : only offectivo way to prevent & sudden riso in the H’o crament will alienato tho ;‘aund only for cor-  tontral lnkes would, to somo axient, interfore with

+ Lo Sennfor Reating—T would rathor hm:o fovl of the Inko'js o spill-way. From n Cirso; ‘ Qv u ! . That aystom gvm naturally regu.  Mr. Crifin's Juy-onb. Tho straight ide of tho seg.

the onstorn ke than 1o water at all 3 but, 3f  glineo at the figures T am afraid thay Ar, Grifin’a ,n:n il()s :'[;o e Tha Ink}mﬂhould be in the cn{xtrog:( mental basin might ho maintained, but there js
possible, T would lIiko to bring the othor Inkos Np  proposed valves op syphions could not cope with ‘;‘ N iy, aif tha Gox’ofumant desire to do so, thay 10 necessity 1o make the other sida form] in de
to the same level. T could not 8y what common sthe enormous body of watgy likoly to como down, 16 ity ¢ the bifareation of the cify Iy condi. Eign. To follow the natursl lines on the cireulnr
fevel T would bring the wator up fo without mak- T gep §¢ 18 suggosted to have an 800-y, spill-way, rgn .prm;fln h'l nn)h'on of tho Innd, vy basiu wauld wlso intorfore to somo extent with Mr,
Ing n careful study of the confoyy, T would not  whick would indiento that tho volumg of wator to ' mlnslpgy‘ooﬂt{lropm,[on —Tho condition of a good Criflt’s ly-out, bt & natural appearanes enn ho
neeassarily bring them ) up 10 1,845 feot, Tenn. kg dealt with is enormous, The 8pill-way must bo deal .f(hu 1 k‘e x‘ormniion at Chicngo is uns[ﬁmk— ereated with filling, I would mnke the Iakes fit
nat see the purpose of {lie enstorn lnko at al), If of suflicient capacity to tnke the flood wator, but 1 ulc)fc °I W ‘;he Tako front at Clevelnnd being re- i1 with the lng-out of the Streets, but got away

to leave the custern Inke ot the 1,895.f1, lavel if my proposal to finve all the lakes on the anme

i R ; ile i from stiff artificiol lines, I would be in favour
would meun making it morely a serioe of poods, T Jovel wero adopted, a good deal of the cost would claimed with garbage, while it s usual also to

dischargo tho city sowngo into tho lake and drink  of diverting the river whore necessary.

would form it at 5 higher Jovel, but not noces o et down, boennso the orossing between the G i

AT ) ! of. The Iake fronts round 187, To Mr. Grogory.~With Purlinmont Houso
m'|ll,l"l ns bigh np 1,845 feot, If at all Jossiblo X' custern Inko and tho cireular bnsingwould beeomo - . ;\](l?ehi‘;::f:\r: I:;:;Ec:nlly di{;nppoin(in;, bccoauso the  facing the nerth, it is not ndvisablo to go to tho
}\ou]w suggest tho ereetion of un equalizing dam  only n enusoway for rond and rajlway traffio, with. Iako has sunk, leaving most of the country round oxpense of giving the segmental bagin g regular
nriher east, in the eatehment arca, boyond tho out having to ‘nct as 4 dam.  The creation of 2 tho shares very flat, Beforo any lake schems is frontago.  Tho loss by 820page wight nol he
easlern oxtremity of the Proposed uppor Inko, large hody of water at Canborra would not, bo Taunchod at Canborra, thero should undoubtedly only temporary. If the rochs in tho vicinjty
You eanuot contral the water lovel in the westorn  detrimental from o health point of vigy, Aquatie . . bo n minute goological examination of tho ares, of tho dams were broken, or if thero was
Inkes Ly using the water from the eastern lake growths can lo offoctively denlt. wit), and con- If the quantity of water to bo passed from the fissuro in tho rocks along the northern bank, the
withont spoiling ite offect,  If you use it s a trolled. . bialio tg the lowar Inkea is large, th syphons and  Water might got away contivuously. The conntry
balanciig lake you will havo varying lovels in 183. To Ay Finlayson,—The eastorn Inke vn%vee; if that gystem were ndopu’;d, would have to  itacl{ might bsorb n lot. In the official state-

:}l“;":)xs'(;:'s:;I(L'{nncx}:fle“e;:?ul(;blﬁ;n ’5]]1: ii:]:nundmg should certainly bo omitted from tho plan if the bo so incron in number, that you might aa ment tho loss by seopago is put down st 10 por

es, and levels cannot by cqualized. At the 1,8%. . il . 1}' P tta - cont.
thould Yo further cast, ’ lovel it wonld b?) Ppractically amsuriiss r:l wolt adept tho spill-vay at once. ~ 1n arrams B2
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(Laken at Sydney.)
SATURDAY, 2xp OCLOBER, 1915,
Present:

Mr. Rieey, Chairman;

Bunator Keativg, Mz, Finluayson,
Senator Lynch, Mr. Gregory,
Sountor Story, Mr. Luird Smith,
Mr, Fenton,

Charles Robert S , Director of C
wealth Londs and Survoys, sworn and ex-
amined,

188, 1o the Chairman.—1 havo been conneetod

of the points of contention boing tho form of the
lnke, L regond the artifieiol form s much loss
beautiful thon the natural contour, It gels rid
of the buys and indentations, which aro tho prin-
cipnl chisrm of Syduvy larbor, It also entails
very heavy cutting, “Lho plan now before the
Commitice is n eonsiderablo modification of that
submiited by My, Gritlin to us originally, In
that the prowmontory now eliown on the scgmental
busis wus to hnve boen a part of tho lako, entailing
a cut of 60 feot,  1lo has reduced tho cutting vory
muels, but his plan iv atill open to the general ob-
jection of formality, That would not matter ve!

nueh if iv woro o fish lpoml, but it js a considorad

Juke,  In tho originnl plan the differouco of lovel
Letween the uppor and Jower Inke was only 10 feet,
leaving tho uppor lako to run out vory shollow,
Over o idorable nrea of that lnke tho ground

with the Federal Capital from its i

P in
1904, Before any computition took placo an

Tovel is 1,840 feet, giving a depth of onlﬁv & foot,
Lho_ovaporation in n shallow Jnke of that kind

Advisory Bonrd ‘was app , g ol

Colonel” Maller, Colonel Owen, Colonel Yernon,
and myeelf, 1 had alrendy selecied nu area withe
in which 1 thought tho eity shonld be, and the
Bourd conflrmed that view, but thero wero diver-
gent views us to whoro tho sito should be, Ulti-
mutely we arvived at 2 unanimous decision that
the vity proper should lie under the Nurrabunda
Range, with Parlimment House nnd tho Capitol
ou u spur from that range whicl rises from 100 to
700 feet above the genernl level, falling ns it ap-
pronches the river.  Tho prineipal rensons for
putting the city on tho enstern sido of tho range
way to obtain shelter from tho strong wostorly
goles  ‘This had considornblo woight with tho
Bourd  One member had a strong inelination to
put it dows townrds Yarrolumls, on the wedern
side, but he had been very littlo in the country,
and, afier making frequent visits, ho wns plense

that he hail not got his way, beeauso his site was
too expored sud extromely difficult Lo sercen, ovon
by extensive tree planting. The sclected sito hnd
ofher ndvantnges, the iden being that the railway
woull ermeo from Queanbeyen, which would
;] ireet communiention with Sydney nnd in-
direetly with Melbourne, without the lienvy cost
of congtruction of n largo bridge over the
Molonglo  South of tho city, the Narrabunda
Rango nlso provided large nrens of very fino
counlry for suburban oecupation. 1 marked
out the square on the map for tho cily site.  Long
before dhere was any Advisory Board or any do-
sign subminted 1 vecommended the construction
of o lake at the 1,825.ft, Jevel,  Ultimately that
level was adupted by the offieers who drew the de-
purtmental plan, in whieh the Inke follows the
contour of the country with vory slight modifiea-
tions, 1 suggested tho 1,825-ft. contour beenuse
il gnve n cansiderablo aven of water of lLenutiful
form, and a minimum dopth of 7 feet, al a mini
i expense for earthworks. I made sections at
the tinw vight neross the eommtry at intervals, and
shawed the seetions and_tho nmount of outling
mnd filling right througl, in order to get that mini-
moun depth. My estimate of the cosl for the
carthwels, without couerete walls, and following
the natnral eontonr, did not exeeed £100,000, My
plan would give, roughly, 2,000 acres of wator,
with an average depth of 20 feof, T doubt if
there is any vecord in the oflice of my cstimato,
whieh was simply made for consideration of the
Bonrd appointed by the Minister.  Wo woro
asked by the Minigier ta meet Mr. Griflin, nnd seo
if we conld come to a common agreoment with
him regarding his plan, which wo could not, ons

would ba enormous, and it would bo neeossary to
agcertain if thero was an ample supply of water
to keep it going, If thero was any doubt about
the supply of water, 1 should eonfino mysclf to
tho lukes at the 1,820-ft, lovel, modified slightly
ae shown on the departmental plan, I would
not adopt tho 1,826-f1, level without any artificial
embankments or enttivg awny, but it s the
cheapest Jovel on which to construet thoe Jukes, and
will give n finer coffeet than any formal schomo,
Vory fow of the ornamental waters in other citics,
plans of which were beforo tho Board, do any-
thing Imt follow thoe natural eontour,

180, Lo Mr. Laird Smith,~X should liave ex-
peeted the upper dam to eanze most troublo in ro-
gord to bnlding water, 1 do not think thero would
Le mueh trouble in impounding tho water for the
lowor lnke, beeause thero the rock shows on both
aldes of 1he viver and in the bed.  Professor David
theught there would ho no diflicnlty in gotting a
roek fomndntion, but that it would be very expen-
sive.  We connot say that thero will be no leak-
age at any other part, but wo liave a gunge at
Yarrolumla and another on the Qucnannn. miles
up, nnd from the diff betweon the disel
al the two points it is possiblo to arrivo at a con-
elian nw to the scopage. I do not think thero
will e much seepnge on the lowor part, beenuso, on
une ocension, when wo wanled a tomporary wator
spply, wo thought wo could gob wator filtering
through from the river by sinking on tho fint, Wo
did strike water, but found that it was not river
water al ally ouly wy isolated water-hole.  Until
we got within a chain of the river thero was no
seopnge at nll.  That was on tho flnt near Acton,
ntrth of the river,  Therc is sure fo Lo some
tronble from silting.  On the erossing of tho
Molonglo, hetween the churel and tho administra-
tive building, after n fresh, a littlo below bauk
high, 7 hase seen (he silt in tho enlting deoper
than the horses’ knees,  The miore extensive the
aren the more silt you ave likely to have, beeauso
the selocity of the water is lowor, A dam on
the Mulonglo weuld hold up a cortain amount, hut
the eause of the silt is the ring-barking of the
tubor and_ fairly heaxy stocking by sheop, In
1850 the Molonglo had no sicep banks, It was
gh\nr. running waler, with largo water-holes at
intervals. It will not bo costly to keap the lnkes
elear of silt. My originnl proposal included in
tle Federal Torritory the whole of tho wator-
shc:ll of 1o Molonglo and Queanboyan Rivers, tho
object being to allow tho Commonwenltlh to
renflorest the valloys.
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100, To My, Gregory.~The Narrabunda Rango
would lio o considorablo screen from the westerly
wind to sottloment on the south eide of tho
Molonglo River. We murked nbout 10 squaro
milos on tho plan with the idea of laving that
aren 1 for city purposes. © BpJ d
of o Inko only, with's dam at Yarrolumls, Wo
proposed o have Parliament 1louso facing north-
oast, directly towards Alnslie. ‘The Boord,
whon asked " jt thoy rogarded any of tho de-
sigus as suitalle for adoption, said ‘* No,” hut
that the dominuting featuro in Mr. Griffin's
plan, including tho location of Parlinment Nouso
and the Capitol, with their radiating avenues, was
a vory fine iden, Wo adopled them, but that was
the only feature adopted from any plan submitted
by ony competitor. It was intended that ulti-
mately thero should he sotilement on tho porth, A
University, covering ahont 400 acres, was placed
on Mount Vernon, nnd a hospital practically
whero the administrative centre now is at Acton.
Tho whole nrea botween the University nnd the
river was for parks and gardons, Tho northern
country wonld bo more wind-swept, T liave been
on Mount Vernon when it wea vory difffeult to
agnu] u])ri‘;h!, Afforestation will help considor-
ably. ‘I'he range slops at the river, and thore is a
gnp to tho north through which tho wind sweeps,
Business will start on thp south-onst, near the pre-
sent power-house, and round about the Capitol
hill, becauso tho railwny goes through to the
north, Tho couniry under Black Mountain is
slieltered, but that is a long way from tho civic
contre na shown on Mr, Griflin's plan, If you got
far east from the Narrabunda Rango you feel the
wind, ‘The ailtnge in tho river will bo Inrge, but
not anfliciont to eronto n nuisanco, Tho Inke will
bavo 10 bo dredged. The Board told Mr, Griffin
that a geometrical form for that part of tho seg-
montal Inke facing Parlinment onso would have
n fine offect. T do not think that the cost of mnk-
ing that part will ha great. From tho records for
some yenra T should not expect scapnge to oceur,
but I havo nol much kno\\'ll::dgo of tho naturo of
the country. If the gaugings do not show much
loas, it is obvious that thero is not much seepage.
Evory littlo walor-hole in that part holds water
woll, T nin ngainst placing o civie contra to tho
north on Monnt Vernon. Before you have a
business eontro to tho north you must build a
bridge.  You have the railway to the south-enst,
and it wonld he difficult and inconvenient to put
tho businesa contro to the north of tho river, My
firat idea would bo to mnko tho eity attractive, If
tho Government are renlly going on with the
Capital they shonld got tho peoplo to take some
interest in it, Thay tnke very littlo at present.
Tho 1nko undonbtedly will ba a gront attraction,
Considering the generally dry character of the
elimate, T approve of having an extonsive sheot of
wator there. I would limit the lakes to an area
which T was absolutely suro I conld maintain at
or near a uniform level. T did not recommeond
the 1,825-ft, level beenuso it was tho level of the
highest known flood, but for the reason I stated
corlior to the Ohairman, The fact that it
roughly coincides with tho lovel of tho flood of
1801 makos tho proposition ensior to handle. The
Board ndopted a resolution that no buildings
should he crocted bielow the 1,835 or 1,840 lovol.
T atill recommend that iden, and would keep the
remaining area for gnrdens and rondways.  So
far as the contour of the country will allow, I np-
prove of 2n open park space right ronnd the edges
of tho water, with drives at varying distances

from the water lored. 1 would have windin
ronds oo following tho natural contour,
woulil approvo only of formal lines for the fore-
shores wlere they wore essontial for landing or
other special purposes, I do not fear much
orosion of tho banks through wave action. Any
difliculty of that kind could bo overcomo by piteh-
ing, Tho lakes in tho centre of the city would
not impedo settlement, heeauso the bridges havo
to bo ot _tho 1,635 or 1,840.ft, Jovel, lakes or no
Tokes. Tustend of heing the causo of any sorious
division of the city, tha lnkes will be an attrac-
tion, beenuse, in places, they will lo nearly a mile
wide. The matter wonld e one for tho convoni-
once of tho people themeelves, The firat thing
to Iild is the dam. This implics a regulating
weir on the Queanboyan to prevent a fluctunting
lovel in tho Inkes. This work must bo undertaken
before thore is very much setfloment. Tho lnkes
could then be formed, and the hanks improved as
the needs of tho eily require,

191, To Senalor Lynch~If enough wator is
availablo to maintain a Inrger Inko arer the ques-
tion of making the upper laka would he one of ex-
penze,  Another bank or weir would bo_required
ahout three-quarters of a milo long, and passing
for tho grenter part of its length over ground
which has been gradually formed by silt deposi-
tion,  You wonld have {0 sink somo distanco to
reneh solid foundati Tho embank would
be Detter for a conereto core, Tt would bo sub-
jeet to wave netion on hoth sides, hut it might bo
possible to construct it withont a conercta core.
The upper luke would alao waste a Jarge amount
of good Jond, and T would ent it out, If tho rail-
way i8 fo go across at that point it must go over
cither on trestles or on a hank,  If you decido on
n hank it will facilitnte the meking of a woir for
the water.  The upper Inke could ho confined to
naveower Timits than those marked on the plan,
but you must first determine whother you hiave
water enough to supply it.  Tn ftself, there is no
partienlar ohjection to it,

102. To Ar, Fenton—Tn any caga, thero would
ho somo waier to the sonth of the embankment.
The eity would be well supplied with Inko sur-
face without the eastern Inke.  Tho flood waters
wonld_gradually fill the upper weirs, and, in the
menntime. the water could bo allowed to escape
from 1he lnke at the other end. T do not think
it would ‘ho necessary to dam the Molonglo, but
you eeviginly requive fo dam the Queanboyan, T
you had both it wonld lelp a groat deal to madify
fload effeets,  Prolty hig syphons would bo re-
quired_to tako thio water from tho upper to the
Tower lakes, Tt is not at all uncommon to have
from 10 to 20 fect riso in tho Molonglo, which
gives n very largo bodv of water to handlo. The
flow in the Molonglo itself at the Capital should
b very moch higher than that of the Cotter from
the eatehment aren, but it lins not tha same pro-
portions of run-off. The Colicr catchment gives
more wnter on a given area than the Molonglo
and Queanbeyan.

108, To Senator Story—The mnterials to bo
exenvated from the bed of the Inkes would have
to e tnken out before tho water was let in, A
good deal must be dono before the water is put in.
You ean get on a long way with tho weir withont
crealing the lakes,  With sluices open in the weir
tho work could still go on.,

104, T'o Senalor Reating—Tho upper lake, if
constructed, shonld be kept at the 1,845-ft. Tovel,
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otherwise, on the alopes, l;au would have objec-
tonable mud deposits.  If the Molonglo rlses the
run-off wust Do regulated to equal tho amount
of wat'r coming in. ‘To raiso ono of thes lokes
1 foor wonld tako an onormous quaniity of
wator.  Any syphon that I can imagine wonld
bo nbsolutely useless for the purpoio of pass-
g tho fleod water from the 1,846-ft, lovel
to tho 1,826-ft, level. It would Lo absolutely
uccessary to havo o spill-way. I havo soon somo
of the Victorian artifleinl {nkcs, such as Wen-
dource, They have had troublo there with veﬁ
tution, hut it ia shallow, "Theso would hardly
«mpnrable, beeanso yon can have n constant flow
of water througl: them.  ‘Fhere will bo very little
vogetnhle growth if the minimun depth is 7 feot.
It ir very unlikely that the water hyacinth will bo
intraluced to Canberra, sooixui' thie knowledge that
peeple of New South Wales have of its effect in
the northorn vivers. There should not be any
great diliculty in keeping the nrtificial waters free
from nusious growth, Thero will ba a large arca
of wtthment, imd the luke aren, although relas
tively lurge, is not out of tho way to handlo.

(Zaken at Mclbourne.)
THURSDAY, 2no MARCIL, 1916,

Present:

Mr. Rirey, Chairman;
Senator Keating, Mr. Finlayson,
Senator Lynch, Mr, Gregory,
Seuator Story, Mr. Snmpson,
Mr. Fonton, Mr, Laird Smith.

Thomas Mill, Engincer, Dopartment of Home
Aflnirs, recalied aud further examinod,

105, To the Charman,—In accordanco with the
sstruction of the Committeo, I havo propared an
estimate of tho cost of earthworks involved in
basing 1, 2, end 3, as shown ou the schemated
plan,  Using that plan and_tho levels thercon,
1 have prepared sections st different points num-
bared 1 to 54, and at such intervals ap would
mako possible n roasonablo estimnate of tho quan-
tity of carthworks, cutlings, and protection of
Lanks ngninst erosions wvolved in the proposal of
Mr. Griflin, On theso sections tho excavations are
shown in pink and the ﬁllinﬁs in groen. My esti-
mato of quantities is:—Villing, 5,484,720" cubie
yurds; cutting, 960,413 cubic yards; and filling
of npproaches to bridges, approximntely 362,446
cubio yords. T huve asscssed tho filling at fs, 2d.
per cubic ?'m-d, equul to £330,000, including form
ing, which allows for making good the natural
settlement of the carth, obtaining the matorial
and putting it into position, unﬁ making the
work ready for uso  The cutting I havo cati
mated at s, 6d. por cuble yard, and I have
marked on the plan the nature of the strata to bo
met with at certain sections whero the cutting will
tako placo. The cost of cutting works out at
£75.000, and the filling of approaches to bridges,
£27,000° T then provided for tho protection of
the Lanks on the area shown, and allowed for con
crote or stone pitching similar to that used on
the Yarra Bank near Melbourne, I have allowed
83 Gd por square yard for pitching approximately
5 feet abovo and holow water level. " Of coursoe,
in curtain places tho pitching would require to
ho taken right to the bottom in order to got o
natural bed. The quantity works out at a littio
less than 600,000 squaro feet, which, at 8s, 6d. per
square yard, represents £30,000, That brings the

estimated total cost of tho carthworks involved in
badins 1, 2, and 3, and portion of basin 4, to
£462,000, ~ 'Tho Committes will remomber that
whon they were at Yarrolumla in November Iat,
1 suggested that before submitting to them sec-
tions and plans for a modification of the design, X
should placo my proposal Lefore Mr, Grifiin, and
seo if ho concurred. I accordingly interviewod
Mr, Briflin, and subsequontly hio returned the plan
to mo showing amondmenta by culting out a good
deal of the oxcavations on the north sido of basin
No. 1, and allowing tho wator Jevel to follow
ractically tho natural aurface, as shown by the
[:luo line on tho plan. 'The southern boundary of
that batin was also pulled south somo 150 fest
for nearly half of ita circumference in order to
avoid s lot of filling, By sa doing wo reached the
1,825 contour, whercas Jmsvioully the basin was
shown on ahaut the 1,800 feot lovel, DBasin No.
2, section 14, the level of which varies botweon
1,820 and 1,825, hoa now beon amended by the
mtroduction of waler, whero provmm';ly filling
had been provided for, Also, near soction 28, in
basin 3, tho perimeter of tho circlo on the southern
end has been brought 600 feet to tho south.
Agnin, tho natura) contour has boen adopted, snd
tho bridgn slightly removed in location, “Thus the
water area of the Molonglo is increassd, and a
fair amount of filling is saved,  TIn basin
No. 4, o good deal of the curved lino shown on
tho plan has boon amonded o as to follow more
closoly the natural surface, In conjunction with
Mr. Griffin, I have preparod for tho Committeo a
list showing in detail all the figures involved in
theso amended acctions. Referonce to the original
sections will disclote in darker rod and darkor

reen tho amendment which has now been sub-
mitted by Mr, Griffin. In cross section No, 1 the
levols of ‘tho finished bank have been raised from
1,830 to 1,839.6, and in No, 2 from 1,830 to
1853, _ Cross section 9 has also been nmended,
thus raising the lovel of portion from 1,830 to
1,840, I now submit to the Committeo amended
ecctions kindly suppliod by Mr, Griffin, and tho
quantities I am about to state aro based on thoso
soctions, In No, 1 basin tho filling will bo
897,371 cubic yards, and tho oxcavation 291,703
cubic yards; No, 2 basin, filling 913,917 cubio
yards, “excavation 303,685 cubio yards; basins 3
and 4, filling 1,648,313 cubic yards; totals, filling,
3,459,601 cubioc yards; oxcavation, 575,388 cubio
yards. I havo omitted from those figures the mil.
way bank and dam, but thoy still includs tho ap-
pronches to the bridgea up to the abutmonts. I
finvo estimated £45,000 for the excavation ab 1s.
6d. por yard, and £200,000 for the filling ab Is.
2d. per yard., My cstimate for pitching is the
same as for the provious scheme, namely, £30,000,
and for ﬁlling i approaches to bridges, £25,000.
The total estimated cost of tho amonded work is
approximately £300,000, ns against £462,000. It
will bo seen thot the excavation ropresents only
about one-seventh of the work to bo done, and
the work of removing or using tho spoil will not
nffect tho total to the extent oFmoro than 14, per
yard. On the other hand, I think that that price
will be required over and above the cstimato for
fillings, the leads boing unsuitable, It is not as
if the materials were being deposited alongside the
oxcavation; it must Do taken to the placo where
it can bo used for filling at that time. Some of
it may have to run to spoil. I may say that the
cstimate for filling is based on the material being
abtai’ned from inside the basin, with a view to im-
proving the basin as much as possible, and also
becauso such material is the most suitable, 1t is
caleulated at the usual rato for excavating with
suitable machinery, namely, 4d. to win the mate-

risl and deliver it into trucks; the batance of tho
cosl representn distribution, running the material
to tho site, forming, stoping, making good sub-
stancos, and generally ’placlug tho soil in position
I havo ealculated on the uso of sleam oxcavators,
and tho work proceeding stoadily and continu-
ously. In regard to the estimate of Is 2d. for
bandling the materin] after it has been deliverod
into Trucks, it must Lo horno in mind that most
of the fitliug is 100 feet wido on the surfaco. In
many cases, also, it will ho necessary to go 8
conalderablo distanco in order to get thio matorial.
At the southern end of hasin No. 1, for instanoo,
thero is a bank 100 feet wide, and to get the filling
it is necessary to go 200, 300, and 4&0 feot. ‘T'h-
bank has to bo raised by from b feot to 20 feot
Tt will not he advisable to take the materinl too
closo to tho point at which the banks are being
made, hecause the sloping dificulties will be in-
creased, and as filling follows, in many places, the
odgo of the fiver, it' may bo taken for granted
that to win it the averago length of lead will bo
quite 200 feet. I am awaro of certain excavating
machines which are making channels ot tho pro-
sent Lime, and on uniform sections avo delivering
tho material 100 feot away for a tota] cost of 34d.
to 4d. per cubic yard. ~ My estimato of 4d."ia
based on much tho samo conditions. Aftor that
the material has to bo aproad, but oven here tho
conditions are not so favorable for that class of
work. In that case tha excavaling is in a uniform
channel running in straight lines, and tho mate-
rial is boing delivered to spoil on tho other side.
At Canberra, the material has to bo raised in the
manner shown by the coloured sections, and in
the oxcavation of matorial from the bed of the
rivor the work will bo lablo to damago by flood
and to delay,

196. To Senator Story.~The work for which I
have allowed 8s. 6d. per square yard on the sea
wall will Do either concreto or stone pitches. So
far, wo havoe not beon successful in finding suit-
able stone for pitches, so I am cstimating concreto
pitches 2 feet long, 1 foot wido, and 9 inchos
thick, just laid on the sand with a bresking joint.
The estimale for the carthworks takes into ac-
count tho wages paid at Canberra, holidays, pay-
mont for wot weather, main{onance of the excavat.
ing plant, and allowance for damages by flood.
1 have reckoned the interest and maintenanco ox-
ponses in connexion with the plant st 20 per cont
per annum,

197. To Mr. Sampson~With the pitching I
am suggesting, this work should Lo perfoctly
practicable and safe,

108, To Mr. Pinlayson—~The figuros show that
tho alteration in the line of the lakes so as to fol-
low more closely the natural contonr reduces the
cost to the extent of £160,000. In basin No 3
tho now lines are a distinet improvement, in my
opinion, I believe they are on tho lines suggested
by tho Director-General of Works to improve the
waterway of the Molonﬁlo, and they obviate a
Torge amount of filling, In No. 4 basin also I con-
sider the natural lines aroc an jmprovement on tho
formal treatment proviously proposed. I do not
regard basin No. 2 as so good, it will re wire more
troatment. In regard to basin No. 1, the sugges
tion o adopt the natural surface on the northern
end i» altering the plan considerably, and doing
away with the cireular offect of the basin to a
large degree. I think that is. an improvement
The adherenca To tho natural contours would not
prevent the cirenlar effect heing obtained at somre
subsequent time, but I rather prefer tho natural
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contours to tho formal lines previously proposed.
Theso alterations have beon arrived at har-
moniously by consultation with Mr. Grifin 1
think wo liavo arrived nearer to a matisfactory
schemo, but I would prefor o seo tho natural sur-
fuce Tollowed to nn oven greater oxtent. For in-
stance, I would profer that to bo dono on tho
whole of this nortl bank of No. 3 basin; on tho
southern side the formal treatment would still be
adopted  Also in basin No, 2, the formal treat-
ment of tho water should bo rotained, but in
basin No 1 the natural contour line could be fol
lowed with advantage on tho south side, T believe
such alterations wonld mean a very considerablo
economy. ‘I'ho adoption of this suggestion wonld
not prevent a subsequent reversion to tho lines
shown on the schematio plan, and that plan would

just as practicablo in future, allowi of
courso, for the fact that the Iake would require to
bo emptied for a considerable timo while the works
wero boing carried out  Wo have reckonod on got-
ting most of tho filling to carry out the formal
treatment from tho lako bed, and T do not think
that could bo dono very well if the lake wero full
T have not lad an opportunity of investigatine
Mr Griffin’s ovidence in regard to utilizing the
spoil from the formation of avenues for filling up
the npproaches to bridges, but I understand that,
in the Parlinment Terraco, thero will e 600,000
cubic yards of filling. Any apoil from the forma-
tion of the avenue will be required for that ter-
raco, and there will not be much left for the ap-
pronches to bridges, X havo cetimated tho esrth-
worka for iho approaches to the four bridges at
£26,000, I fancy, however, that Mr, Grifiin must
have been reckoning for onl{ two of the bridges.
In any caso, I think it would cost more to fetch
material from tho avenues to put in the abutmenta
than to get tho material from the river bank. I
should hesitate to take the material from tho
aventio leading to tho south-west to the approach
of either No. 1 or No. 2 hridgo, because the dis.
tance Is over n mile. I do not know that thore
wonld be much economy fn carrying out thoso two
works simultaneously ; ‘the avonues will not have
much offect on the n}wprosches to tho bridges,
Most of the material for tho formation of the
boulevard round the lake will bo taken from the
lake bed. Onco tho making of theso banks woro
commenced with machinery, it would pay to got
tho matorial from tho bed of the lake and work
stoadily along, Somo advantage might be taken
of tho material from tho cutting, but investiga-
tion would be necessary as to whether the carrying
of tho material to the point at which it would be
wanted would not make tho filling more costly
than if the material were taken from the lake.
It certainly would not pay to earry the materinl
three-quarters of a mile.

189. To the Chairman~I am not reckoning on
any concroto work for the formation of the lake
banks. I sm proposing to meroly piteh the
natural surfaco as a protection against the zction
of tho waves.

200 To Mr Gregory—~I havo given tho Com-
mitteo the amount of filling required for the om-
} but if the i ial s run

to the fillings a deduction from tho tota] can he
made accordingly. Tt must not be assumod that
somo of the filling will cost 2 8d. per cubio yard.
The winning of the filling and the putting of it
into place will cost 1s, 2d. por cubic yard, and ox.
cavation and disposal of the material, not neces-
sarily in the filling, will cost 1s, 6d. por yard. The
0,000 yards of excavation might be utilized on
the bridge abuiments, or in the railway hank,
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That excavation would be required in ordor to ob-
tan the levels shown on the sections, ovon if the
matenal did not go nto tho embankment, As
can he scen by reference to section 13, this filling
is work of a diffexent chiarneler from tho ordinary
dusposition of soil alongside a channel, The banks
have to bo raised n cortain height, and then
formed. A great portion of the ‘imuk is in clpe
cular form, and that fact increnses tho cost of
placing tho earth in position. It will not bo pos.
siblo to put the material juto the bank indiscrimi-
nately, ~ The material will roquire a cortain
amoutlt of selection. It would not do to put very
fine sandy waterial into Lo front of the slopo nesr
tho water. AL such a place wo shall require a
layer of gravel and sand on which to place the
pitchers in ordor to prevent tho leakagoe of sand
from hehind, Genernlly speaking, clayoy material
would bo placed in the Tront of the bank, and fine
material at the hack, The material could not be
takon from the lake and thrown into place with.
oub some sclection. It would ho neccessary to
specify that work nccordmgl]y. Wo shall not got
n great amount of gravel from tho oxcavation.
There is a large gravel bed nt ahout section 7 in
Inko No 1, and a ‘modernte-sized one nhout seetion
29 in lnko 3. Totweon thomo points the loke bed
is all allavium. Recently wo investipated a mile
of the Molonglo for gravel for the Small Arms
Factory, and. ns a result, we found that it wonld
ho necessary to ake gravel from the present pit
near {ho power hotiso, The pitching will be re.
quired in basina 1, 2 and 3, and the cnstern por-
tion of hasin 4, and T have yeckoned on tho pitch-
ing heing b fect ahovo and b feet helow the water
nlong the whole oxtent. The points whers there
is hard rock which wonld resist wave nction nre
very few. T assume that when the lnkes aro filled
the maximum vise and fall of water will ho from
3 fect abovo the 1,825 feet Jevel to 3 feet below,
and during floods, unless thero is a quick operation
of the dnmns, wo shall get a slopa on the water sur-
face of the lakes of from 5 fest below to b feot
nhove the normal water Tovel. We have agreed on
8 2 o 1 slope for thoe Inke banks. Concroto pit-
chers made_of river gravel will be cheaper than
granife  Researches havo mnot disclosed any
granito near tho site which wonld make a decent
pitehier  With the faces roughened, tho joints left
open, and sods insorted botween the pitchers, the
wall would look very well. T think the averago
distanco of the excavation from the point where
fho enrtl would bo received wonld bo somothine
Tiko 200 foot. T have closely studiod tho condi-
tions, and havo arrived at tho conclusion that nt
least 16 2d per yard must bo allowed for din-
mbnh!:g tho materinl from the excavation. That
figuro is based on tho use of oxeavating mnchines
for winning the mnterial. and distribution by
trucks on rails. Wo have worked out the cost of
both horse and olectrie traction, T do nob think
that the spoil from the avenue formation could he
utilized on the approaches to the bridges heeanse
of the length of the lead. The distaneo which tho
spoil has to Do carried is a dominating considera-
tion in estimating the cost of work of this char

seter  Otlier important considerations are the
naturo of the material and the charactor of tha
vlaco ab which i 5 to be won My estimata of
1s 6 for oxcavation includes the cost of layine
the materinl whero it is required. T kept the esti.
mate at as Tow a figure as possible Al the in-
formation wpon which the estimate is based js to
bo found on_the nlans nnd sections in the posses-

sion of the Commitien bt the officers of the Do.
partmont wonld be glad tn assist any outside ex-

port whom the Committea might ask to look into
theso estimates.

201, To Mr. Finlayson.—Tho cost of having
formal perpendiculor hauk fronting the boulovard
would be considerable, hecawse tho walls in places
wotld bo 20 feet and 80 feet bigh, ana they would
roquire substantial foundations. 1 may explain to
the Committee that all the quantitics which I have
given them were prepared by ono officor and
cliecked by another. 'fhoy nro hased on a plan
scaled at 400 feet to the inch, and there were no
definito pegs for the guidance of tho officers such
as they would have in working u;; 2 contrach,
Their caleulations had to he mado from tho con-
tours, and represent a very fair approximation.
No doubt, howover, cconomies could bo made hy
a carefu) Iaying ont,

202. To Senator Story.—The proposed modifien.”

tion of basin No. 1 will effect an economy of
£31,750.  Of that saving £28,250 is represented
by culting, and the balanco by alterations in
oarthworks, In that basin thero 1s 1,600,000 eubic
yards 6f filling at 1s, 20 , and 281,000 cubje yards
of excavation at 1s, 6d. per enbic yard. Tho modi.
fiention of the design recﬂlccs the coat of the earth-
works from £110,000 o ahout £80,000,

203 7o Senator Lynch.—1In my opinion a shoet
of water following the naturnl contour of the
country would he more beautiful than the same
water confined within a formal plan. Of courso,
T wauld not adliere rigidly to the flood line, In
somo places the shore Jine could bo improved, just
a8 the banks of tho Yarra haye been improved.
My design would be influenced by the naturo of
the couniry encountered, and by the depth of
watwr Where adherenco to the natural surface
would rosult in flat shoals, T should be inclined to
contract the shore lino a_littlo in order to get a
helter depth of water. T should aim at a mini-
mum depih of ahont 5 feet of water, and to that
end would either contract the banks or deepen the
hed - Rather than go fo tho expense of removing
rock in aorder {o secure 2 formal plan, I would
profer the irregularity in the shoro Jino to remain
for the time heing  Then if in years to come the
fonpnl design were desired, and the money were
nvnilable, the rock eonld ho removed without diffi.
cully, beeauso it would bo above tho water lino.
The adoption of my proposal woult slightly in-
erease the cost of road making along tho shiores,
but T wonld expeet to offeet” very considorablo
economies by entting ont the mathematical formn-
tion  Sueh ﬂ_mnnmien would more than compen.
ante far the inereased cost of road-making, The
modifiention of the lako design does not matorinlly
alter the water aren Tt js {ho samo in oach plan
to within ahout ono-tentlh of a square mile, I
should Wke a minimum depth of wator of from
2 to B foot, and wherever the contours rise sharply
T should adhers to the natural surfaces,

204. T Senator Lyneh.—I propose to rotain )

HYIO formal treatment on tho south side of hasin

No, 2 frontn!a Parlinmont Torraco. Tt might he

?rr'n‘(:?ac'wd a littlo to take advantage of tho natural
res,

205 7o Afr Sampsan—T do not think we need
fear that by utilizing the natural linos the basins
wonld protrude far into the ground on cach side.
There is o suffieient reserve of ground on hoth
sidaa of tho water to allow of the proposed depar-
ture from the forma) schome.

206, Ta Mr. Penton.—Tho cstimate of expondi-
turo for the earthworks includes the cost of taking
the plant to Canberra and orecting it, and also an
allewance of 20 por cont. to cover interest, main-
tenanco. and depreciation, 1 am of opinion that
the 1 825 feot, level allows of n schome which gives
a uniform depth of water, and conforms botter to
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thoe naturo of the country than would a scheme
carriod ont at tho 1,820 feet Jovol, I am mot in
favour of further coniracting tho water surfaco.

207, To Senator Keating.—Tho adoption of
the 1,825 feot lovel contour would mean a con-
siderablo dopnrture from tho cirenlar form of the
basin, My {dea fa that Lho face should be pitehed
wherever there avo formed embankmonts that are
subject to erosion. T have enleulated the pltehing
ab just undor 600,000 square fect, and it would
oxtend for, roughly, 9 miles. Dractically the
wholo of tho shoro'line of tha civenlar basin, the
segmentary basin, and tho third basin would he
faced. If the natural formation of the Inke were
followed, tho facing would Lo Jess,

Prorosen WEIR AT YARROLUMLA.

208, To the Chairman.~Enrly consideration
was given by tho oflicors of tho Department to
tho solection of a locality for the construction of
such & dam ns would bo neoexsurr for the forma.
tion of a lake at the 1,825 feet lovel. 7U'rinl see-
tions of tho river from a point near Black Moun.
tain down to Yarrolumla wero made. Shafis and
bores wero sunk, and the investigation showed
that, at tho foot of Black Mountain, the rock for
mation was not cconomical, heing somo 20 feet be-
low the surface. Alse the rock kopt vory low on
both sides, not reaching the 1,825 feet level for
somo distance on each bank. This would have
necessitated tho uso of a large nmount of material
to form & dam. Thie most economical section was
found to ho dircctly opposite Yarralumla TTome
stead. I havo propared a proposal and an esti
mate for such a dam as I think would Do necessary
nt that spot. The foundations as disclosed Ly tho
bores would be on shale, and would ho “solid
througl Tho shalo approaches to within 16
foet of the surface on Lho south bank, and out-
crops on the north hank. The weir raises tho
water levol lo 1,826 feet. The dopth from the
raised still water surface to the river bed is G
feet, The weir is 900 feet in length over all.
Tho hody of tho work is comont concrote, to bo
built as o monolithic structurs, and faced on U.xo
down stronm sido with granite. Tho waterway in
the upper portion of the weir will bo oceupied by
twenty flood gates, each having a clear opening of
20 fect horizontal by 10 feet vortical. They will
be worked by lowering into o chamber in the body
of the weir, and will he regulated to maintain the
water lovel of 1,825. The gate chambers will ho
lined with iron, and the front of the wall will he
reinforced to take the water pressure, irreapective
of the concrete envelope.  Each gato will weigh
about 7 tong, anil will be raised by electric goar-
ing. Iland-gearing also will ho provided as an
emorgoncy. A gangway carried on cast-iron
columns-runs the wholo length of the flood eates.
Tho clear area of walerwny up to the bridge
girders wonld bo about 6,800 square feet, With
tho gates fully lowered, and the surfaco of the
wator above the weir ot the 1,825 feet lovol, a dis-
charge of 2,274.000 cubic feet por minuto would
bs obtained, The weir is cstimated to cost
£107,800, made up as follows:—Preliminary and
viver protection, £10,0005 25,000 cubic yards of
concrele at £2, £50,000; rveinforcing, £2,000;
granito facing, 20,000 square feet at 30s.,
£30,000; renderine 8,000 square yards at 29, 6d.,
£1,000; twenty gates and chambers, at L4500,
£10,000; gearing, £3,000; and gangway and
columns, £1,800. The reasons for the proposal
for the gates are as follows:—Should a flood' be
recorded a8 coming down the Molonglo, any rise

ho | I Ly imuediatoly lowering tho gates
and dropping the level of the weir, thus regulating
tho ffuod lovel so that it would not risonbove 1,826
feet,  Without such a provision it might happen
in a big flood That for an liour or two there would
bo an inerease in the leight of the water to the
extent of 5 feel hetween the Yarrolumln end and
the top of the weir. Thoe provision that T am sug-
gosting will bo sufficzent to aveid any incroaso
above 1hie 1,825 feet level over the whole Jength of
the Inko.  Another consideration is that if this
1,825 feet Inke be formed. there will ho n consider-
able deposit of mud in the npper portion, and
wo shall hava to face the problem of its economical
removal, The gates will enablo tho level of iha
Inka lo he lowered 10 feet at its deop end, and
thoe mud casily removed either hy stiring it and
passing it on, or by removing it,"and wsing it in
the surrounding loeality. Tn tho ovent of it be
ing desired to further reduee the level of the Inke
T have provided {hrough the body of tho weir

threo gateways of pipea of 36 inch diamoter. wi*
ean algo he uwed for Mushing through at anv time
The maximum nverage discharge of the Molonglo
may ho estimated at 3.000 000 cubie fecl por
mimide  Thot esfimate is based on a comparisan
with other waiersliods, npon observation of the
Mol agto and upan siatisiies in regard to a yecont
finod {here  That flood took place an the 20th
September, 1915 At Acton Brides. (he water
reaclied 2 Jovel of 1.811 feet, the river bed is ap
nraximately 1,797 feet  Nenr the foot of Blark
Manntain the Tevnl was 1,798 feet, and at n point
appngite the Military College it was 1 831 fant
Turing the fland fnstrumenls were sob up. and oh
servitlinns of ity velacity were taken, TFrom these
it war gauged 1hat the moxinmm dischargo was
1.500 000 puble foet per minnte Tho flood react- 2
the 1.18] feet level at a point whero we knew it
has reached the 1 825 feet Jevel, and there is little
reason {o doubt that. if there hard been snow on
the waterslied «f the Molonglo, conpled with that
fienvy rainfall. the foad would hinve agnin reached
the 1835 foet yeeord.  Taking n woir erest 600
fect long. where the dopth over the erest equals
5 feet and the velocity of approach equals another
133, the discharge wonld be 2.200 980 (uhic fest
per minnte, To discharge 3.000.000 gallons per
minute the crest reaunives to he 900 feel in Iength
and & feef deep  Another method of caleulation
is hy comparison with other watersheds of known
capacity  The Tanddon River weir, near Taane.
coorie, with a drainnge arca of 1,500 square miles.,
discharged 4.4 million eubie feet per minutn in
the flood that took place on the 20th Soptember,
903, Tt hias not such a steen watershed as the
Malonglo, nor is it subject to heavy snow, but it
is the nearest ono comparable with the Molonglo.
Tn ealenlating from the rainfall on the aren, the
discharge  depends on the following —(1) Tho
fength of time required for the water from the
most remote part of the watershed to reach the
point of discharga; (2) the maximum rato of rain.
fall of a duration equal to this time: (3) the
porcentage flowing off  Smaller watersheds will
have a comparalively higher percentags of run-
off, aml a more vapid rate of discharge. Tho
Boston Walerworks, whers the watershed aveas
vary from 20 to 75 square miles, allow in their
wasto woirs for a flood dischnrge of 161 eubio
feot per second por square mile, reckoned with
& rainfall of 6 fnchies in twenty-four hours. Tn
the Tohnstown fload disaster, where the total rain-
fall was mueh heavier, fwo-thirds of an inch per
hour falling for several hours, and the rain being
ti for forty-eight hours. the flood dis.

in tho level of the waler inside tho city area could

charge wns ealenlated to bo 215 cubic feot per
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socond per square mile. In watorshed arcas of

500 square miles and upwards, it is & m 3
ceplinnial thing to find nxl;‘y foed dischn:go o::n::r
than 70 cubic feeb por sccond por mile, Taking
Ay an instance tho Molonglo watershed as 700
squaro mies, and tho heaviest rainfall as 6 inches
in twonty-four liours, 4 inches falling, say, in
six hours, the flood discharge would take about
twox:tr!our liours to reach its maximum point
at Catiborra, and would approximate to 70 cubic
fect per sccond per square milo, making a die.
chargs of 2.940,000 cubic fect per minute, There.
fore, having regard to known discharges of othber
watershods, and tho figures wo have relating to
foads on tho Molonglo, it appears as if some
provision for a maximum flood of 3,000,000
cuble feet per minuto ie necessary, Tho scheme
T have submitted mnakes that provision, and
:v:;lld provent the lako lovel rising inside tho city
a3,

209 To Senator Keating,—Tho weir would bo
80 feot in width at the lgoz, and would have a
height to the 1,826 feot level of about 60 foot.

210, T the Chairman,—Bofore thoro can bo
any lakes this wefr must bo constructed,

211, To Mr, Finlayron.—The regulating weir at
Queanheyan would be necesaary in addition to this
proposal. The Queanbeyan weir is for tho pur-
poso of counteracting the winimum flows, and
providing wator to keep the lako full. It will
n.lw assist in regulating the foods, but on occa-
sions the dam will bo full, and tho flood will pass
over the top, Tho Queanboyan proposition is for
an overflow welr, tho water coming over the top,
In {lis case, gates are provided to lot the water
through. Tho Quoanb«fvau proposition is impera-
tivo for slorago, sud will bo of assistance in regu-
lating ﬂtzoda, but I{y no means could flood gates
at Yi In bo diaf d with by any 15
made at Queanbeyan, A series of Bty G-t
eluices in the body of tho weir would roleaso the
water in suflici y i )
but the difficulty with such eluices is that when
anything Fm wrong with them, thoy must bo
repaired through another valve chamber. Flood
gates aro cheaper and much safor, T contond thet
thoy will moot any emorgency, and yeb aro not an
excessivo provision. The granite facing of tho
woir would bo moro enduring than n concroto
facing. Tt must be borne in mind thab thore will
bo twonty stronma of wator flowing fhrough the
gotes, and hitting the wall at some point, Then
there will be logs and othor débris coming down
stream, and il might do damage, I have provided
for 20,000 square feet of granito facing at 30s.
por foot, T am inced that tho Quoanl
daiz, in conjunction with this dam at Yarrolunila,
would he suficient to create o laka at the 1,820
lovol. and provide against all conti ies of

dep of mud in the lakes as & serious pro-
blem, My proposal makes provision for overcom-
ing the mud accumulation.

213, To Senator Lynch—Tho advantage of
lowering the flood gates into chambers in tho weir
instead of rajsing them is that & cloar way Is
mudo for logs and otbor big débris which the
flood way bring down. X consider that the ex-
istence of a compensating dsm at 1
would not obviate tho necessity for theso flood
gates, It s difficult to caleulalo to what oxtent
tho height of the water on tho lakes would be
raised in flood time if tho gates were not there
to regulate the lovels, With s known section of
channol and a known slopo of water, ono can com-
pnto the head required to dischargo certain
quantity of water, but with an irregular channel
of water widening out into broad sheots, an esti-
mato csn be arrived at only by compnrhon with
ather water channels, and b working out differont.
sections nlong the river. I havo investigated tho
mattor closely, and am of opinion that without
theso gates it would be possible during maximum
floods for tho water to riso at lenst b foot above
normal. In & big known flood at o point where
tho Iakes will pan out the water reached the
,827-ft, lovel, Towarde Yarrolumla, it was at
the 1,815-ft. level, So that thero was a difference
of 12 feot between Jevels that would approximate
closely to tho lako levels. I think it is quito pos-
siblo to got & rise of 5 fect from one ond of tho
dam to the far end of tho 1,825.ft. level, Much
depends upon the treatment of the banks,

(Taken at Melbourne.)
FRIDAY, 3ro MARCH, 1916,

DPresent:

Mr, Rirey, Chairman;
Senator Keating, Mr. Finlayso:
Sonator Lynch, ’ Mr. Grog't)y:y,n'
Sonator Story, Mr. Sampson,
Mr. Tenton, Mr. Laird Smith.

Thomas Hill, Engineer, Departmont Homo Alfsirs,
rocalled, and further examined,

214, To My, Gregory.—It has nlways boen in-
tended to build a coneroto dam. I lmvyo no Imo{w-
led o of any propesal to orect an carthen dam
at Yarrolumla, The estimato of £75,000 was
mado some four or five years ago bofore borings
woro taken, and hoforo thoe actual survoys were
<§med.m\t, bul it was based on o concreto dam.

0

flood or dronght A flood which happened a few
days ngo rose to nearly that lovol within a fow
hours ~ Although the rain was not nt Acton, but
nearly all fell at Queanbayan, the water yoso in
threo hours to within o fow feot of the level I
mentioned,

212. Tv Senator Keating.—Tho facing of tho
weir with granito would bo carried out by letting
big stones into tho conerote, the ends of them bo-
ing shaped and formed to conform to tho sweep of
tho back of the weir, Tho work would have o
magonry appearanco, stono being laid upon stone
with comont. T hiavo taken into consideration the
possibility of the Inkes hecoming silted up, but T
am of opinion that the floods would afford an
apportunity of moving awny somo of the mud and
silt which had accowmulated. T do not zegard the

has heon framed as to what an
carthen dam would cost; puch a dam has nover
heen considered in any shapo or form, I do not
know whether Mr, Griffin proposed to have one
at this spot. I lave never heard what his pro-
posal was, T cannot seo how an earthon dom,
however well rubbled, would prove offective for
such n lnrge body of water. In any enso, it would
need t0 bo a composite dam, Tho gates would have
to be carried on concreto foundations, I could
not imagino anything olse betweon the gates and
the rock,  Smnll economies might be effectsd by
putting in the wings with an earthen section, It
would not save much. By the time wing walls
were huilt to back up the ond of the earthen bank
as much conerete would be used as would carry
the dam out on tho wings on the proper love! in
ordinary concroto sections. I do not think that

.
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an carthen dam would bo ns sufo as a concreto

structure, 1 romeiber the weir on the Campaspe
tiver, at Rochesior. ‘Fho river oulflauked 1t,
and washed away the structure. I do not sco how
an oarthen section can bo Luilt to that lovel on
the Molm;gla, and give safety. If the gates wero
not carricd to the Tock fn concrote, it would boe
nocessary to cut n by-wash on ono of the fanks
with & capacity of at least 2,000,000 cubio foct
per minute, I am inclined to think that an
earthon bank with o sufficient hy-wash, or vens
dered sufficiontly securo in regard to tho safety of
its ducta, would cost nearly as much as tho pro-
posed concreto section, 1 certainly anticipate tho
Molonglo coming down with  capacity similar to
that of tho Campnapes, The conditions are some-
what similar, but the Campaspo passes through
vory flat country o tho lower Jovels; at Rochester
it fins twico tho watershed area of the Molonglo.
I would not caro to consider any proposal to
build a wooden waie GO feol high, nor lo con-
struet ono, 1 do not think that it would hold

Thero is nothing Jiko concrele for ceonumically
and ecfficiontly relaining water, T is the
only safo structuro to put dows. The chiel
object in having flood gates is to regulate the
levol of tho lake, to prevent its rising (oo
high when the fluods come down, and to enablo the
height to bo kept within resonablo limits They
also servo the object of disposing of tho silt. A
fncttation of 10 feel in the Inkes would begin to
sffoct tho beachings, Tho maximum flow will raise
the hoight only b feet, with an opening 600 feet
wide at tho gates, If that ares of discharge woro
contracted n higher lovel would %o obtained, A
discharge 900 feet wide, with o flow of 3,000,000
gallons, would only raiso the water level b foot,
Dut I liave planned for a dischargo GO0 feet wido,
1f thas width is contracted to 300 feet tho waler
must ho bncked up more, I have allowed for &
dopth of 10 feot i my stuico gutes,

216, To Mr. Sampson.—Tho flood of September,
1915, represonted 30 feet of water ovor aw ared
of 3 square miles in threo daye. An inch over
3 square miles represents 7,000,000 cubic feot,
and this quantity of waler can be dischorged in
334 minutes, In other words, 7,000,000 gollons
would ho discharged over the whols lake in
minutes. Fivo feot of water over an area of 3
square miles ropresents 364,000,000 cubic feet,
so that if you anticipate a flood coming down, by
lowering tho %;lles 5 feet, you can discharge
364,000,000 cibic feet. DBub if the water were
discharged nt the flood rato, flood conditions would
bo ropented below the weir, that is, by discharg-
ing it at the rato of 3,000,000 cubie feel a minute
I have therofore nccopted o discharge of 260.000
cubie feot per minute as a reasonablo rato which
should creato no damage. At that rate, the lake
would be lowered 2 ft. 0 in, in twelvo hours.
Tho floods in the Molonglo genorally meot their
maximum in Lwenty-four hours, though, of courso,
discharges commence bofora that time. As'sunm!g
that thio lake is reduced 2 ft. 6 in, in height in
twolvo hours, ab the samo timo tho incoming water
has ronched a flow of 2,000,000 cubjo fect o
minute. That would bo about the inflow for tho
first twelvo hours.  Within the uext twelvo hours
it would bo sbout 3,000,000 cubic feet per minute,
But by that time the lake would be down ‘2 ft.

through the noteh, and thero would bo 3,000,000
cubis feot coming in, and still it would Lo 3%
honrs before the peak was reachod.  Theso figures
are based on contingencies that 1 think ma ariso,
on what I think will ba the maszimun tlood in the
Moloriglo valley. This height would still give 5
feot 10 como and go on, & sort of safeguard in
caso the flood should exceml what wo anticipato.
Of course, tho lovel might be lowered at & reater
rate than 250,000 cubis feet por minute, as ¢ o full
capucity of tha gates wonld be eloso on 3,000,000
gallons. If intelligonc urrived thnt big flood
wag coming dow It might bo necessary to utilize
the whole capacity of the discharge gaten, and thus
auticipato ita arrival by an hour or two, 1 havo
dosigned tho dam to meet the worst conditfons for
the 1,825-t. level, allowing for a rescrvo of B foot.

016. T Jr. Fenton - The Gonlbuen weir dam
noar Nagambie s built of conerete with geanito on
the back. Our proposa! s nlnzost a replica of that
dam. It holds the water back for I miles, but
the distanco back of waler i not a factor. The
main factor is the head of water A concreto
dumn takes up very much less spoce than an
cartlien dam. The’ latter requires slopes of 2 to
1 and 3 to 1, An carthen dam of the hoight pro-
posed would rcfluim n bottom 360 feet wido as
ngninst GO feet in this case,

217, To Mr, Laind Swith, — U o breakaway
should take piaco through the construction of &
cheap dam, everything down helow would be swept
awny. I would not care to live closo to the bank
of the Molonglo River below an enrthen dam.

218, T Senator Storp~Threo 3.ft. oponings
uro provided at tho botlom of tlio woir, and they
should prove effective for the discharge of silt
should the dam bo emptied, but T trust rather to
the main gales for the general silt romoval, I
anticipate that the grester part of the silt de-
posit will bo ab the top end of the lakes, where
thero will ho a fall of 10 feet over a big extent
of ground. Ity dropping tho sluico gates all this
mud conld bo etirred up, and passed right through
over tho weir through the main gates,’ The bod
of water could bo moved quicklr beforo the eilt
would havo timo to deposit. Tho smaller open-
ings at the hottom will have n oea) effect only,
T do not think that by the time the water roached
the weir some of tho heuvior silt will have gob
nearer to the hottom than the top —Most of tho
doposit of silt will bo at the top end of the lakes.
By dropping tho sluico gates wo creato such a
vélocity that the wotor will bo taken through them
very quickly, before tho silt has time to bo de-
posited, The bottom sluices can bo opened at the
sameo time, but 1 _do not suggest that this should
bo dous, becauso I do not think that doing so will
have much effect

219. To Mr. Gregory.—The estimated cost of
a concroto weir is 403, por cubic foot at 10 to 1 in
the body, and 5 to 1 on the face, just ns was dono
in tho caso of the Cotter woir, It will bo 3 fool
in widih on the face, front and bnck, where it
is not protected by granite,

990, To Mr. Finlagon—Tho granite backing
is to protect the weir from damage by débriv and
logs, and from the continuous discharge of a jot
of water through the gates jmpinging on n cortain
point. Theso logs, which como from the Molonglo

hed, could bo i ted higher up the

6 in. in tho twelve hours, ond would be di

ing through the notch at the rate of 2,000,000
cubic foet o minuto. owover, assuming that the
flow of the incoming wator rises from 2,000,000
cubje foct per minuto to 3,000,000 cubic feot, it
will take 210 minutes to reach the 1,825-ft. lovel.
There would bo 2,000,000 cubie feot runuing out

stream by n series of piles A decontly con-
structed bridge with 100-ft. openings, and built
wall above the flood lovel would not be injured
by logs carried down by  flood, but it would bo
a good iden %o interecpt them higher up. The
granito blocks would add to tho cost, of the weir.



Tho estimate of L£107,000 could bo reduced by
£25.000. Tho granilo could be cut out and re-
placed by good concrete  If the débris could be
anticipated by placing piles higher up the stream
the granite blocks could ho olfmhmml safely.

R To  the Chajrman—~Apparontly, Mr,
Griflin Yro;mos to deal with ths surplus waler in
tho higher lnke by putling in 6.ft. rectangular

syphons, fnlling vertically shout 45 feot, and then-

running along the ordinary surface with a semi.
clreular top, for about 260 feet. I think shout
sixty of thess syphons would be required,
there woulil bo ahout 18,000 feot of 6-ft. concroto
piping with u face of about GO0 feet in_all, thore
would be shout as much concrete work as in a
dam, and in not so good a form. Tho syphon ac-
tion is not satisfactory. A considerablo riso in
tho level of the water: would bo_neccssary to got
the water into the pipes, and T think that the
noreens would hecome choked, while thero would
b? a tendency through sottlement for a vertical
pipe 44 feet high to snap with the pressure of
water. Tosum up. T think that Mr Griffin’s pro-
poxl to takn off the surplus water by a syphonic
system would not he efficient, while"it. wonld bo
just ns costly as a weir, Tf the screons hecomo
choked, or if anything went wrong causing ac-
cumulations of air in the syphons, a floed might
surmount the wholo structure, and once this hap-
pencd, tho whole thing would simply go. Thero
are no valves controlling the syphons in caso of
any blockagn or syphonic trouble, and in caso of
n flomi thero woull bhe no chanco of getting ab
then {o repair them, and it would ho very diffi-
cnlt to clear the screens without, déhrie petting in
front of thrm. Tt mny be said that as they would
bo 5 feet helow the water line, they would not
choke, hut we find that there is d¢hris right to
the hotiom, Tt seems to work ilself down 10 or
15 feel when it comes in contact with o structure,
T would expect the sercens to choke. I wonld
cortainly advise the Committee Lo considor the al-
ternative of a weir. Tt would not cost as much,
and would boe safer. Tf anything happened to a
stricture built on the lines propored by Mr,
Griffin, the whele thing would go. Tf {t were
huilt hetween the npper lake and the lower with
the objeet of discharging the water from the upper
Inko quickly into the lower, I would not like to
fathor it.

222 7o Mr Laird Smith —Mr, Griffin’s pro.
posal. speaking from the particulars shown on tho
plan. doos not seem to bo sufficiently strong lo
stand the water pressure,

223 Po the Chairman.~Mr, Griffin's proposal
for the onslern lnke discharge would not meet
the requirements at Yarrolumin, either econo-
mieally or safely.

221 To Senator Lynch.—The silt trouble will
not oventuate for a good many years, and it
wonld not be a good idea to leave cortain por.
tions of tlio eastern part of the lakes below their
ultimata level for the purposo of pumping the silt
there by means of a suction pump. Tt would pro-
hably pay hetter to pump it n further distance
away where it can he put to use on n sandy aron.
Tf wo assumo that the upper lake will not he con-
stracted for many venrs, a splendid place for deo-
nositing silt would be the area in front of the
military college—n back flat on the soiith side of
the Molonglo. Failing that, T would go further
an-stream for some spot. whera the silt could he
used to {improve the ground. Tn Melbourne, silts
ara eagerly goized wpon by gardeners, Th conrso
of timo overy dam becomes filled with silt, but that
longtl: of timo is increased by removing the silt
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or by oxcavations, But why not ruz up a strue.
turo that will increaso the lifo of tho lakes and
dnms Without the need to re-oxcavate them, Sue.
tion pumps aro very effective, They work at ns
low a cost as }d. acubic yard.

236, To the Chnirman~1 do not think that

Me, Qrifin's scheme of having n dam with syphon
pipes at the lower ond of the eastern Inke will
sufficiontly suitable. Any fallure of tho syphons
would mean that a large hody of water would ho
suddenly released, nnd might causo considerablo
damage in {ho Jower Inke, hecauso thero is & sug-
gestod difference of 20 foct hetween the uprer and
the lower lake. Iurtliermore, I think that tho
cost would he very high, certainly as high 28 5
more durable form of construction, should it ho
desired Lo make a dam in that placo, treating it as
o dum proposition only, and oxcluding any “ques-
tion of bridges or railwny over it. Treating it in
such 8 way, Mr. Griffin’s proposal is not suitablo
enough.  Another form could bo adopted for the
same monoy {hat would give stability and strength,
Tho uso of an earthen bank without an ample by-
wash, simply trusting to syphonic pipes, i very
much open to doubt. T profer n concreto struce
ture with some other method of disposing of the
lood waters, Tn my opinion, it is not the best
site for a weir for the purpose of making an uppor
lako at the 1,845.ft. level. Tho distance hetween
the 1,846-ft, levels at: that point is over 4,000 feot,
and the hodrock keeps at 20 feet or moro for prac-
tically tho wholo of the width, making it a most
uneconomical spot for tho orection of a weir, A
much more cconamical point conld Do obtained
aboul 3,000 feel lower down tho stream, where
the rack is practically on the surfaco, and tho dis-
tanco hetweon the 1,845.ft, lavels is about 2,01n
feet. A woir could ho huilt there suitable for the
putposs ot about half the cost,

228, To Mr. Gregory.—Tn that caso the water
would ho 5 feet ahove the floor level of the power
honro, Jn any ease, Mr. Griflin’s proposed weir
will he n very costly structure,

227. To the Chairntan.~Tho artificial Inkes
could ho construcied withont the castorn lako.
Tho absenco of an eastern lako would render the
tailway proposition much clieaper beeauso there
wonld be 1o need to have a mile of hank wator-

roof, or put a pnddled core into it, The cross
ing of the Molonglo could bo dealt with purely as
a rallway bridgo proposition. The presenco of a
dam rendors it necessary to mako provision for
the passage of flood waters throngh the dam strue-
ture, The absenco of an upper lake would cor-
tainly cheapon the railway proposition, and there
would sfill be the ornamental lakes in the eity at
tho 1,825-ft, level. I do not approve of the pro-
position to have a lake ab the 1,845-ft, lovel, bo-
causo I am a little doubtful whother, without fur-
ther storage on tho upper regions, wo can rotain
that level succossfully, as agninst the cvapora.
tion. T also think that 5} square miles of water
surface would be oxcessive, It would mean
flooding a largo aren of land without any object
in déing so, an area of land similar to other land
]m the district—good grazing and cultivatable
]

nd,

228, To Mr. Sampson—~—1In the absonce of tho
uppor Inke, T would simply leave the river chan-
nel untonched, excopt, that T would put a lovéo
bank on the southern ‘side. Thero would net bo
tho holly of water proposed by Mr. Griffin, but I
would allow the 1,825-ft. level to reach to its full
extent, though I would confine it to the oxisting
river hank by a levéo giving 5 feet of water. On
tho northern side the bank rises steeply. Tt would
necessary to run the levéo up for 4 or & milos
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+in order to protect flio sottlers ngainst floods, If
& weir wern mado for the purpose of forming an
upper lake tho flood water could be taken through
gates over tho top, whils the ordinary flow could
pass through discharge pipes at the hottom.

229, To Mr, Gregory,~The matter of the quan.
tity of wator available has beon gone into very
fully in ion with the evi given
with regard to tho Queanboyan weir, We arrived
ot {he conclusion that there was only sufficient
water to insure & unpp‘lly for the lower 1,825t
lake, and that we would not bo able to maintain
an upper 1,840.1t. lake in a series of dry years,
An cstimato of tho cost of Mr. Griffin’s combined
railway roadway and water regulation dom was
framed eome months ago, and In evidenco given
bofore tho Commilteo on the 19th July, 1915, it
was shown that the expenditure would total
81,000,

230, T'o Mr, Finlayson.—If it wero decidod 1o
take the rmlway across tho Molonglo at that spot,
1 would carry it on an embankment much similar
to Mr, Griflin's proposal untsl L approached tho
Molonglo River; then 1 would have a concrets
structure. If thero was to bo no uppor lake, 1
would not have & puddled coro, and there would
not be the same need for carp in the formation
of the bank, An ordinary railway embankment
would bo suflicient, with slopes of 13 to 1, as
against tho 3 to 1 slopes which wonld be required
with 24 feet of waler aguinsl tho embankment.
En the latter case the materinl would have to bo
carefully solected, laid in layers and rammed. 1In
tho nbseneo of the upper lake, using only a plain
embankment, the necessity for a concrote dam
and regulating gates wouid bo aveided, and the
work would be confined simply to tho coustruction
of an ordinary railway bridge. Treating the
matter purely as o railway ~proposition, thero
should bo & saving of £200,000, ‘ihere would bo
no engineering difficulty in taking the rsilway
across ut that spot, but it would not be such an
economical situation as tho ono 1 havo suggested
lower down, Lor ono thing, the rock is deeper,
The immediate constyuction of a railway crossing
would not projudico tho ercction of a weir Ingher
up it Jater on it wore decided to have an eastern
lake. Tiore was a proposition to put the dam o
tittlo higher than the bridge, sufliciontly fur away
to enable any débris flowing over the weir to pass
under tho railvoad bridge, That would simplify
mattors considerably. A concrete dom would Lo
quite sullicient, its construction would be a
simplo matter, Thero is no possibility of securing
a botter situation for o dam higher up tho river,
at loast nol for gome distanco up. The 1,846-ft
lovel is very wide, practically to the end of tho
proposod enstern lako, somo 2 or 3 miles up. 1f
tho railway embankment were mode wilh o
puddled core, so thai it would resist waler pres-
sure, the slopes could bo added to ab any timo in
the future should it Lo decided to make tho
oastora lako,

231, 7' Mr. Fenton.—Tn thai way we would
liave fo revert to our original estimate for tho
carthwaorks, but not to the full total of L380,000,
hecause the regulating gates wonld be cut out. A
distinetly better and more cconamical railway
crossing could be scoured 3,000 feel lower down
the river, Tt would sivo at least £60,000 ns
against a_crossing al the point shown on (he plan.
I is doubtful whethor, without very hig storage
up stream, wo could make provision to maintain
the castern lnke at the 1,845 ft. level. Wo havo
recontly had & reconuaissauce survey on the
Molonglo wntershed, which shows that dams would

ba oxpensive in comparison with tho amount of
water stored,

232. To Senator Story.~If wo do not have the
eastern lake, and if the railway crosses the rivor
3,000 feot lower down, thero wisl bo no necessity
for n hugo embankinent. Thus a big quantity of
earthworks will be avoided. There will'bo no need
for an embankment at tho spot marked on ine
plan unless the lake i pravided, and a railway or
rondway ss bt there. To place a weir at” the
tower end of tho basn whero u railway crossing
can ho sccured at a very much less cost than tho
point suggested in Mr Griffin's schome—in other
words, 1o 1o awny with tho eirenlar basin, and
have one large lnke, would inundate a lot of land
wtrrounding the present arenlar hasn, and inter-
fere with My, Grifin's plan, unless protective
works wero built at the 1,815-ft, level, or the
houlevard raised from 1,830 feet to 1,850 feet in
order to profect tho land to tho south, which is
helow the 1,846-ft. level.  The origmal proposi-
tion was to have tho uppor lake at ihe 1,830-ft.
loyel, That height wou{( give a very decont sheat
of water. It was Mr. Griflin's original proposal.
Tho area covered by water wuuld be much reduced.
The proposl woull be quite practicable, and no
exinting works would be injured.

(Z'aken at Melbourne.)

TUESDAY, Trie MARCII, 1916,
Pregent:
Mr, Riey, chairman;
Senator Kenting, Mr. Einlayson,
Senntor Lyneh, Mr., Gregory,
Senator Story, AMr. Snmpson.
Mr., Fenton,

Walter Burley Griffin, Federal Capital Dircetor
of Design nnd _Construction, recalled and
further examined.

283, T'o the Chuirman~The cnstern Inko is
shows on the plan as part of the general scheme,
but 1 have never proposed that it should be mado
at once.  Tho time when tho work shall bo
eurricd out is n wntter of expodicney, By de-
ferving tho crention of thut luko, a saving will
ho effocted in respect to the carthworks for the
railway, which can bo carried &5 & constraction
lino on a lomporary trestle brdge. Tn October
lnst T was asked Dy letler from the Secretary
lo supply. (1) quantitics, rough seclions, and
an estimate of cost of fillings” and oxcavalions
which will bo necessary before the ornumental
Jakes proposed by mo can bo provided, (2) de-
tails of proposed treatment of banks of orna-
montal waters showing dopth of water at edges,
{3) quantities and sections of dam belween
ongtern Inko and easlern circular basin, show-
ing in _dotnil proposal lo deal with water
fowing into cireular Lesing (4) estimato of cost
of constructing dums, a8 suggested by mo, be-
tween enstern lnke and costern cireular basin,
und also at Yavrolumla; (b) estimato of cost of
dums, climinating from consideration the forma-
tion of tho eastera Inke. On 30th October, I
replicd, giviog tho desired data, as follows:—

Canberra Lakes.

(1 and 2). Formation, inclusive of bottoms,
bathing benelies, esplanades, and promenades
—Earthwork, 1,333,700 cubic yards; osti-
mate of cost, £25,300,
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Tho Department’s catimate of this work
was upsurds of four times this quantity,
whieh dizerepaney I will explain,

I'ypical sections and details herowith show
dopths and lYroposcd treatment of banks,

38, 4, and 8), Enst Inko impounding dam
und “spillway, railway and lighway causo.
way-—Enrthwork, 770,700 cubio yards; con-
ercle work, 21,740 cubio yards; cstimato of
cost, £01,200,

Sections and details herowith.

Western lnke system, impoundment—
{Yurrolumla dam), estimato of cost, £84,000,

Flioso figurea are hased on a number of considera-
tions, which I hnd expected to_explain to tho
committce when ealled upon. I adhero to tho
catimates contained in that letter,  When Inst
giving evidenco on this subject, I had commenced
to explain the bases for my designs and cstimates,
but 1 lad only portion of my notes with me at
that time,  If tho comumittco is taking evidenco
in full on this subject, 1 desiro that the further
matter which I fhave prepared bo taken. In
my sl testimony beforo tha committeo, & table
of arens and depths was given, and I now propose
to place Lofore yon an enumeration of shoro
frontages which I did not give at that timo.
There aro the naturalistic shores of the lakes,
providing park with incidental nccess to waler
totatling 20 miles, of which 137 miles are on the
onst lnke, 3 milce on tho three Dasins, and 12}
miles on tho west hasin, As opposed to tho
naturalistic, there is & cortain extent of formal
thoraug] which aro houl da, with gonernl
access o the water.  Tho total milengoe o? them
ia 6], of which half-n-milo is in the west
lake, nnd 43 miles in the DLasins, Al A}

tho figures submitted by Mr. Davis indientes that
the ratfo of run-off to rainfull ndopied by Colonel
Owen, and used in my caleulations, viz, 5 per
cont , I8, in fact, o low one  Mr Davis shiows the
ovaporation from 1 square mile of water surfoco
in the impounding resorvoir us 348.000,000 pal-
lons or 55,680,000 cubic feob per anuum. This

tion all cor Is to a dopth of
2 fect per aunum. Mr, Davis allows for 3
cvaporation from 3,148 acres of water surfaco in
the Inko system of 9,460,000 gallons por dn{, or
3,152,000,000 gallons per mmum, ecqual to
652,404,000 cubio feet por nouum,  Thix allow-
unco corresponds to a depth of 4 feet por aunum.
Thus, tho total evaporation allowanco of Mr,
Davis is 656,080,000 enbie feet, plus 662,100,000
cubie feet, or 608,144,000 cubic feot per annum.
My estimnto of evapoation, at 3 feet per annuni,
on 1} squaro miles of reservoir, is 126,462,000
cubie feet.  On 83,1454 acres in iho Jake system
it mnounts to 411,067,000 eubie feet, nking
the total for the lakes and reservoir
636,510,808 cubic feot, T'lo amount allowed by
Mr, Davis for ovaporation from the luke system
alone (552,464,000 cubio fect por annum) prac-
tienlly ngreea with the total evaporation allowed
by Colonel Owen on the combined water aren of
tho Inke system and impounding  reserveir
(8,450,000,000 gallons per annum == 552,000,000
cubic feet per annum), and gives a dopth of
ovaporation of 4 feet por aunmum, which is more
than twico tho net evaporation (total evaporation
mnus rainfall on water surlace) per my deduction
submitted herewith,

T proposo now to deal with the ovidence which
kas Leen given in regard to the actual supplying

theve nre 137 milos of frontagoe in the onst, lnke,
and 20 miles in the basins and tho west ake,
making u total water frontage of 343 miles of
which only 5} miles are formal, I submit that
evidence in answer o tho opposition that has
been raised in regard to the formality of the
lakes  Thoe formality is only incidontal to the
lakes  The faet that that so small portion of
the design exclusively impressos itself on the
mind, whon looking at the plan, is an indication
of what would be its improssiveness in the city.
In the main the lnkes are informal; with the ex-
coption of only a small fraction, they follow the
natural contour,

T have also inveatigated thoe matter of the rain-
full for tha supply of the lakes, and I hopo to bo
ablo to show you that there is an adequate water
aupply. On tho occusion of my former testi-
mony I unulysed the ovidenco of other witnesses
on this subject, but I did not deal with the evi-
denee of My, Davis, which had been taken pre-
viously. ~ Mr. Davis estimates that if an
impounding reservoir, containing 7,500,000,000
gallons, wero constructed on tho Queanboeyan
River, it would casily supply a uniform flow of
1,500,000 gallons per day, or 5,475,000,000 gallons
per annum, which is equal to 876,000,000 enbic
feet per annum, and that if the Molonglo is
taken into consideration, then there con be litile
question that the stability of the proposal would
be vastly improved, oven in periods of drought,
auch as 1900-1902. My estimate of the net
run-off from the combined entchments of Quean-
beyun and Molonglo, at & point 10 miles below
the sito of dam roferred to, is 760,606,387 cubic
feot per annn in the yoar of minimum rain{all
without any previous stornge.  Comparison with

capacity of the imp ing reservoir on {ho
Queanboyan River, which we propose to utilize
for maintaining tho Jakes. I wish to show that,
with this, tho Queanboyan River alone is capablo
of keeping full tho wliole system of Inkes when-
ever thoy arve earried out. I arrive al my esti-
mate on tho samo basis as was employed for figures
which I ;‘nvo for tho catchments of tho two rivars,
teaving tho question of impoundmont open. In
this catchment on the Queanboyan, there are 129
square mles hetween jsohyotals 30 and 35 inches,
164 squaro milea between 25 and 30 inches, snd
02 squarc miles botween 20 and 26 inches. T
liavo taken out tho actusl annual rainfall for
minimum, averago, and maximum yenrs over theso
threo difforent areas ns classified by the Motero-
logical Bureau. 'Fhoe total rainfall in the mini.
mum yeasr was 15,867,406,000 cubic fect por
annum over the wholo enclosed area of 365
square miles. The run-off, reckoned at § per
cenb, of the total, would be 792,870,300 cubic fest
m tho driest year, Tho ovaporation on 1§ square
miles of the impounding reservoir at 36 inches
would amount to 125,462,800 cubie feet, loaving a
net run-off per annum of 667,417,600 cubie feol,
or 1,828,520 cubic feet per day, or 21 cubie feet
per second, Tho avorage minimum rainfull over
the entchment is 19 inclies, Thoe time of filling
the impounding reservoir with the’ supply would
be in a minimum year 18 months, in an avorngo
yenr 11 months, and in a maximum yenr 7
months.  Tha additional water supply operating
to preserve the resorvoir lovel aftor the first fill-
ing, t.e., 95 por cent. of tho annual rainfull an o
wator surfaee of 1% square miles at local ratos of
rainfall (10} inches in o minimum year) is
34,760,480 cubic feet.  From the above data in
connexion with the report submitted by me at
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Canberra on 17th September last, it is seen that
the net rainfell for this catchunent during tho
driest year of 40 years records 10 inches, and
that on the assumption of 5 per gent. grow run.
off, tho mnet run.off for the reservoir is
007,417,600 cubie feot, plus 34,760,480 cubie fect;
wtni, 702,178,000 cuble feet, of which only
630,610,808 minua 121,000,000 (or 415,500,000)
cublc feet is with proper regulation re-
quired for the Canberra lukes, leaving a con-
trollablo surplus to let down the lower Molonglo,
below the Yarrolumla weir, of 286,500,000 cubic
feot, regardless of Bolonglo or loen! storm acees-
sions,  Therofore if tho actusl run-off wero as
low as 3 por cent., no storage would bo required
from previous yenrs to provido ngainst any num-
bor of dricst years on record. Furthermore, if
no run-off wh d in the catcl
the impounding reservoir would supply the lake
Josses for threo comsceutive yours, which, of
courso, is the reductio ad absurdum of tho limiting
conditions, sinca lierctofore thosminimum rainfall
has been approximnted in only threo isolated
oars in 44 yoars, and was in the worst inatancos
lvwlh receded and succceded by good yoars of
rainfall,  That is shown by reference to the
comploto record of the nearest observation points,
also by comparison with the history of catchments
of streams olsowhere, whose behaviours accord
with different characters,

234, T'0 My, Fenton—Mr, do Burgh said: #It
tho Commitice proposed to go on with the big
scheme, thoy might just pull through if the
Quosnboyan River alono wero regulated. On the
other hand, thoy might not, If the Molonglo
Rivor were also regulated, I think thoy would
bo fairly eafe”” I think my figures show con
clusively that the Queanboyan River alone has a
suflicient capacity to maintain easily all tho lakes
without worrying about tho Molonglo. I do not
know whether Mr. do Burgh Jas hind timo to go
into this matior th ghly, and givo considerat
to tho rainfall records taken piccemeal over t!)o

236, To My, Fenton.—Mr. do Burgh says that
taking into consideration all the facts relating to
tho years 1000-02, tho murgin is bare,  Whon [
wropared this information, [ had not seen Mr, do

urgh's evidence, but I will bo glad to analyzo
bie statement carofully, In regard to the provi-
sion_for flood waters in the Canberra lakes, no
fluod having been measnred, it §s difiicult to
make assumptions that will cover the woret casea
in regard to the discharge from thoe catchment of
the Queanboyan and Molonglo Rivers at the lake
dams, I have, howover, approached the problem
in difforent ways with varying results, and it is
a matter of | tionary judg d ini
which should o taken. ~ V'rosumably, tho result
will bo the construction of a much larger dom
than we should regard as necessary if wo
had moro flood records to_guide us. The
rocords of the Clommonwealth Meteorologist show
tliat 8 inches of rain fell in June, 1801, which was
fonr times the averngo for the same month over &
'[‘)eriod of 43 yenrs, and produced the highest

nown flood in that locality. Of this quantity,
4.31 inches fell from 1st Juno to 24th June, and
3,60 inches from tho 20th to 28th Juna, three days,
The nssumption is that the foll on tho last of
theso days was on ground so saturated that the
wholo of tho rainfall was discharged in the ‘water-
course, and renched tho lnke sites. Water from
tho south ity of tho catch 70 milen
distant, woulll reach the Inke area in not Jesy than
18 hours, On theso assumptions, tho discharge
would bo 20,854 cubic feet per second, which
cquals n rute por square milo of catchment of 44
aubio feot per second, Turning now to the do-
purtmontal contour plan, I submit to the Com-
initteo cross seetions botween Hood lovels, Of
theso, seetions 1, 2, and 3 only might possibly Lo
rolied on as giving an approximate dischargo in
this Oood, bevauso it is only in thia reach of thoe
stream (whero tho cross soctional area approaches

i forn blo dis ) that ordinary
slrenm lino nction ean bo anticipated, Combin-
inl‘;'sl.ncso areas with tho average hydraulic grado

territory, Mr. do Burgh's is cortai;
on tho safe side, but X have had p.lnnly of timo
to investigate this matter, and I think my calen-

lations aro corveet.

286, To Sonator Iynch—1 am nwnro.t]mt Mr.
do Burgh snid that “if tho Molonglo River wero
dammed it might bo possiblo to construct the
upper lake with safety, but the wiser course would
Do to mrke a start with the other Jakes,” lmt'tlm
figuros I havo used in making my caleulntions
aro the netual rainfall statisties collected by the
melcorologist. If Mr., do Burgh were neked to
make a report on this project, e might bo able
to give n moro comprehensivo answor, Naturally,
in meroly answering questions before tho Com-
mitte, ho hnd to bo very conservative, In the
year 1900, thoro was a rainfall of 30.41 inches at
Quoanboyan, 35.61 inchos at Mount Camphell,
and 46,50 at Snowball, In 1001, the rainfall
dropped to 17,34 nt Queanboyan, 21.70 at Mount
Campbell, and 24.74 at Snowball; whilst in 1003,
it was 10,45 at Quennboyan, 14.30 at Mount Camp-
bell, and 34.66 at Snowball, Without recciving
any run-off whatever this Queanbeyan reservoir
would mako good our evaporation losses, but thoso
statistics show that thero-was rainfall in the driest
yoar. Thon in 1903, the year following, the rain-
fall at Queanboyan was 20.30, ab Mount Camp-
Lell 26.81, and at Snowball 33.63.

d by the plan, we got the following dis-
charges:—Per seetion No, 1, 87,321 cubic feot
por second; per scetion No, 2, 40,600 cubio foot
per second; and por section No, 8, 106,000 cubic
feot por sccond—tho last-named discharge ob-
viously impossiblo  Tho flood discharges estimated
in this way should, with accurate records, form
the moat relinble basis on which to make provision
for dealing with such water in the futiro, ns they
correspond Lo an nctually measnred quantity, but
tho dischaige thus obtained is so largo by compari-
son with the maximum rainfall and with othoer
rivers in New South Wales and Victorin that only
vorifiention of the nssumplions made in connexion
with the channel would afford any justification
for provision evidontly so vastly in oxcess of ro-
quirements.  ‘The following figures from rivors
of nearest similarity in conditjons and arcas show
how gront is this diserepancy: ~ The Tumut
River hna an arca of #80 square milos, and hna a
record maximum flood dischargo of 20 cubic feot
per second per square mile; the Snowy River,
with an area of 680 square miles, has a discharge
of 25 eubie feet; and the Kiewa River, 434 square
miles, 30 cubic feot. Tho grade of river bed,
howover, is not fully shown; in some places the
level of river bed is shown, in others the lovel of
the water in the river without showing depth of
wator. Again rocky bars are shown in existence,
but the dopth of theso bars (i.e., hoight of river
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bed jmmedintely above and lelow them is not
shown), nud though theso do not soriously affect
tho hydraulie problem under consideration, both
further rocords and surveys avo wantod for check.
The hydeaulie grado of iood waters shown lgy the
plain is from R.1, 1830 on tho east to 1812} on
the west, o fall of 174 feet in 29,000 feet, or on an
average 1 in 1700. The valuo of tho co-officient, of
roughmess used is as low as would bo applied to the
flow of river with serious obstructions (such as
boulders, detritus, vegetation, &ec.), Illowever,
evideneos of old residents of tho distriet in-
dicates that crosion has in recent years very
seriously allered tho configuration of ‘the river,
and increased width of channels at this locahty,
so that, #s the criterion, the channel must sub-
sorvo rainfull information, most especially, since
the veeasion of tho one preponderant flocd was an
ocension of very exceptional duration, not of an
unprecedented rate, of fall,  Allownnco for abott
50 cubic feel per second per square mile of eateh-
ment, therefore, will only err on the side of ex-
cess cost.  Various authorities can be quoted
in support.  Mr., Chamier, of Sydney, gives
tho run-off on flat country, sandy soil, or
cultivated land, as from 26 {o 35 per cent, of
the rainfall; on mendows, gentle declivities and
absorbent land, 35 {o 45 per cont.; wooded hills,
slopes, nntd eompaet or stony ground, 45 to 55 per
cent.; mountainous or rocky gronnd, or non-nb-
sorbent surfaces, 55 to 65 per cont.; and naked
unfissired mountaing, very steep ground or paved
strects, 50 ]])er cent. I submit also from the on-
gineer in charge of river gaugings, Now South
Wales Conservation and Irrigation Commissi

#In ho case of the Tumut river, where gauglings wore
obtained within 2 fect 3 inches of the high o b
snil the Kiows, in Victoris, which w 13
8 Inches of themaximum, thefigures are hield tobe practically
correct, ‘The Hunter was gauged st the masimum
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% JFor estimating the Molonglo runsoffl the Tumbt, Suowy,
aud the Victurinn tributacies of the Upper Murray can bo
conblered, Theso atraams have their vourcen in the highest
ranges [n the continent, and are greatly s d by melting
n wintor, ‘Their maxiinum rate va from I to 30,
“ﬁ' hout 22 cusecs por square milo,
he Molonglo drainage area iv much loss rugged in
character, recolves less than hialf the averagorainfall enjoyed
h& the streama quoted above, and is generally inferlor in
efficiency. I have no hesitation in lug%cltln] 16 cuseon
}ou. It, per acc.) per square mile as the maxbmum rate of dow
for the Molonglo.”

sad
'

I have propared tables regarding Victorinn and
Now South Wales rivers, compiled from the re-
ports of tho Victorian State Rivers and Water
upply Comimnission, for the yoars 1908 and 1912,

a list of masimum rates of run-offs in cusees per
u?’uurc mile of catchment, compiled for New Sonth
Wules und Vietorian records. o says:—

© The figuren given are approximations based on productfon
of the valume curve from loweat f “ages or combinig
walerway nrenn with mesn velocity enrves produced.”

md of the Commission for Water Conservation
and Irrigation in New Sonth Wales, and a careful
comparison of tho facts contained theroin, with
the condilions of tho Molonglo, shows that ihore
can he no question as to the safoly of the allowanco
I have made for floods,

VICTORIAN RIVERS, MAXIMUM FLOODS, ETC.
Dara Corrirep rrox Rerorrs ok STATE Rivirg AND WaTER SurrLy CoMMISSION DATED 1905 AND 1912,
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NEW SOUTH WALES RIVERS, MAXINMUM FLOODS, ETC.
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The qucstion of the depusition of silt. in the lakes
hus been raised,  The only wny to deal with
this mubject is to taks the aetunl conditions md
prosuppose their offect on these lukes, knowing
the water in the Inkes and the flow into them.
Somo vory nbsurd statements have been unde
vegarding the silt that may be eapected in lnhes
in this loeality, and I have gono to great painy
to ascortnin tha quantity of silt that conld ho
brought down and deposited, ‘I'ho question of
silt depositing in the Canberra Inkes, heeanso of
the impoundment provisions ullowed for and
easily offeeted in tho upper reaches, effectunlly
clarifying ordinary flow and wnny floods, is re-
duieed to the problem of unuaunl floods.  An esfi-
matn of tho siltage in rivera in flood in Victorin
is abont 50 grains por gallon, or about 1-1400th
by weight, and rivers in novmal clear condition
curry about 10 grains per gallon.  The propor-
tion enrried by tho Missiasippi hns heon detor-
mined ns 1-1600th by weight, which figure T am
adopting in the ealenlation, T may add that
Colonel Owen's ovidoneo gives 1-1600th ns tho
silt. carrying capacily of water (1-1500th by
weight == 1-2250th by volume, sineo the ratio of
weight of carth to woight of water ia approxi-
mately 13),  Assuming that a maxinum_ flood
gg 33,000 c.f.8, will riso and subsido in 24 hours,

x 3,600 x 2¢ = 1,425,600,000 cubic foat

2
. 1,42%600,000
flood waler, enrrying —‘——24250—

= 633,600 cubic

y
fect of suapouded silt == 28,900 tons. [T all the sllt
remained in tho lakes tho averngo depth of doposiy
ronld bo o9 1721610 faot or = 1/181h
would bo {rires = /21Gth foot or = 1/18t
inch, but this mplies that the wator entored the
aystem turbid and Teft it quite clear, manifestly fin-
posgible.  "The proportion that wight be oxpoeted
under the comditions operating are shown by the
fallowing enlenlations :—

‘I'lie flood entering the Enst Lake and distributed
Uy dilrtion through 1,425,6r0,000 - 838,400,000
= 2,264,000,000 cubic feot of water = 10,700 tons
633,600 x 838,400.000 .
3 55000,000 = 231,634 cubie
foet in Enat Lake,
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procipitates

Aren of Bust Luke = 1,672 ncres = 72,532,00
sruare fost.

Dopth of siltago in Enet Luko L feot

! “ TZ502,000
== 1/26th fnch on thiv arca,

The quantity of suspended silt earcled into Bonlus
aud W eatenn Luko §s 633,600 « 234,631 cnbio feet
8,906 etbie feot ditrilmtod by dilution throngh
0,000+ 970,992,000 " eubie feot =
2,.1‘.!6,-':92,(’007( bie feot of water, precipitating

! Ot

{0 N
¢ e fo
38,906 x 500 — 161,700 enble feet =
7,300 tons,
‘I'hoaren of Busins and Weatorn Lako s 1,474} neros
or 64,185,660 #qunre feot ; tho dopths of siltaga pro-

61,700 s
Gmﬂmt or = 1/32nd

duceil in this pystom ==

inch,

T'ne balancaof sili 633,600 — (234,634 x 161,700)
== 237,266 cuble forr = 10,500 tons ia carried past
the lnke eyatem by flood waters,

7, To Senalor Story.—Tf tho castern lnke
wers omilled, its olnrifying action would not
aceur, and thero wonld ha a grentor deposit in the
westorn Juke.  Tn that event, the deposit in the
weslorn Inkes would he somewhat Jess than 1.2k
inch, [ am caleulating on 1-26th inch as Jikely
to be tho depesit in the castern lake, which hinx
a lesser volume, [ am allowing for the dilu-
tion of tho water in the lake by the water
that flows throngh it.  That flow would ecarry
a good denl of the silt through the lake. The
ceastern cireular basin would probably deposit at
tha same rato ns othor portions of the lake. ‘The
water would bo turbid nll through in a big flow, I
am showing that, in nny case, tho quantity of
silt deposited is inconsiderable.  So far s we can
estimate the rate of deposition, many generations
would elapse beforo the silt would present a prob-
lem. T have made a sccond estimate on the assump-
tion of a flood largor thun enn bo anticipated, eay
water rising from zero to 33,000 cubic feet per
second for 12 hours, maintaining that maximum
for 24 Lours, and then falling to-zero again in nn-
other 12 hours, The volume of flood water on that
basis would be 4,276,800,000 cubie feot, which
divided by 2,250, would mean 1,800,000 cubic feot
of silt in suspension, brought down == 85,000 tons,
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Flood water, plus wuter n Enst Lnko ws
4,276,000 ¢ KER 400 = B, 116,500,000
cubic  foet,  Deporited o Bt lake  w

, AIB, )
1,900, x 5,1 15,200,100 = 312,000 cuble feet »m

,
B o Depth depoited in Eant Jake -
312,000

PR fool —~ 1 20th inch.  Careied to West
Lake, LN - 312,000 = LIRS (00 cubls fect,
Fiod, plus watos in Weat Jake, 4,276,500,000 +
giowpant o 5,355,7925m0 cobic feet. Do

y - 970,092,000
proviterl i West Lake, 1,OSR0U8 x 5,247,792,000
o 291000 cubie foet = 18,200 toun,  Depth in

201,000
Wout Lake, 0 ThaGnn fout = 1 20thinch, Balanco
[RUUTXTTHTRENY

00t 204,000) me 1,204,000
S s cnsried pust. Theso
drons shew that Jarge floods will not
appreainbly incrense the doposit of silt in the
fukes, becituse the inerense in the total quantity
of matter 1 suspension brought down by such
floods s nearly o bul 1 by the d

wg value of the rtio of lake volumy to flood
water plus tnke volume, Tt only the matter held
in suspension by the lake volume which will he
oventunlly deposited o silt in tho lnke system
when food waters are removed as quickly ns they
arrsse, al oy proposals herewith embrace pro-
visien for sielh removal, We enn, therofore, con-
s lwdo that e difliculties will ariso from the deposit
of il the lakes earried down in suspension by
flowds, and this, 1 may sny on athority, hus also
Leen the eaperience of the Victorian State Rivers
and Water Supply Commission at the numerous
wnms and woirs under their control,

248, T'v Senalor Story,—1 do not think it
would Lo necessary to lower the levol of the lake
in the event of fluods; in fuet, 1 do not kee how
that eould be managed,  The only snfo method
wanld he to discharge the water as fust as it come
down, nnd ¥ wonld prefer that to ba done auto-
matieally rather U o depend on notice  of
floods, which come down very vapidly, ns wo
know from a recent experience.  The difference
in deposits i the western and eastern lnkes during
a by flowd would be nogligible, 1 saw no evidence
of mlt having heen doposited in the Molonglo
Basin duving the reeont flood. T ennnot ree why
the eiveulnr design of the lnke and the narrow
ontlet ~honld Jead 1o a depuition of silt. During
floods the deposition would not be lurgo, beennse
there would he o strong eurrent tlwongh tho lake.
Colonel Miller stated that le had seen o 12-m.
depusit of st on the tup of the Molonglo lridge
Mhat 13 o physwal mmpossihility, hecause the cor-
rent wonkl T caniying the wilt in suspension
Transposation by owlerminmg s often con
fused with wilage  Another question that has
been raised 15 that of (ke effect of wnve
action o the shores of the lake, and the
propev precautions (o be taken for their protec-
tion.  According tu the Stevenson formuln, whiclh
is commonly wsed for computing tha aetion of
wind on water, in the longest foteh of this lnke
we shall have waves meusuring 33 feot from
ervat to trongh.  In other portions of ihe Juke
the fetel 19 ealenlated as boing 1 mile, and tho
waves ns boing 3 feet from evest to trough,  The
ms protection methads adopted have heen based
on thoso figures.  Tn regard to the likelihood of

trouble from mosquitocs, I should like to quoto
from n report of a statement by Dr J. A. Leach,
i the courso of a locture ‘on **‘Tho Deadly
Mosy " del I the Mell; Town
Linl}, on tho 12th October, 1910 i~
“ In ono of the fire buckets at the Exhibi
tion, exumined during tho ALN.A. Exhibition
of 1014, lio found no fower than 53 egg rafts,
contuining nbout 15,000 cggs, and scores o
larvy and pupre,  Tho iden that mosquitoos
bred on the pools in the Ixhibition gardons
and such places was fallacious, ‘Lhoro wero
too mnny euemies in tho shapo of sticklebacks,
water scorpions, the larvm of the dragon fly,
or mosquito hawk, to allow them to breed.”

239, T'o the Chairman.~It will not be possible
1o atale uceurately whot the cost of tho earthworks
vl be until the method of hendling has been de-
termined, und tho method will dopend on the
quantities 1o bo hundled, L have made assump-
tions ns 10 cost, Lnsed on the use of a cortain
type of excavator, ollowing for capital cost,

opreciation, interest, cost of operation, wages,
and conl. 1 have reckoned 24d. por cubic yard
for the nctual oxcuvation of the material by a
Lubecker lund dredge, operating on a construction
lino railway, but, perlinps, by the use of sore
othor type of machine t}mt figuro could be bet-~
tered. ~ That cstimate is oply for lifting and
transposing the materinl within range of tho
machine; 1t does not include transport, For the
Iatter we huve to make nllowance for the cost of the
locumotives and irucks, and dopreciation, repairs,
nnd interest charges on them. “These ave 725, por
duy; conl, 804.; oud wages, 004.; making n total
of 1628, por dny, for 600 cubic yards—tho ostimate
of a day's haulage, equal to 3}d. per cubic yard
to hnul tho materiul any distance, Away from
the raway wo should probably employ traction
engines A l-mile haul and return would occupy
40 minutes; 12 trps por day of 10 cubic yards,
or 123 tons cach, would amount to 160 tons,
The capital cosb of a {raction ongine for a
12-ton l‘und would be not over £2,000; the de-
precintion would ho £200 per annum and interest
£803 tota) £380, which, distributed over 2560 days,
equals 828, 6id. por day, or 2.24d. por cubio yard,
Tho operation of the engine would zost 52s, por
dny for a crew of five men, und 128, for conl, or
6.4d. per cubic yard.  Tor a hnul of one mile
tho cost would 8,044, por cubie yard; & mile,
4.32d.; 4 mile, 2.18d, per cubio yard, or with
allawanee for swelling and handling, 0d,, 44d.,
and 24d. respeetively,

240, T'o the Chairman—~Tha coat of this ox-
cavating may be compared with the cost of the
Tang Lang swnmp roclamation, where the
machine is now exenvating 3,000 cubie yards of
muck per week at a cost, ineluding the provision
of raitway tracks for oporating it, of 1.903d, per
cubic yard, with the expeetation of lettering this
avernge where aitempts in the past with bullock
tenme and scoops havo gonerally resulted in both
animnls and scoops becoming hopelessly bogged.
Removing the muck at Lang Lang by ordinary
motheds would cest not less than 1s. per cubic
yord, if praclicable. In the construction of the
enstern lako at Canberra practieally no earth-
work is involved, In the east basin I estimate
that there would be 361,000 cubie yards of excavat-
ing, in thoe central or “Molonglo’* basin 98,600
cubie yards on the north boulevard, and 177,000
cnbio yards on the south boulevard, This estimnte
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includes provision for the bottoms, boaches, boule-
vards, nud osplanades,  In tho west basin on the
north thore would bo $9,500 cubic ynrds, and on
the south 183,600 cubic yards. In tho west luke,
there would Lo 361,08 culio yards, including
tho boulovard and esplanade  In addition there
would be 20,000 eubie yords in the islnd.  On
tho circular cross road there would he 10,000
cubio yords, Around tho aquarimm pond, north
boulevard, there would be 20,00 cubse yards.
In tho east basin thoe wholo of the~ work
would be in silt. There would be 88,000 cubic
yards which would requiro to be hauled un sver-
age distanco of 276 icet; 18,500 cubic yards,
which would have to be Linuled an nverago distanco
of 260 feet; 50,000 cubie yurds, which would need
to bo hauled an averngo distanco of 000 fect;
8,000 cubic yards, whicls would lave to be hauled
an averago distance of 850 feot; 11,000 cubic
yards, which would require to be hauled an aver-
ago distance of 460 feet, 31,600 cuine yards that
would need to be bauled an avernge distonco of
1,100 feet ; 205,000 cubic yards that would require
to be hauled an averago distanco of 801 feet. In
tho Molonglo basin tiisre would bo 7,300 cubic
yards of shale, which would have o ho removed »
distanco of 260 feet, 24,000 cubic yards of allu-
vium, which would need to be hauled an average
distanco of 525 feet; 45,000 cubic yards of silt,
which would necessitato an averago haulage of 260
feet; and 22,500 cubic yurds of alluvium which
would have to be hauled nn averngo distanco of 700
fect.  On the south boulevard, in the Molonglo
basin, 82,600 cubic yards of silt would requiro
to bo hauled an average distanco of 300 feet,
ond 94,500 cubic yards would require to
bo hauled an avernge distunce of 500 feet,
In thoe west basin, on the north boulovard,
1,500 cubic yards would lhave to le
hauled an avernge distunco of 800 feet, and
922,000 cubic yavds of lonm would require to be
hauled an average distanco of 200 feet. In the
soutl boulevard thero would be 116,500 cubie
yards of alluviwn which would require to be
hauled an average distance of 400 feet, and 05,000
cubie yards which would have to be lhnuled an
averago distance of 800 feet, At tho aquarium
pond 26,000 cubic yards would nced to bo hauled
au avernge distance of 300 fect. On tho weat
bonch boulevard there would ho 30,000 cubic
yards which would neccessitate an avorage haul
of 7560 feet; 60,000 cubic yards of loam, which
would require to bo hauled an averago distanco
of 60O fect; 7,000 cubic yards of alluvium, which
would need to be lmulct{ an average dislance of
400 feet; 34,600 cubic yards, which wonld require
to be hauled an average distanco of 500 feot, and
113,500 cubie yards, which would have to Lo
hauled an average distanco of 300 feat. On the
esplanado, thero would be 39,000 cubie yards of
alluvium, requiring an averago haul of 300 feet;
30,000 cubic yards neecssitating an averngo haul
of 450 feot; 18,000 cubic yards requiring an avor-
age higul of 700 feot; 30,000 cubic yards, which
would roquire to be hauled an average distance
of 600 feot. In the island, there would bo 20,000
eubic yarda of alluvium, which would have to e
lmnlndY an average distance of 300 feet, and ap-

roaching the bridge across tho bay thero would
Ko 10,00% cubic yards, which would have to he
hauled nn average distanco of 400 fect. ‘Theso
make a total of 1,333,500 cubic yards, and
1 ostimate tho cost of handling that quantity
of eoxcavated material at % per  cubic
yard.  Thet cost covers tho ecarthworks in the
ordinary accoptation of the torm, but T do not
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say that it would suffico to cover tho cost of grad-
ing the excavated materisl into heds. My esti-
muto of the cost of haulage is based upon an
averugo coat of 8.61d. per wilo,

241, Lo Senalor Lynch.—Mly estimato of 43d.
per cubic yard represents the total cost of tho
work, including earthworka and hnulage. I havo
not nllowed anything for lovelling, In handling
this material probubly locomotivea would not be
cmployed at all, though it might provo to bo
more ceonomical to put it inte dump carts, and
reniove it on o iramway.

242, Lo Mr. Fenlon.~1 stated proviously that
I estimated the work done by the machino at 21d.
per cubje yard.  ‘Chat was based upon tho ay-
sumption that it would handle 600 cubic yards
per duy. Tho removal of the 1,333,600 cubic yards
of materinl would cost 43d. per cubie ynrd, but
24d. per eubic yord would represent tho cost if
the work were done by o machine standing on a
finished track.  In such circumstances tho work
would cost less than if the machine had to lay its
own track upon which to move backwards and
forwards, In the latter event, the cost of tho
work, if dono_by machine, would bo 3td. por
cubic yard,  In’somo instunces, tho carth would
be completely bendled by the mnachine, and no
houlage would bo required,

248, T'o Mr. Sampson~My ecstimato of 43d.
per eubje yard includes tho cost of operating tho
muchine and the trausport of the material to the
place where it haa to bo doposited.

244, To Mr. Femdon—'Lhe totul cost of the
operation from Leginuing to end, I estimato at
48d. per eubie yard. That would ho tho aversgo
price, but in somo instances tho cost would range
as high s 1s. per cubic yard.

245, Po the Chairman—~I have already sub-
mitted detnils regarding the shoro embellishment
und protection of the lnke, including tho lLoach-
ing and necess steps, It will bo seen by referenco
to the dingram submitted that the finish around
tho three basins there is a formal horder. That
consists of concreto stops, five in number, and
reuehing from n height of 23 feet above water level
to wator level; thence the concrolo is to be carried
down on the slopes of the basin in the shallow
waters, 1o a depth of 18 inches, and thero a sill is
to he provided on n system of piling, which is to bo
embedded in the rolid earth,  This will alwaya
be below tho water lovel, so ihat it will be of &
pormanent character  In deep water, of course,
ho use of this retnining piling is not practicablo,
The shallow shore treatment extends to n depth
of 6 feot  Elsewhoro I have provided for a
rongh-stone pitching on a_concreto toe or sill
1 foot thick, resting on tho bottom of the lake, so
18 to obviate nny possibility of a slide. In cvery
ease, the eonereto runa down te a mean dopth of
18 ineles below wator lovel. In the enst basin
boulevard the conerete employed would amount
to 1,000 cubiv yards, which, at 503, per eubie
yord, wonld invelve an espendituve of £3,500.
The rough pitehing would represent 19,200 square
yards, and would cost £2,020. the conercte
toc would cost £950, whilst the 6 x 9 x 2
ineh piling would total 1,600 lineal feet, which,
at 48, per foot, wonld cost £320, On the north
side of the central Basin there wonld be 860 cubic
yards of slep revetment, which, at 50s. per cubic
yard, would entnil an expenditure of £2,150,
whilst the rough pitching wonld cost £228, Tho
conoroto toe wonld represent 90 cubip yards,
which, at 505 per cubie yard, would cost £325,
whilst tho piling would involve 5,800 linonl feot,,
which, at 4s, per foot, would mean an outlay of
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£1,160, meking & total of £3,763, Un the south
boulevard, the concrete step rovewments would
represent 700 cubie  yards, -which, at 5Us
per cubje ward, would mean £1,761, The
rough pitching  would cost £707, tho con.
crete tos £4063, and the piling, which would
represent 2,000 lineal feot, wonld cost £485,
In tho west basin, north boulevard, tho con-
crete step revetments wonld represent 480 cubie
yards, and would cost £1,200, the rongh pitching
would ba equivalent to 120 cubic yords, and would
cust £443 1 the concrete too would nbsorb 120 cubic
yards, which, at 50s, per cubie yard, would neces-
sitato an outla{ of £300, and the piling of 800
lineal feet would cost £160, On tho south bonle-
vard of the west busin, the concroto step rovet-
ments would ropresont 145 eubic yards, and would
cost £305; the rough pitching would invelve ax
outlay of £330; and the concrete tos would cost
£200, Tho rough pitching of the bridge approgch
on the east side would involvo an outlny of £360;
that on the west side would reprosent n wimilar
sum, and the concreto too for that pitehing,
namaly, 60 cubic yards, would cost £300. On the
wost boach boulevard the rough pitehing, covering
96 cubic yards, including lubour, would necessitate
an oxponditure of £273, and the concrete too of
45 cubic yards would involve an outlay of £121,
The csplanade conereto step rovotments, of 374
cubic yurds, would cost £035, the rough pitching
£300, thy concreto tos £350, and the piling £320,
making a total of £19,285, For the rough work
on the top, 1 would uso concreto caust in place and
wude of local materiul, T have caleulated for

would run fnto 8,020 cubic yards of plain con-
crete, whick, ut £0s, por eublc yurd, wonld ropro-
sent un outlay, of £21,605, and 6,179 cubic ynrds
of reinforced concrels, which, ot 70s, per eutne
yurd, would involve an expenditure of £21,000,
making a total of £43,681, The construction of
the staunch wall wonld run into 4,850 yards of
plain concrete, which, nt 508, per yard, would ro-
present on expenditure of £12,125; whilst tho
staunch facing would represent 2,100 cubie yards,
or an outluy, ot 50s. J»er cubie yard, of £5350; a
total of £17.375. Adding 10 per cent. for con.
tingencies tﬂ‘o aggregato outlny under this liend-
ing would Lo £76,311, whieh, with £14,879 for
carthworks, would bring the totul cost of the whole
embankment up to £01,190. The uppor lnko is
20 feet higher than is the lower luke, By means
of the syphons which I propose, and which would
be bedded on the bedrock, wo would he onabled
to take the wator from tho upper Inke to the lower
without in any way imporilling the eighenkment,
and in addition we should got the benefit of tho
totul difference of hend hetween the lovels of the
two sites, This means n reduetion in the area that
would othorwise bo necessary to discharge tho
water through tho catsoway,

240, To Mr, Sumpson,—A syphon iz preforable
to an overflow, The latter would cost much more
mongy, and would require to cover u much lurger
aren, in addition to which furtler expenso would
be involved in tho construction of bridges, I
prefer the syplion motlied to the overfiow on
.ﬂm grounds of cconomy in first cost, and cconomy

pructically no earthwork in connexion with the
cast luke, with tho excuption of tho dam, which in
intended to_impound the water at tho railway
crossing,  The matorials for this dam would be
obtainod chiefly from the railway cutting, and it
18 o quistion of whether their cost should be
charged against the railway or against the lakes, or
how it glou]d be proportioned hotween bath.
T have proportioned it, The Lorings in connexion
with the _carthworks disclose soveral kinds of
material, Thero are 140,000 cubic yords of allu.
vium, 30,600 cubic yards of loam, 30,000 cubje
yards of saud, 63,700 cubic yards of gravel,
and 236,000 cubie yards of clay, mnking o total
of 500,300 cubic yards of enrthy matorial, Thon
there are 49,000 cubio yarda of schist, and 116,700
cubic yards of gramite and decomposed granite,
or o total of 105700 cubic yards of rock, Tho
matorinls that would b§ used in the construction of
tho dam nggregate 060,000 cubic yards, Taking
tho cost of the earthy materials at 6d. per ctibje
yard, and adding 10 per cont. for eontingencies,
this would represent an cxpendituro of £13,750.
"Then T estimate tho cost of deeling with tho rock
at an nverage of 1s, 4d, por cubie yard. Making
an sllowance of 10 por cent, for contingencics,
the cost of this material, would rapresent £12,150,
This means that an oxpenditura of £11,030 would
have to be charged agninst the railway, and the
sum of £14,870 agninst the lakes, In addition
there is excavating work to be dono for tho stauneh
wall down to rock, 80 ns to prevent any possibility
of percolation below the present grado of tho
carth, This represents 0,700 cubic yards, and
would cost 2s. per cuble yard. For tho installa.
tion of tho flood diseharge syphon, cxenvation
would be involved to tho extent of 75,000 cubic
yards, which, at 2s. per eubie yard, wonld repre-
sent £7,500, making a total for the oxcavation of
£8,468° The conereto work, allowing for o syphon
with a disoharge of 33,000 oubio feot per second,

in t Thore is no possibility of any
débrés coming down the rivor, entering the syphon
aud closing it up, By the uso of tha syphon, we
would also Lo able to keep the water Tevel within
6 inches of its mean hei;;'ht A riso of 6 inches
in the upper lnke would set the syphon operating
to its full capacity, whereas n riso of several feet
would bo necessary in the case of a woir,

247, T the Chairman—~I have not scon any
of theso syplons in oporation in Australin, but
1 know engincers who have constructed thom
olsewhoro,

248, To: Mr. Sumpson,—Tho capacity of the
:iyphcnm which T propose would be equal to the

ischnrge of the flood watera of the highest known
flood, and would provide nn ample margin by
way of roserve. I um of opinion that tho netual
flood diselinrgo wonld not appronch the maximum
dischargo of the syphon, namely, 33,000 cubic foet
por second, Débris conld not possibly intorfore
with thoe syphon, beenuso the mouth of tho lattor
would be soveral feet below the surface, ns well
a8 fonded with grill of vastly greater orifico aren
extending cloar to the hottom, ‘Tho capneity
of the syphon is oxactly similar to that of tho
weir at Yarrolumla at high flood lovel, The
ufrphon would Lo 352 feet in Jength, and would
thus compriso & small watorway ns compared with
a weir. Alto(izelhor there wonld bo about 50
oyphons of o diamoter of 7 fest, including the
\vx'xll.. In tho ease of overflow weirs, floating
débris is liable to inflict, damage upon bridges
and embankmonts where the cutrent. is fast, 1
do not know of nny instances in which syphons
havo been used in Australin, hut I do know that
the; have been_employed oxtensively in Africa
and also in the United States, Thero 1 nothing
thearetically novel about the action of n syphon.

249, To ‘Senator Lynch,—Tho 1,333,500 cubic
yards of exeavation, which I estimate would be
necessary to comploto tho group of lakes, aro. in
terms of filling.
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(Taken at Melbourne,)
WEDNESDAY, 8mu MARCH, 1916,
DPresent:

Mr. Ruy, Chairman;

Sonator Keating, + Mr. Finlayson,
Benator Lynch, | My Qregory,

Sonator Btory, b Mr. Sampson.
Mr, Fenton, |

Walter Burley Griffin, Fedoral Capital Diroctor
of Design and Construction, rocalled and
furthior examined,

250. To the Chairman.—1 havo prepared s
tabulated stat ¢ comparing my stat ts wi
thoso of Mr. de Burgh, in order to show that his
figuvea corrohorated thoso at which I had arrived
28 to the sufliclency of the supply of water, The
statemont is as follows:—

Mt de Burgh's Figures, Alternative s Bulsalited.

Gsltung, Cuble Peet.
Impounding roseeveir, ssumed full ond of 1000 o | THI0,000,000 w 1,200,000,000 Comparo deductions ea wub.
Wator rcolved during 1901 from catchmont . oo | 4202000000 = 072,320,000 | mitted by mo, Vith Boptembor,
Water rocelved during 1002 from estebiment . -] LAIG000000 ~ 212,000,000 | IDI5, nnd 21); Murch, 1010 .~

Tatal water, after two years . - | 13,217000,000 = 2,114,720,000
348,000,000 » 55,050.000} Galluns per annum, Cuble fcet por
annum,

'gnllum ¥

Totaly .,
Draw-oft for luke snpply .. . . .

Evaporation from reseevolr, | squaro mile
lal: In tranait fram wtoragn to lakes, 1,260,
«

460,000,000 - 73,684,000 | | Equivalent Losscs

- 120,264,000 ,000 = 125,462,500

£07,606,000 784,000,
245,000,000 = 525,600,000 8,383,248,800 »= 531,511,608

Totals .. 4,
Furxtlmr domands concodod by Me, do Burgh, but not Ly
r. Qriffin—= "
Queanboyan village water wupply, 160,000 gullons o day
Vraw-off for clecteic plant .., . . .
Annual deplotion .. LY . . | 8,
Compensating raintall on surfoco of tako wystem .,

42,000,000 = 054,804,000 | 4,137,248,800 w 001,072,508

BLTB0000 s 8,760,000 . « NI

2H0000,000 = 350,400,000 . w NI
LIST0M0000 m 1,014,024,000 | 4,137,248,800 w 661,072,008

. o] D73426,000 = 165,740,000
3,163,823,600 = 606,232,008

‘Thierefore, fn view of the fact that this on,

actuall; newmlr‘v. Lix concliniotn an Lo the llnll’fﬂ sulllclency of th!
o

which T indopondently arrived at.

fncer hian boon ml,ulmd to make adilltivnal allowanco of maro thon Lalf thowe

6 supply for tho p agrees with the ded

Ar. do Burgh, alihough conceding the fact, har ovidontly made no definito sllewanco for 1ho offect of rainfall on surface
of laken and rescevolns, which, as polnted out, goos to reduco ovaparation losos, and amounta to 3,343,248,800 Rallons, uqual
to 165,740,000 cublo foot rr nnuum ; msking tho not amount neceasaty for prosesving lovols of laho syutems 506,232,608

cuble foot por annum, as hertofore subnitted,

251, To  Senator Story.—Thore in plen‘l.y of

tion, 1 nv..‘cop!.‘ his ovidonco, and, further, I took

water for the au‘pply of the peoplo of Q Y
from tho Quoeanbeynn dam, bui T do not allow it
As # necessnry qunlification of theso works for
another purpase.  Mr, de Burgh hoa allowod o
certnin amount for o populatfon of 3,000 or
4,000 at Queanbeyan, but that might have to
bo incronsed enormonsly Inter.” Ilo assumos
that 9,000,000 gallons per day will bo re-
quived to keop tho lakes freals, and 6,000,000 gal-
lons for the electrical plant. o is adding fwo-
thirds to the netual requirements, Mr, de Burgh's
evidence confirms Mr, Davics' atatomont that the
wator aupply is amplo for tho entire system of
lakes, including the casters lake, 1In Mr, de
Burgh's estimato, thero is an oxcess of two-thirds,
and a doubtful quantity is chauged into a cor-
tainty, if that excess be eliminated, I refer to
the electric plant. There aro 9,000,000 gallons
per day for tho freshening of the Inkes, and
6,000,600 gnllons additional for the electrical
plant; this means 66 per cent, of the necl.‘ssnr{
supply, and it makes the question doubtful,
have allowed that 6,000,000 oxeess to put the
question beyand any donbt. There is no noed
for the item relating to the electrienl plant; tho
water can he returned to tho lakes without an

+loss.  As to Quennbeyan, that is a relatively small

item; but T included' it heenuso 1 wanted to mako
a comparison with the figures. To cover that
alre1dy T have allowed sufficient excess for ovapora-
tion --moro than Mr, de Burgh. The only point of
disngrooment is.the 6,000,000 gallons, so far as his
evidenco on water is coneerned. With that excop-

ono of his , which ho just mentioned
and did not quote as a Tmnmy. hut which T put
in quantitativo form, wtill further ilnprovinﬁ tho
situation, Ihis will give the Committeo o figure
instead of an indefinite amount, and it is atill o
conaiderable amount. The amount is 3,353,248,800
gallons por annum, I refor to the rainfall direct
on the aurfaco of the lakes, which is an addition
to the supply Tt is a roduction of the domand
on the reservoir—an additional aupply— nat
allowed for  That is an estimats for tho driest
year.

262. To Mr. Sampion.—1 havo arrived ot my
conclusion ontiraly from metoorologicsl informa.
tion relating to the driest yours, though, of couras,
I have also’ considored (lio average yoar and the,
maximum yoar.

263, 7o the Nhairman—Tho rainfall is over
the wholo of the water wurface, and it goes to
countoract tho evaporation figures as rucorded,

354, To Mr, Fenton,—T have included scopage
in my allowaneo for avaporation, I may eay that
tho dam on the Yarrolumls Station has nover been
dry in the driest year, Tho pressure doponds on
the height of the Wnter on tho top of the ground,
and that is not great in the fustance wo aro con-
sidering. I can ses no likelihood of the eastern
lake going down in the same way as Lako Qeorgn,
In the matter of scepage, Colonel Owen said it
was 20 por cont. of the loss in transit, whereas
Mr. do Burgh said it was .7 per cont, per. mile,
or about 8 por ocent. Mr. do Burgh, in

7z
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lus ovidenco, said that ho could not estimate
what width of spillway would be sullicient to 1ake
away surplus water in tims of flond, but ha
thought that 800 feet would be ample; wn othe
words, that 800 foot would be an oulaide Jength,
My, do Burgh olso suggested that a weir on the
Molonglo would have a good eflect in chrllylmi
the water of tho lake. That is tho point I raised
—that o sinall dam wonld be quite sufficient for
this, irrespective of supplying water for the lake
Thete is no dispute betwcen us here  Mr do
Burgh further on said:—

** Flood water tumbles much more rapidly
over a welr than it flows down a gorge, and
if there is a 2 fect depth of water there will
bo a riso of 2 fect on the lake, unless tre
mendously costly siuico pates to put in 1
do not regard sluice gates as ot nll necessary
The advantage to be gained from them would
not, justify thoir ex{mnw With a rogulating
dam on the Queanbeyan the riso and fal) of
flood water i not likély to he very great, and
in any cane I do not think the pomible Tise
will o sufficient to causs any disfigurement.
Tf the wator were to riso np to n height of
4 feot on the castern lake over a poriod of
perhiaps ono or two days there would not he
any serious disfigurement of the landseape "

You can gango from that something of his st
mate of the amount of water to flow over this
weir, Ho says that if the water wero to rise np
to o height of 4 feet on the eastern lake it would
#till bo no disfiguremont; hut T have, in tho syphon
syslem, provided for an oxcess considerably over
Jml. o pass over this 800 feel woir an amount
of water equivalont to that dischnrged by the
syphons would mean u riss of § ft. 4 in., whereas
passing throurh tho av{)hon it _means a_maiter of
only a few inches. Mr do Burgh said that ho
# yover wonld accept syphons by themselves as a
means of earrying off food water.” Tio went on
to sayi—

“ Whatever caleulation. may have heen
made, ono ean nover be quite cortain that the
flood will not bo bigger than was reckoned
upon A fow inches riso will often bring down
a tremondons amount of water, and the mo-
ment the syphons get to their enrrying
capacity thero is trouble  Syphons will not
satisfy mo at all, and they would cost more
than b spillway.”’

In making that stntement he is talking about the
dischargo of waters from ono Jake to another, and
not considering the question of railways amd
rondwnys  That is n point on which Lo was not
uestioned, but which mighl very seriously nffect
the problem to be deult with, whieh is to conduet
tho water underneath two lines of rondway and
ono line of railway. Tn addilion to the cost of
tho weir, it means a considernble cost of passing
through a large embankment for the spanning of
this 800 feet. of opening for all these thorough-
fares. This dam is one of the main direct through
lino connexions w the city plau, intended to taka
a largo traffic, and including the main railwa
Ime.  Under such conditions, the problem is dif-
forent from {hat met by Mr. do Burgh in his state-
mont, which must be necepted with the limitations
he admits. The question of cconamy is altogether
altered when these other elements are taken into
account.  What is nol economical in ono case
hecomes oxtremely cconomical in another,

955 T Senator Story —Wo should have to
make allowanee sufficient so that there would Le
no riso of water to the top of the dam. If there

wero any doubt wo could havoe somo sluico gates
thirough the Lotton; but in the case of ayphons,
preparation is mado for more thau cau reasonsbly
Lo anticipated—mucli more than is allowed for in
tho caso of a weir. If the unexpected happoned,
anil the water went over tho esrthen dam,-the
aamo thing would lm[:‘[;on as in the case of the
weir—a gully wonld bo washed through,

%6 Tu Mr Fuiduyson —1 do not suggest that
the water going over the weir would wash it away,
but the water would operate directly on the
carthen bank., The dam i» not designed for water
abovo & cortain point, and water abovo that point
would find a way through T think I say say that
Mr de Burgh's remarks in tho last parageaph of
lis evidence aro not within hie sphere s an expert.
1 have not wentioned that his suggestion for
pltching practically corresponds with that T sub-
mitted to the Committee _ Jlo would pitch up to
« leight of 3 feet, while I would put'it up to u
helght of 23 feet.

267, To Senator Lyneh,—1 do not dispute Mr.
do Jnrgh's figares o8 1o the driost years, beoause
they aro suflicient for my purpose. “Tho only dif-
forenco hetween us is as to tho Queanbeyan’town
supply, and the supply for olectrical purposes, He
did not give in his cvidence tho basis of his as-
sumptions abuut the water supply, and all I know
15 that the supply is quite suflicient. 1 havoshown
that, without any supply for threo years, the im-
pounding reservoir would keep tho city going.
Tho figures in the iable I have already quoted
show that Mr. do Burgh, after his two years of
drought, ling more than enough loft for another
year without acceasion from any run-off whatever,
1lis figurea arc substantially mine, though arrived
atan a diffe way, after ding the electrical
supply,

268 To the ("hairman.==I did not completo my
ovideneo yesterday in regard to the cost of the
lokes. 1 linve o drawing for the west Jako im-
pounding dam, spillway, and highway. It is also
a crossing  Tho whole is in concreto, and tnkes
care of the water in the same way as the other
dam. There will bo 30,600 cubie yards of cxoava-
tion, at 2s per cubic yard, equalling £3,060;
27,667 cubic yards of plain concrete work, at G0a,
per cubic yard, cqualling £69,167; and 1,195
cubic ynrds of reinforced concrete work, at 70s.
per cubic yard, oqualling £4,182, or a total of
£73,349 for coneroto work. Including tho cost
of excavation, the total will be £76,409. Addin,
10 per cont. to correspond with departmental
proceduro—that js, £7,641—the grand total will
ho £84,050,  Deducling the value of a highwa
bridge, 876 fect long and 36 feet wide, wlhic
can ho allowed at £31,550, iho net cost of the
dam and syphon discharge ean be put down at

52,600. Howover, tho two things have to bo
taken together. In addition to the East lake
railway causewny and the high-way crosswny at
the Yarrolumla spillway, whicl serve as brizfges.
there will bo seven bridges—one at the Fede-
ral-avenite, one at the Commonwealth-avenue,
one on the West Beach boulevard, ono across
the bay on the Australasin Circuit-road, one
neross the Domain larbor, one on the North
houlevard across (he aquarium inlet, and one on
the lower reach of the Molonglo, connecting the
different continental subdivisions of the Arbore-
tum  Some of theso bridges will only come into re-
quisition a long time hence, but they can be
nceepled as boing all that will ever be necessary for
the use of the city. The first bridge needed will bo
that on the Ci 1t} e, ting tho
Capitol with the civic centre, Tt will answer all
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phrposcs for some tine to come  Later, as tho north
sido dovelops, there witl bo a bridge conuecting
directly with the Military Collego and Ternunal-
square, The bridge on the West Bench boulevard
is purely a matter relating to the recreation uses
of tho city Tho other bridges aro also part of the
boulevard system, muking aliort cuts to the cvie
centro and plensuro drives, when the south-western
suburbs are occupried. The small bridge over the
inlet to tho aquarinm [mud will lio necessary when
tho boulevards are huilt round the lakes We have
made preliminary designs and estinmntes for theso
bridges. Tho Commonwcalth svenue bridge witl
bo 950 feot long by 60 feet wide, but it is designed
so that it may bo extended Interatly to duuble that
width. It will bo of reinforced concrete. When
1 propared my estimato I did not anticipate giving
evidence upon the avenses. As I have incladed in
tho estimates of the cost of tho avenues the cost
of the epproaches to the bridges, I now omit
thoee figures from the cost of the construction of
the bridges, and estimato (he cost of the Common
wealth-avenue bridge as follows:—
£
Excavation for the sul-atructure, 19,000 eulio
yarde at 2e, per cublo yanl - 1600

Plain concrete, 8,400 cubfo yards at f0s, per

cubloyard .. e 21,000
Reinforéed concreto, 5,100 cublo yards at 70s.

e cubio yard .. s 18,060
Tosal excavation and concreto cosl w 40,560
Add 10 per cent, ™ e e 4,001

Grand to'al ., . e £45,050

969, T Senator Story.—At present prices, o
stee} bridge would cost more, but in any cese a
reinforced concrete bridge wonld he much cheapor
in the long run. The cost of maintonance would
bo practically nil, wherens it wonld bo a large
itom on n steel bridge. As the proper policy in
rogord to Commonwenlth investments 18 ** long
life,”” I have suggosted reinforced concreto.

260, To the Chwrman.~The Federal-avenuo
Dridge will be of the snme design. 1 estimato that
it will cost £14,176. Tor thoe West Bench bonle-
vard wo have prepared a design for a lighter
bridge 900 feot long by 35 feet wide, estimated to
cost £31,600, It will not carry such lieavy traffic.
For tho Arboretum bridge, heenuse of the depth of
tho water, wo huvo designed a stecl suspension
structiro with long spans, which i estimated to
cost £35,000, For tho aquarimn pond iulet bridge
wo havo catimated the cost at £5,000; for the
Downin Harhor bridgo, 300 feet long, wo estimate
the cost will bo £10,000; for the Australrsia Cir-
cuit bridge, 600 feet long, figuring on tho hasis of
£1 per square foob, which i practically what the
other designed bridges work ont at, we estimate
that tho cost will be £20,000, but that bridge has
not yot been designed.

961, To Senator Story~—All tho straight and
rogular arc lines of the lakes will ho facod with
stops; that is to say, all the regular portions of
the east bpsin, the central basin, and the west
basin, and the esplanade on the west lake, Bolow
tho steps thers will bo pitching covering the slopes
of the ground. In the shallow depths the concrete
stopping and pitching will be held on a system of
piling, but in the deep parts the pitching will Le
carriod to the bottom of the Jake and anchored to
a concrote mass, Thero will be B feel of steps
with a 1-foot tread and r G-inch rise, T estimato
the cost of that work at 50s. per cubic yard., The
concrote will be 4 inches thick. This should be
quite sufficiont, It will bo as permanent as any

stono, and is quite o common thicknoss n pave-
ments.  There will bo concrete work whero
thero s filling to be done, but I would not do
i for a perod of years after the filing
has taken pluce  Tho mtelung will be carriod
down in n straght slope below the steps. It
will be rough pitching, as it will not he
oxposed to sight” I estanato that tho cost of
pitchine nob mncluding the Iibour of putting it in
position, will be Is. 9d  por cubic yard, hecauss a
nrge part of the materinl con ho got closo along-
ride I refer to stois broken inte ahbout 4-fnch
sizes  The pitching will not be 1n the nature of &
Emu.-ment, st will bo set in a faco commencing at
4 feet below water lovel  In the caso of the west
lake esplanade, T estimate the coat at le. 9d. per
cubic yard, and the cost of labour st 2s. per square
yard. Tn another apot the cost will be 1s, 43d, per
culie yard, beennso the material will have to he
carried  a  lesser distance.  Much of the
stone enn e picked off from tho eur-
fuee of the hills, It is now broken up to a
avitable size, and has merely to be raked up.
There is hardly any possihility of any varisnce
between ny estimate and Mr. Hill's ut{mnte as to
the gize and shape of the lakes. —The origina!
xeheme has been modified, and, in mnking my
calenlations, T have adopted the approved design.
‘e excavation required to maintain the circular
form of the eastern hasin will bo 361,000 cubic
yards allowing for the promontories to remain,
heeauso of which it will not bo entirely circular.

262, 7' Senalor Kealing.—1 have not anid that
around many parta of the lnke there will be a
relaining wall, such s runa arownd Farm Cove,
Sydney Harhor T have never liad that idea bo-
foro me My sden hns,slways been to give immo-
diato access to the water, so that one can walk
vight down to the water’s edgo nnywhere, My
description in my preliminary report will settle
that point.  Jlowever, ihio whole of the step
revotment can bo omitted, if necessary, far
cconomy’s eako, and we might heve a sandy beach
oulr  but T havo put this down ns the ultimato
scheme, A sandy beach could replace o great
portion of the stop revetment with considorable
eflectivoness.

208, To Mr, Finlayson.—The water follows tho
natural contours to the extent of 30 miles agninst
5 miles of artificinl shore line. Tt will bo
economy to cnrry out the step rovelinent
and pitching at” tho beginning, heforo the
Inkes are filled, If it is praposed Lo earry out anv
portion of that work nt a intor poriod, tho lnkes
will have to Lo drained in order te do it, The
Lowlevards, also, which aro one of tho raisons
d*itre of the ornamental wnters, will have to be
delayed, beeauso they are formed right to the
edge of the water. My estimate is not merely
that of tho cost of making the lakes, for the anme
operation forms the boulevards, wherovor they
adjoin the Inkes, and those houlovards ara cssen-
tinl thoroughfares of tho eity. Wo take stuff from
the lakes to make thew, and wo form hauks with
the materinl we obtain in eutting them down, Tn
faet, wo combine {he two eperations in ong, o
that T have had to include the making of the
boulevards T estimate that the Yarrolumla woir
and rondway enn be built for £84,050 The road-
way will be 36 feet wide ou the top. T estimate
the value of n rondway crossing there at £31,550
The weir will bo 867 feet long, It will be a dr
cidedly ornamental feature of reinforeed concrete
There will bo a great many short semi-circular
arches in the cored top "The rondway will bo about
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8 feet abovo the water, Syphons of the esme
capacity as at tho causoway will provide for
5etﬁng the water away, I object to tho intro-
uction of n sories of flood gates on grounds of
oxponso, bocause tho action will not Lo auto-
matle, becauso, as the gales will bo of metal,
they will have to bo replaced in time, Lecatso
the cost of maintenance will be high, and be.
causo of their unsightliness, On tho other hand,
my schemo will be an impaninF massive masonry
structure, a substantial, } tal
feature of tho city. Tho flood gatoes aystem will be
much moro costly, There waul5 be o ‘much greater
water-aren way, Tho flood gates should account
largoly for the differonco between M, Hill's esti.
mate of £107,000 and mine of £84,050. The con-
creto work in the syphon structure wauld be no
grenter than that in the proposed weir, The syphons
would be accommodated in tho maxs of the struc-
ture, and J)forn wonld carry the top. The struce
turo would rest solidly on the bod rock. The
beat method of satisfying the Commities as to the
efliciency and reliability of the ayphon system
would he an omeitlon of the “principles of
hydranlies. Tho discharge of water through pipes
under a head produces oortain rates of flow that
vary dircetly with the head. A hydraulic engi-
neer could givo the Committeo reliable advice on
this point. T shonld like to keep all' débris out
of the lake. A syphon systom is tho only method
of dmllni{ effectively with dbris, and the lower
lnke should o cloar of all floed matter of any up-
preciable size, If the eastern lake is not” con-
structed it would probably be well to erect a
boom in the uppor roaches, in order to keap back
flood débrus, but I do not know whero that aystem
hag hoon tried successfully,

204, T'o Mr, Fenton.—I have not anid that T
would not have a sluice gate for tho purpose of
draining the lake so as to control the water at the
bottom, but that is & vory small aflair, Such a
gato would clear awny anything that might ac-
enmulate at the hottom; it could nlso be used for
the nurpose of clearing silt from the face of the
dam, but it would not justify itself on that ne-
count alons, Tt would net be the cheapest mothod
of accomplishing that end, I prefer to do without
sluico gates, excopt for the purposo of draining
the lake. That is, howover, such a small item
that it is not necossary to consider it in framing
an estimate.  If I had o sluice gate, it would be
at the bottom of the weir for the purpose.

264a. To Senator Keating.—Possibly I have sug.
gested that sluico gates might be put in for tho
purpose of supplementing the syphons; but, on the
ground of economy, I do not ndvise that it should
bo done. 1 wonld rathor have moro syphons,
sinco thoy would be moro cconomiceal. The
bottom sluico gates and the syphons would have
the samo rato of dischargoe.

265 To Sennfor Lynch.—My estimato of the
amount of filling, namely, 1,333,500 cubic yards,
is what will bo required to finish the lnkes systom
on the adopted plan. Tn some cases the material
will ho obtained from the bLottom of tho lakes; in
other cases it will be ohtained from tho top in the
making of the howlevards, The shallowesy, portion
of tho lakes is in the enstern basin. Wliere the
Inkos aro quite shallow we strip the bottom to form
the banks at the side. Of courso, the material is
sometimes of smaller quantity fn situ, oxcopt in
the case of alluvium.  The other miterials are

takon to differ to the following extont:—Loam,
1,1; sand and gravel, 1.2; clay, 1.16; schist, 1.45
docotnposed rock, 1.3.  Wo have hiad to amsume
that thoe geclogical aurvoy is correct, The bor-
fugs we lave {aken ~aro accepted as an
index of the materinl thers, and thoy are
presumably not far out in tho classifiention
of it. The filling really represents work that
would have to be dono in order to build the ronds
fu the neighbourhood of the lskos, while in the
eastern hasin, whero we require a groator depth,
we shall offect an improvement to that basin by
taking from it the material required for the
boulevard alongside. As I have not my duwinﬁu
with me, I cannot asy what proportion of the fill.
ing represents the amount of cutting on the banks
of the lakes. 1t i1, howaver, a very larga propor-
tion; in fact, wo liave chiefly resorted to taking
matorial from the Inke in the esstern basin and in
tho weat lako for the west shore houlovard, I do
not think that this fact has led to confuaion be.
tween Mr. Hill and myself in rospect to our calcu-
lations 8o far as [ am aware, we have allowed
the known hard places in the bottom of the Inke to
vemain, Practically all the matorial which will be
used from the bottom of the lako is silt, This
work should havo priority over the Yarrolumla
weir, I have idered the question of huildi:

the wolr firsl, nud flooding the country, and after-
wards removing the stuffl by means of n suction
pump; it might reduce the cost somowhat; I have
not gono into it in detail, hut as tho work is scat-
tered ovor such a large aren, and as wo are using
different  malerinls in specinl ways to form
an oarthbank, I consider that the simplest
method, and the cheapest, would he to use dry
material, It we merely had a hasin to 6l up,
without any forming to be dona, it might be
cheapor to have silt suction. Tn connexion with
n work invelving such a. large amount of enrth.
work, running into millions of cubic ynrds, we
must bear in mind that it can be handled in a
wholesalo way at nothing like the same rate that
applies to small operations, beeause we can use
Leavy machinery to handle the material rapidly
and In large quantities. Such a plant would be
fully justified. T know that in some reclamation
works matorial is shifted at a fraction of a penny
por eithie yard, and I have investizated the method
of romoving silt in Port Philin, but I have como
to tho opinion that hecauso of the partioular places
where we will require to place this material, every.
thing favours dry handling, Woe are taking it
quita & distance in Bome cnscs-~toa far lo move it
with a suction dredge. 1t will bo used for build-
ing the approaches to bridges and will be moved
soveral hundred feet away, and as high as 26 feot
abovo water lovel. The proposed thickness of the
conerete step rovetment—4 inchos—will bo ample,
Tho lighest wave action will bo 3 feet,
but as  that means a riso above mean
Tovol of only 13 feet, and ns the re-
votment will bo lying at an avernge piteh of
1 to 3, thero will he ample protection from erosion
by wave action, That action will not he con-
tinwous. Searcely ever moro than 8 inches of con-
croto ia placed on basement floors, which have to
atand the heavy impnet of solid material, Where
there has been any filling on the bank, the ground
will have to atand for yenrs hefore tho step revet-
ment is built, I profer a concrote frontage to a
grass frontage to the Inkes in the centro of the eitv.
It will Lo easier to maintain, It will alwsys be
shipshapo Tt will give the crowds nccess to the
wator's odgo ab oll Limo for the whole longth, We
want the nse of the water uninterfered with. I
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pr?on to put this concrete frontage on the basine
and on the other formed regular portions of the
wator's odgo,

206, ' Senalor Keating.—I have not divcussed
this mothod of formation with Mr, Hill. The
soction showing the stop rovetment lins heen pre-
pared for {ho Jast six months, hut I have had that
metliod of formation in mind for the last thres o1
four years, I propose to haye this revetment
only on tho regular lines of the basius, The shere
of tho western lake, with tho exception of tho
boulevards, will bo left in it natural atate, Ulti.
matoly tho step rovetment system would have to
bes undertaken, bocauso of tﬁ'o economy of mnain-
tenanco; but the primary ground for Knving this

is its i Cortainly the firnt
cost would bo greater, but it is not a largo
itom, not ns much as I thought it would be, At
first, on tho score of economy, I thouglht it wonld
bo nocessary to recommend sandy beaches, Mast
of the shore enu he made in a regular form with
sandy benches, and it is possible to do xo even
whore I proposa to hava the steps, but in the city
thess bonches, will not have muything like the
Meoti of steps, speaking from an archit
tural point of viow. T do not think that cuntinu-
oun sirolches of sten revelmont will he mono.
tonous, On the nth‘er. hand, T think they \‘fil'l Le

very . his stepping fa the sty

of the Greek tomple. It will ho ensy to gel up
and down, _Hoats can como right alongaide the
stops as in Venice. Tt will be useful for children
playing with model boats, Apart from that, thers
is no mechanical or engincering ad ge inhav.
ing them, but tho step formation will least dis-
plny any variation in the water lovol, such as a
plain rovetment would, and it will alao minimizo
tho effect, of wave action.

267. To Senator Story,—Spesking from memory,
the cuiting and filling is about balanced-—half of
each. Tt is all plolted on plans, The filling must
stand for at least {wo years beforo it will ho fit
for steps or pitching to be nlaced upon it. In
regard {o tho east Lasin, I estimate the cost of the
rough pitching at 73d, per cubie yard in one apot,
and 9d, in another. In the former case the
matorial will bo taken from n railway tunnel to
the north, and brought down by cars and dumped
whero it s to be nsed. Most of the charge in re-
gard to that material is already included in the
estimnte of railway construction.  The 74d, per
cubic yard refers to the additional cost of moving
it from tho cutting to the basin.

268, To Senatar Lyneh —1I do not kuow of any
problen in the Commonwealth exactly like this, in
whioh a large amount of earthwork is handled at
one timo by machinery. Thore is very littlo of it
dono, On the other hand, in countries where they
do handle large quanlities of material, tho prices
aro low in comparison with my figure, which is
430.  In nny case, portion of the enleulation
by which T arrive at that figuro is bnsed on nctual
oxperiotico in the Commonwealth, the best being
that of Mr. Catani, the Victorian Engineer for
Works, I caunot say that, as a contractor, 1
would undertake to do the work at the figure,
have no motives in submitting an estimate above
or bolow the truth, The nearer the truth it is,
the nearer the result will check ouf in the end,
That is what counts with me. Tt is my opinion
that tho work can bo done for that amount, and if
it is earried out on these lines I shall have the
responsibility.

(Taken at Melbovne.)
'I‘HUHBI‘)AY, 9t MARCH, 1916,

Present
Mr. Rivzy, Chialrman;
Senator Keating, Mr. Finlayson,
Senator Lynch, Mr. Grogory,
Senator Story, Mr, Sampson.
Mr. Fenton,

Thomas 11ill, engineer, Denartment of Home
Affairs, recalled snd further examined.

209. Tv the Chasrman, =1 produce a plan, to &
acals of 400 feot to tho inch, on which iv shown jn
bluo what would bo tho outline_of the artificial
picces of water at Canberra were'tho natural con.
tour of the 1,825 love! adopted for their limits.
From Yarrolumla to tho west lake the water area
would be practically the same as that shown on
the schematie Tm' except at tho routhern hend,
where what is known as tho esplanade appeara on
Mr, Griflin's plan, _The aurface area of the whale
body of water wonld ho about the same in extent
on both plans, hut the regularity of outline shown
on the acliematic plan [ not obtained by following
the natural contour line As Bonator Lynch
wished to know if the length of ronds would he
increased by following the nntural contour line
for tho limit of tho Inkes, T have taken rotgh
mensurements, and find that the roads round the
lakes would he much the same in length in both
easos.  The 1,825 contour line was sugpested by
AlIr, Scrlvoner as that which would glvo the best
dopth of water for the lakes. T have taken ont a
number of sections within the city area, and find
that to jivo a depth of 2 feot 8 inches at the edge
of the lakes, which T deom to he desirablo, would
require the exeavation of about 250,000 eubic
yards of material  This exeavation would cost
£16,000, at 1n. 3d. per eubie yard.

270, To Senutor Story,—At 5d. por cubie yard,
it would cost £5,000,

271, To the Chairman.~The work conld bo
done with ordinary ploughs and scoops, becavse
the leads would be short.

272. To Mr. Fenton—~Neo excavation of the
take hottom would he necassary. Tho general
dopth of the lake would not ho interfered with,

278. To the Chairman.—To fill in the bay shown
on the map to the right of tho area sot apart for
zoological gardens wonld reruiro sbout 380,000
cubic yards of material, As for the torrace on
tho south sido of what is known as tho ssgmental
Taka, its construction for about 1,600 feot on each
sido of the Alnelio axis would bo easy, but further
ont on each side you would get into deep water,

274, To Mr. Gregory—~Some formal treatment
of thin frontage, whether the lino Lo mado straight
or curved, would bo an improvement, though I
eannob svo that it would interfere with the goneral
plan to leavo ont the proposed wall,

276. To Mr, Fenton.—To loave out that wall
wauld not interforo with the construction of the
bridge at the upper end of the sogmental lake.

216, To the Uhairman—Tho construction of
that wall is & work that ¢2:!d be done at any
timeo

977, To Senator Lynch,—A dopth of from
2 ft. 6in. to 3 feot at the edge of tho lake would
bo sufficiont to provent troublo being caused by
nquatic growths. Uliimately it would be ncces-

sarv to pitch or boach the lake odges in places.
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In my optnion, it would be bext to protect, diract),
it was made, any cutting that wes Likely to fall
in or 1o bo scoured out.

278, To Mr. Fenlon—Y would wsuggost the
pitching of the bank or wall in front of the area
on which the Farliument House would bo situ.
ated, and probably pitcbing would have fo be
undertaken in other places. When o bank is
pitched,’ it in faced with regularly cut stoues or
conereto; * beaching’' is to covor s bauk with
rock or gravel, crualied to a cortsin sizo, and laxd
on thickly,

279, To Senator Lynech.—] would not undertake
any oxcavation until it became absolutely necea-
sary. The lake level could bp lowered sufficiently
at any timo to do the work that T euggest., There
‘v;oul bo no immodiate necessity for this excava.

on,

280, To Mr. Sampson,—It would bo dono a bit
st a time, as funds would allow,

281, To Senator Lynch.~The pitching or boach-
ing sbonld bo done immediately after the oxcavat-
ing, in order to give the hanks the protection that
they needed. I do not think thal the Yarro.
lumla dam should bo constructed until there had
been taken from the river hed all the gravel and
sand needed for the conairnetion of the canital.
Tho deposits of these materials nre too valuablo
to bo submerged. Furthermoro, some of tho soil
within the limits of the lakes may be noeded for
surrounding slopes. The construction of bridge
foundations, and similar work, ahould be carriod
out beforo the flooding of the lake area. Tho con-
struction of the Yarrolumla dam is & work that
could wait for some ycars, hecause to impound s
Inrgo hody of water in the middle of the city area,
heforo the means of communication across it had
been completed, would interfers with construction.
In the early years of the city it should bo pos-
siblo to cross the Molonglo at’a number of places
withont having to eross bridges, Although the
Molonglo could bo allowed to flow through the
dam, so that the lake area would not be fooded
until cvorything was ready, I do not think that
it would be economical to ercet tho dam yoars
boforo it was needed, I do not considor the dam
nocossary at this stago. Some yenrs must elapso
beforo it will be necessary, chonaidor that o
railway and a road bridge over tho loko area is
tho first work that should bo performed in con-
noxion with tho lake schome, becauso it is ims
portunt to provide uninterrupted communieation
neross tho Molongle. I shonld not do any work to
tho lake hasins, or commenco tho dam, until the
construction of the city was well advanced We
cannot obtain gravel and sand in the district ox-
copt from the river bed T think that the parlia-
wontary buildings, though not then completed,
could Be made ready for ocenpation within threo
voars, if sufficient funds for their construction wore
available, and our preparations for supplying
light, power, and & sewerngo service aro so well
adranced that they would be finished within that
time.

282, To Mr. Gregory.—T think that a decision
should bo come to regarding the gencral plan of
tho Inkes, but it is not necessary to mako the
dam to fill the Jakes at tho present time Tn my
opinion, it would not intorfere with Mr. Grifiins
plan if the straight frontage of the segmental
lako were reduced, and a considerable saving
would bo made by terminating tho stzaight wall
at points 1,600 feet on each side of the Ainsles
sxis. Tho departmental plan provided for a cir-
cular bank or wall. 1 do not think that a large

quantity of carth will bo neoded for filling in the
roadway round the Iake, Wo kave tried to limit
tho exeavations and mlinﬁ to & depth of O feet.
There would, howover, De pockets beyond the
rond which 1t wonld Do necessary to flll, The
amount of filling to bo done would bo reduced by
following the natural contour at the 1,825-feot
Jevel for tho Jimit of tho Jakes, Tho lakes could
be filled before the deepening of tho odges was
undertaken, and dredges or suction pumps could
ho used to do the excavation, hut tho materisl to
Yo removed i 80 fino that that would not be an
economical arrangement. Tn my opinion, it will
bo at least ten years beforo tho lakes can bo filled.
Wo have discoverod that the deposits of gravel
and sand within tho district are not so largo as
they were ot first supposed to ho, and thoy sero
pretty widely spaced, We havo cxbausted the
deposits near Acton, the next noarest doposit being
close to the power house. Thero wo have tested
the river bed over an area of 800 square yards,
and have proved it to s good depth. The deposit
is sufliciently large to meet tho requirements of 3
town of 20,000 inhabitants. Tho noxt doposit is
3 or 4 miles higher up the river, boyond tho
College, The cost of building the city would be
increased if this sand and gravel wero submerged.
Below Yarrolumla there is no sand ar gravel in the
river bed.

283, To Mr. Fenton.—The exeavation at the lnke
odges, of which I have heen spoaking, would be
necessary to give a ninimum depth of 2 ft. 6 in.
It would cost about £15,000, and as time went on,
about the samg amount would have to Lo spent in
beaching or pitching the lnke shores, but that
oxpenditure eould well ho spread over a number
of years. Tho whale work conld wait until we
had taken from the river bed tho matorial nceded
for building purposes.

284, To Mr. Sumpson.~Nothing need prevent
the oxecntion of Mr. Griffin's design for tho lake
basing ten or twenty years henco if the orection
of public buildinﬁu wore commenced in tho mean-
time. Tho lake basins ought to bo formed boforo
the lnkes wero filled.

285. To Mr. Finlayson.—Probably the oxact
outline of the Inkes could bo better determined at
a later period, when the construction of tho city
had been advanced to somo oxlent, Thers would
bo nothing to provent the adoption of any design
that might be approved of at some subsequent
date, if it wero determined beforehand to make
the 1,825 contour line tho limit of the lakes.

286. To Senator Story—A rond bridge and s
railway hridge across the Molonglo should bo made
hefore the construction of Parliament Iouse, or
at the sume time, Those works are correlated. It
is not, however, imperativo that theso bridges
shonld ho constructed beforo, or at the samo time
as, Parlinment Houso, hecauso the existing railway
would sorve.,

287. To Senator Keatling.—Once tho Inkes wero
filled, it would ho difficult to carry out bridge
work, or {lo consiruction of formal basing, Of
courso, (e water could be run off, and the lake
area he left empty for six months or n year,
but, jf that were done, the mud and decaying
vepetation at {he hottom would probably cause a
nuisanee. I possible, the Inke basing should be
constructed hefore the filling of the Jake. Apart
from the trouble, the nuisance caused by the
empiying of the lnkes, the work of making tho
basing could, of course, he as ensily carried out
after the waler had heen drained off as beforo it
hadd beon allowed to accumulate, but it would
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probably take at least o month to drain the Iske
surface sufliciently, My estimato of £15,000 pro-
vides only for oxcavation work round tho loke
shore, to provide & minimum depth of 2 ft. 6 in.
In the lower parts, away from the city, the slopes
would be left hed, At tho Yarrolumla end,
the lako shoro would bo the natural surfaco of
the ground, and thers would bo beaches, That,
Il,thmk, would he the arrangemont under any
plan, et

. (Taken at Melbourne.)
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Walter Ernest Cooper, Builder and Contractor,
olbourne, sworn and examined,

288, To the Chuirmun,~—In my evidenco T am
speaking also on behalf of Mr, Davies, of Davies
b tractors, of Molb who have
just completed tho Preston Reservoir. I have hnd
a largo experience in earthworks, I had contracts
in connexion with the inlet and the outlet chiannels
to the Waranga Basin, the outlet channel from
the Goulburn Weir, under the State Rivers and
Water Supply Commission of Vietoria, and the
onrthworks and cannl connecting the Murrum-
bidgeo with Yanck at Narrandera for tha Yanco
irrigation schemo, under thoe Now South Wales
Government, On theso works wo used extonsively
stenm scoops and steam ploughs and other
mothods which aro suitable where required. J
have used steam scoops for cuts 26 feet deep,
with 1} to 1 slopes, and in somo cases with lends
of from 80 feob to 200 feet. Some of theso
machines are still available and can be eecured
if tho Governmont wish to uso them. We carried
out the work st Waranga very cheaply, reducing
the cost in some _cases with the scoops to 3d. an
4d, a yard. It was particulsr work, easily
shifted, ‘and the outtings wore such as mado it
pay to pnt large machines on, We corted thom
aver to New South Wales, although they were
hoavy, and worked very profitably witlh thom
there, T visited the Fedoral Capital site in April,
with Mr, Davies, and spent the wholo of Tuesday
and Wednesday inspecting tho sites for proposed
avenucs, 1 viewed the terraces, ombankments,
and lake sites in company with the local engineer
and Mr, Whiteford, and mado oxhnustive inquiries
into the quality of materials to ho oxcavated and
tho distances tho matorinl would require to be
hauled, and have carofully read tho evidenco of
tho ongineers before the Committes and find that
they disagres with regard to quantities. Tho
stono would havo to Lo blasted and londed by
mechanical monns into trollies and taken by gravi-
tation or other menns, as tho situation warranted,
to the long distances as required to bo filled. A
great quantity of this stone could ho squared and
used for pitehing, tho banks of tho Inkes, Ouwing
to the want of information, I cannot give an
accuralo cstimato of the cost of these works, but
will give a schedulo of rates that, wllqn oxtondgd
ngainst tho quantites, nature of material and dis-

tanco of loads, computed by the engineers Ister
on relisble data, will be tho hest T can offer to the
Commitieo, viz.se—

Earthworks that cau bo plouglied or scoopod—~

Up to 2 chaius lead, using steam sconps,
¢d. per cubio yard.

Up to 4 chains lead, using stoam scoops,

d. per cubio yard,

From 4 choing to 10 chains lead,
mechanically handled, Is. per cubie
yard,

1f material carted—

10 chains to 40 chains, Is. 6d. per cubic
f'u!’( N
20 chains to 80 chnins, is 9d. per eubic

yard,

If stono oxcavations have to bo blasted, add

6d. per cubic yard.
Bstimates for busting and leading by hand
aro based on present rate of wages paid.

It is not possiblo to give the Committee n rough
estimate of the cost of shifting material until wo
havo o knowledgo of what the materinl is. We
wight find 2 feet of s0il on the surface and 20
feet of echist underncath 1t would cost §d a
yard more to hlast out the rock than if wo could
plough the material out. all the way down, Soil
can be handled mechanically mnch’ chenper than
schist or stone  Judging by the surrounding
country wo think it will he found (hat two-thirds
of tho cuttings are stone, hut thero nre no hore
its to judgo hy  Wo cannot estimate how much
it will cost to sluft per yard unless we have plans
showing the different quantites of dirt and stono
um:. tho amounts to bo deposited in the differont
nections,

In regard to pitching—

Stono quarried from hills and cuts for 9-
incl pitching, to set on Inke beds and
banks, would cost 6s. Gd. por super.

rd.

Conercte pitchera set on lake beds and
banks would cost 9s. per super. yard.

Massed concrote for puddled cores, &e,, 35s.
per cubic yard, with cement at presont
pricos,

None of the engineers agree about quantitios in
tho ovidenco they hnve given to the Committes,
tho renson being the same as in our case, that they
had no relinblo data as to quantities. Tho rates
quoted by mo aro only for a large soction or for
the whots of tho work. They would not apply
to a pmall section, becauso it would not pay to
put in a proper plant W estimate on an scono-
mical plant that can bo shifted from ono apot to
another. If tho Government required the work
dono more qmcklg. the plant conld bo duplieated
It might bo possible to get tho work done at those
rates 1 third or quarter sections, but the Govern-
ment conld not ask half a dozen coutractors to
tender for half a dozen bits of the work at those
prices.  If the sections wero too small, the price
would go up. For filling the banks and the sidea
of Inkes, material could be got from pils in the
lake beds, which could be ploughed and scooped
and shifted more choaply than stone

289, To the Chamrman.—The filling and eutting
around the lokes could Lo taken on the samo
schadule as tho streets, as the materials are prac
tically the same, and the lends could be found by
the engineers, Tho pitching should bo taken from
the toe of the hank up to the high-water ‘evel
Wo liad experionce with schist pitchers in the
Waranga Basin, and these wero got from in and



around tho vicinity, and used successfully, They
aro quite as good” asy concrete blooks, snd would
cosb about 28, 6d. a yard lees.

200, Fo Mr, Laird §mith.~The erosion of the
banks would sob bo very great if they are pro-
porly pitched. I would carry the pitching high
enotgh to allow for the wave action. At Waranga
Basin, after the work was completed, tho orosion
at the bottom and a little erosion between the
pitchers caused the pitching to slip down, and the
work had to bo repaired.

201. To Mr. Finlayson,—I would not ueo o
smallor pitcher than 9 inches, excopt for packing
between the siones. The pitching must bo done
before tho water is allowed into the lakes. Dy

high-water Jeval ** 1 mean the point reached by
tho highest wave, That can bo comﬂuwd by tho
ongineors, The wave action on the Waranga
Basm is coneidorable Where the bank is com-
posed of hard rock, there will bo no neod for
pitching. I have not estimated tho quantity
likely to be roquired,

292 To Mr. Sampron—It is six or soven years
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filling would be required at the euds of the seg-
montal basin {n the hollows betwesn the proposed
avenues aud the straight edge of the basin, If
the p a C ith o rupuing ¥s-
twean the segmental basin and the western olrou.
far basin {s constructed at the th laval proposed
by Mr, Grifiin, the flling yequired in the Jow-
Iying country at the vide will be enormous from &
builder's ro nt of view, If that land was filled
in it would bo impossible to build on tho #lling
beeauso you would have to go down, in some cases,
to a depth of two or three stories before reaching
tho solld foundation, and, thercfore, the only
buildings that could be put there would be ware-
houses,” The question of using that land for parks
is s matter for the engincors. The quantities of
filling given by the engiheers to maks thal avenue,
and tho other which runs actoes at the other end
of tho scgmental basin, do not include tlie filling
that would bo required on each side to fill up the
low portions of the ground, whick would bo of
no uso unless filled up, If tho ordinary contour
of the country i loﬂwged_ by the lakes, instead

sinco we finished the Waranga Basin cl
Tho only difference is in the cost of labour,
At Waranga, our prico was Is, 1d, a yard
up to 80 chaing, with labourers’ wages
at 6 and Ts. a day. Wages at Conberra
are now botwoen 13s. and 1da, per dny, Wo
had a contract for four miles of inles channe!
ut. Waranga, following the contour of the
counlry, 80 feot on tho bod, at an aversge depth
of 6 or 6 feot, for Bd. & yard, all ploughable
stufl.  On tho outlet ohannel we had a section of
rock 26 feet deop, which had to be blasted, gone
through nfterwards with s meohanical plough,
and scaoped out with o mechenical scoop, Qur
contract for that was ls, 2d. per yard. Only
our experienco in carrying out the work at
Warangn onables us to compare the work there
and at Canborra. You oould not do it. Whero
the leads are not long, you can use horss or steam
scoops, but when you get over a ten-chain lead
you have to carry tho material in trollies or trains,
which means laying down a lins, ballasting, &c.
Wo are allowing 1d, por yard oxtra over
tho Bd. rate wo receivod at Warange to cover the
incroased coat of ongine-drivers for the work on
tho buuks of the lake, There will be no labourers
roquired there,

293, Lo Senator Storg.—It would not be eafe
to uso lightor pitchers than 9-inch, We con-
siderod Mr. Griflin’s ovidence, in which he cati-
mated the cost of rough pitohing at e, 8d, per
cubio yoard, but wo could not arrive at the depth
of pitching ho proposed in order to get kia cubic
measuromont, We got four yards of auper, out
of one cubio yard, with & nine-inch dopth. If he
stated kiis depth of pitohing, wo could oriticiso hiy
estimato. I do nob think Mr. Griffin’s proposal
te use staue broken to about four inches, dumped
roughly down tho banks, and epread there, with
pick or shovel, would bo offective. I have had
exporience whero that plan has not beon effective
in practice, Ninc-inch pitohing is the only per-
manent way of doing tho work. At the Warangn
Basin, a certain aroa was done by dumping rau%h
stone up to the lino where the waves struck the
bank, and then putting rogular pitching on top
of that, but it did not work, Four-inch concrete
stops, as suggested by Mr. Griffin, if pub on mado-
up ground on the banks of the lakes sbove. the
rntc hing would uot bo folid enough, unless re.
nforced. T put n concrots bottom on the Elwood
Canal on a sand filling without reinforcing it, and
it went to picees, although sand is nob nearly as
likely to yiold as earth. An immense amount of

of the prop g design, it would bo.
for better and more economical, and enhance tho
boauty of the lnkes, Tho proposed regular line
of the ssgmontal basin will, when mpde, look just
like & whart, and the land that it i» propossd to
fill up to secure o rogular shapo will bo useless in
any casa for snything but gardsne A good deal
of ‘filling will afso b required on the curved side
of the segmental basin, and there will be s lot of
ﬁ;llng fn required at each corner on the straight
edge,

(Taken at Melbourne.)
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Walter Burloy Griffin, Fedoral Capifal Director
aof Design and C ion, sworn and ined

204, To the Chairman,~T submit now dingrams
in respect of sections 11, 12, 31 and 33 on tho em-
bnnk(.ne.nh: for tho lakes, to roplaco thoss which,
as originally supplied to the C , wera in-
complete, 1 hiave recelved from tho Committes a
request for replies to thoe following questions:—

1, In connoxion with the carthworks involved In the
formation of the water areas In accordanco with your
modified design, pleass atate—

Eastern Basin—
Exonvation.—Numbor of cuble ysrds, avorage
T os per cubie yard, total,
Filllng.—Numboer of oubia yards, average price
per cubjo yard, tatal,
Molonglo or Srzm»nml Baxin—
Exchvation—~Numbor of ouble yards, average
prico per oublo yard, total,
Filllng.~Number of cublo ynrds, eversge price
. ber cul e yard, total.
No. 3 or Western Basin~—
Excavation.—Number of cublo yards, average
rics per cubic yard, total.
Filling~~Number of oubio yards, wversge prico
or cuble yard, tota).
1l’u”crn Lake—
Exonvation~Numher of oubic yards, sverage
gt umbet. of aible aed i
3 Ol or o ul L
per cuble yard, k:l-cl. ¢ JArch Aversge prico
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2, Is there avy {nstanco whete eorth excavaled s to
be used for the purpose of Mlingy §f sp, fndicate the
number of the section, what quastity of excavation §s
to bo so used, and where is it to bo dispused of as
filling?

, You are also requested to furnish the Committee
with diagrams of those sections of the bal whicl, an
supplied to the Comuwiltes In tha firat lusinnco, wero
incomplete,

It has not been possible for mo to propare answers
for that sorics of questions, I ‘arrived at tho
eatimate which I have placed Lofore the Commil
tos by calculating that so many yards of material
would have to be excavated herg and there, car.
ried various distances, nnd depositod s filling,
but to divide up the work in the manner required
by the questions submitted to mo, nnd to compute
the quantitivs of L tely, would
take a groal deal more time and enorgy than 1
have st my dispossl. Porhaps the members of

sy exaclly where mater ol is to be oxcavated, 1
must hnve more information ns to the methnds
1o ba employed. 1 know that certain quantities
wisl net hoexceeded.  That {sall that it is necessary
to know In connexion with the present estimate

256 1o the Charmin.—In -lntlnf that an en-
ginee: would charge £2,600 to furniah tho Infor.
imation for which you ask, T am stating the rq.iulnr
fon of an eiygincor for the class of work requived
1 am aware that iy estimato differs from that
of the Home Aflairs Department, hut [ am not
risponsible for tha differenco. I stand on my
ligures, having dong averything possiblo to make
sury of their correctness,” They are only an ap-
proximation, and when 1 have Iaid down a plan
for the whole wurk, [ aliall Lo able to gt nearer
to the actunl cost.

207, T Senater Keating.~ My estimates of cost
aro_contained sn parageaphs 203 to 240 of mfr

i given to the Commitleo on the 7th

the Committee do not 1 what is §
in their roquost, When Idguvo my estimato to the
Committeo, 1 nccomamulc it with all the infor.
wmation that was avatlable, To make out the esti-
mato in another form, with other detasls, would
require o great deal of time. I hiave had further
survoys made, and I Jiave sont abroad for informa-
tion from those who excavated the Pannma Cannl,
&5 to methods for handling this materinl, 1y wilt
be somo time beforo 1 can receivo that informa-
tion, I stand by my cetimate as correct—that is
by tho uggregaie eitimate, the dotails, and tho
prices  To divide up that eatimato under another
system of detnils would mean that I should have
to go through tho whole work again from the be-
gluning, 1 first eatisfied mysolf chat tho filling
would %:o in excoss of tho oxcavation, and thero-
foro treated it all as filling, 'To say oxactly how
much would bo oxcavated from cerain points,
how much would o dopesited at other points,
frow Touch would have to bo allowed for shrinkage,
and so on, is a thing thet I could not do at a fow
weoks' notice, If an engincer woro asked to
undertake such a job, he would charge 2} per
cont, on the cost, or £2,600, which i moro than
the cost of my office for a period of six or efght
months, I have nlroady supplied the Committeo
with details rolating to my estimate, I havo
ivon the lost Information st my disposal, and
En\'o paid how mny computation was mado. To
mako the computation o a system suggested by
somo one cles, I should havo to start all over
again. It took some months Lo prepare the osti
mnto that I have nlroady furni shed, I fave
stated the quantfty of filling, but I cannot givo
the quontity of excavation. Nothing would be
gained by figuring on both filling and oxcavation,
a8 ono cost covors both oporations, Imstend of
dividing my ostimate, and putting down so much
for excavation and o muck for filling, I have
given tho cost of removing earth from one place
fo ancther, and tho distances over which material
will Jave to bo transported. Beforo I con fur-
nish more accurate estimates, I must havo tho
whole plan of operations detarmined, t!l? lay-out

March last. Ay ostimnto was nob o mere guess,
it way tho result of computation. T hunped tho
nxcnvnlinl; and filling grossly, without going inte
the details on which the Committeo now ask for
information.  As the filling was greatly in excess
of the oxcavaling, 1 dealt with it only. My plan
is to utilize the excavated materinl” for filling.
Nothing would be gained by estimating scparately
the cusl of excavating and filling, “One prico
cavers both oporat'ons. In my estimato the cmt
of excnvation is incinded in the cost of Mlmg. 1
linve seen tho eatimate of the departmental oflicern.
Thoy havo twot lumped togotlier the excavation
and filling, but as nearly as I can make out, have
donblo-banked their osti giving a prico
twice, once for excavating and once for filling,
That in an entirely improper pracedure, 1 bolieve
that the departmental officers Look out the exe
cavation quantities separately; but no ndditional
information is convoyed by such dotail. If mate.
11a] 18 tuken from uno place, and deposited in nn-
other place, one price covers the wholo operntion,
1, would ereate confusion 1o deal with exeavating
und filling separately, You cannot divide tho
chargo hetween tho two operations,

208 7o the Chairmon.—Y have takon into ne-
count tho cost of haulage, and have stated the
distaneos over which mnterinl will have to be
hauled,

209, Ta Mr. Fentan—Tt would not bo casy ta
sny how much should e charged against exeava-
tion, and how_much against filling. All 1 can
xn{ is that the flling oxceeds the excavation, Soms
Mling will have to be borrowed, beeaus of the
difference botwoon excavstion and filling.

300. 7% the Charrman.—1 have made an esti-
mate of the quantity of mnterial that will have to
bo borrowed. I furnished tho Llomo Affairs Do-
partment with the drawings on which my estimate
was computed, and gave tho officers of the Do-
partment oll the information that thoy wanted
about thuse drawings.

801. 7o Senator Keating~~To determine in
deta1) whero the excavated material shall bo placed
roquires o knm‘vluflgg of th:: Iny-out of tho plan

2 h

of tho tracks, the cquipmont an ye .
have given you the ‘hest information now avail-
able on genoral cost data. I cannot give you
more details until T know doﬁmt_ol{ how the work
will bo earried oub  In my opinlon, my figures
aro more accurate, and were moro enrofully
warked out than those of tho Dopartment of
Homo Afairs.

206, To fr. Fenton~L have (uraished the
Committes with detnila which cover two or threo
pages of evidenco. I have stated the quantity of
malerial to he moved, the vature of that mate-
rial, and the cost of moving it, but before I can

of o} ing ge of tho sizo
aud cost of the machinery that s to bo weed, and
of the methods of transportation. I am trying
with the help of the best informatjen obtainable
to reduce costs to the minimum. T am nob pro-
pared to commit mysolf to statements as to the
actual handling of the work until T have got the
whole programme laid down. Thoro are lﬁtcrnm
tive methods, and it is necessary for me fo get
further information before L can spoak a8 to the
cheapest way of roing the work,

302, 7o The Chairman.~X fiave not doparied
from my origiual estimato of cost; I am sceking
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infermation from Aunerica becauso this is an -
pertaat undertaking I have sent to America
ann slusing where (o cuttings are {o Lo made,
and where the muterinl lies, I furnished slj the
iformstion tist & comtractor would furnish, that

. an estunate of corb, no contractor would pive
uway the details of hiv husmess if ho wero asked
bow” e proposed to economize, 1 liave stated
prices fur excavating and filling, but you are now
asking, 1 effcct, whng plant I propose to sct up,
and uow I am going to tranuport materin), I have
treated  the whole sehems g one work;
have ‘nit dealt with eacl lnke hasin wepa-
rately.  That conld not *he  done witlout
ffeeling the cost of construction, If the Com-
mittee * will  say  whnt  partieular  work it
wishes for infoniintion ahout, taken by itsolt, 1
shall try to get ouf figures rolating to ‘that work
ulone Bul T do not, commit myself Lo any quan.
bty of fithng or oxcavation for any separate por-
tion of the Jukes achemo, I am tr ing to distri-
bute the excavation and filling In the most ccono.
mical way possible, having regard to the scheme as
& whole,

, 303, To Scnator Stury.~1 have given informa-
tion to the Committee r ding the it
filling “They nro sepnrate 6o far s T was in &
position at the time to make such ostimates, Para.
graph 210 gives detajled information, cutting and
fillivg being dealt with ns one operation, My esti.
wate of 361,000 cubic yards for the castern” basin
iz an estimato of filling which includes excavating,
L eould not say, withont going throughi my figures
again, whethér all the flling required “for the
castern basin would lie excavated from that basin,
The total cost, whicl was worked out on separato
prlms,'n\-erngcs 4354 per cublc yard, As to
the est'mate for {he central, or Molonglo, Lasin,
[ canant say that the price of the cxeavating and
Glling wonld ho the same, but the average prico
for the wholo Jake scheme would be 4.3-5d, per
cuble yard “That avéirago was obtained from n
oumber of individual prices. Vou moust remem.
ber that this js merely o preliminary estimato,
to b verified by the laying out of tho work. 1
reserve tho right {o vary my estimate if I can ob.
tain greater cconomy, = Tho presont catimato s
nol mere guess work, It is hased on items that
were taken out, hat 1 da not wish to commit my-
self {0 details

3 7y the Chairman -~My estimato is n moro
detarled cstimate than that of the Dopartment,
and {fie cost of the work may b fessened, thongh
soito details may ho incroased in prico while others
mo reduced,

-

305. Tu Senator Story~The sum of 4.3-60.
per cubie yarq covers excavating, haulage, and
depositing Ghling in position.

306 Lo My, Penton. -1 stand by my statements
to the Committeo, but I cannot commit myself
e tespect of each individual item. That ennmot
b dune until the work has beey properly laid out,

07 Vo the Chawman.~To carry out a part of
the shiewe wonld increaso the cost, but T caunob
st how much - The prices that [ have given de-
pend an the cost of nachinery being ~ charged
agatnst the whole work, If the vost of machinery
were ehinrged agninst part of the work, it would in.
viease the cost of thal part. 1§ I wero to state n
e for the construction of any ono lake, I could
vt sy that other parts of the whole work would
e carr ed ont for the same price, The oarthwork
t be handled for the prices 1 have given only
Ly treatang the wholo of the ity excavation and
filhing us ono work. That redudes the unit cost,

363 Tu Mr, Finlagson.—My sormnsks apply to
the cnunowl{, becauso ite construction wit) opond
ou tho machinery provided for ilie work as a
whole,

309, 7o Mr Penton—1 npderstand chat the
depustmental oflicers used the information that I
furnished in supplying their rovissd estimato, In
the flest instance, they used drawings whicl did
not conform to mine,

310, To Senator Story.~3My reloronce to the
cost of excavation ot tho Lang Lang swamp was
merely o give au illustration of tho economy that
can be efected by using certsin machinery, ~ Hav.
ing gone into the merits of various machines, I
have ‘como to fhe conclusion thot that used at
Lang Lang would not be adapted fo the work that
has g Lo dono ot Canberra, T was prosent when
3r, Catani stated beforo the Victorian Socioty of
Engineers that the cxeavation at Lan Lang had
cost G, per cubic yard over a pcrioﬁ of twelve
months At the time that I gave my ovidence
the cost of cxcavation thers was only £.903d. per
etibie yard,  Since then, they lave had trouble
with their machine, but they are now getting bet.
tec reaults, My cotimato was not based on the
prico | quoted,” In my opinion, the material at
Cavberra will Lo casicr to romove than that ot
Lung Lang, Only a very small proportion of the
material at Canberr 1s hard shinlo—less than 1
per cenl,  Thero is also n small quantity of gravel
and sand, but most of tho muteria) is alluvial soil
and silt, - Bores have not been put down over the
whals area, but some hores Nave heen put down,
and thero nro natural water sections in parts of
the area whore bores hiave not boen made. To
estimate the netual quantity of excavation would
bie very laborious, and T do not think that muclh
advantage would ho gained from the possession of
tha information. You ean take it for granted.that
overy bit of the filling will have to be oxcavated,
Whit affects tho estimate 1 tho fact that the
quantity of filling will bo greater than the quan.
tits of ‘excavation. 1 do not ask the Committeo
to take anything for granted, Every contractor
miensures his carthworks in the terms of the greater
operation.  If that wera not done, there would bs
ccrfusion, T cannob answer for what the officers
of the, Home Affairs Department have done, 1t
would ho & vory big job to make an cstimate of
tho orcavation “nlone.” It took me somo months
to arrivo at my estimate of tho amonnt of filling
bo ko done. To do what the Committes s asked
woi’d mean going right through the figures again,
T only know that the gross total of excavation is
much Jess than the quantity of filling required,
that all the excavated materin] wonld ho used in
the earthworks. To givo detnils regarding each ox.
cavation is to go further than js tiecessary for
preliminary estimate,  To do tho worlt “rightly
would ho n big undertnking.  We aro taking evory,
preen . o avoid ic methods,” Tt i

physically impossiblo for me to furnish an estimate
of the amount of excavation that must be under.
tnken. For some months I have heen in attond.
unee on n Royal Commission, and I ought to have
beon present, this morning at the meeting of that
Commission, What I am asked to do now is to
mnke up a new estimate, using a difforont mothod
fram that which T adopted. T know that all tho
fllng has to ho excavated, and just where the
oxeavation will take place does not nffect tho prico
so fur as the prelimi timato js d,
The officer who first wont, into theso matters with
mo ia dead, but the work hns Leen dons aver in
my offico three or four times, and complotely
chcclr?d. 'Sepnmto officors  made calenlations,
oach in his own way, and this furnished o check,

a3

1 have given you the results of tho various esti-
mates Thore are in my office hundreds of pages
of uotes containing calculations. 1 have stated
thot the wholo of tho excavations in the castern
basin will be iu ailt, Thero is & shale projection
on the south side that will bs cut through, sud
used in anothor way, thougl T cannot now say just
where It will bo used. ~ That information ham
been givon to the Committes,

318. To the Chuirman —I cannot say how long
it would tako to furnish the inf jon for which

1 havo given yon s gonern) estimate, and § stand
Ly it individisal estinates wonld be wn a different
usly,

313. To Senator lyneh —~My estimate of earth-
works was caleulated on the snme plan as | fur
nighed to Mr Il 1 never discussed with Mr
0l an alteration of the ontlines of tho lnkes.
Many months age I altered some of the detajls
myself, but 1 made no alteration in consultation
with Mr. Hill | showed a modsfied plan to the

" !

tho Comimnitteo asks I could not say that without
knowing how my other work in connexion wilh
Federal’ Capilal mattors stood,

332, To Senatur Stury.~14 iy impossible to fur-
aish closer cutinintes wntil informat.on has heen
abtuined rogarding the plant to bo used and the
methods to bo followed, To give merely tho
quantilics of cxcavation withont any statement of
cost would be very misloading, becanse the cost of
oxcavation has been taken into nccount in the
estimate slroady put before the Committee. In
asking mo to say whero every yard of materind
i to ive obtained and to be jinced, you are ask-
ing my to commit mysell to n detniled plan of
operations, which it is not possible for mo_to

st Canberra. ‘The modificatsons wero
mado on my own indiative, withunt comsult ng
any one. L furnished to Mr. 1Dl the drawings
on which my estimate was made, together with,
1 think, fitty additional sections that he nsked for
My calendation, and that of Mr. J1.), were based
on the same plan, a plan showing elboration
details 1 am prepared to stand by y estimuate,
U do not think that there is any error sn it

admit that the difference Letween my quantitics
and those of Mr. 1hll s extraord-nary’, but [ have
no explanation to offer regarding i, Of course,
all estimates of this kind hased on drawings aro
merely nlpproximnlimm It adddtion to the quan-
tity of filliug, 1 have dated the distances pver wineh
materinl must be hauled My cost of 4 3.6d per
cubic yard includes rough formation, bul further

do now. I wish to adopt the most
methads. As soon ay the plant hag been decided
on, the methods of work to be followed will he
detrmined, and more dotailed information will
ba possible. I cannot give now more relinhie -
formation than T have given, and fo attempt to
dn more wouldl be misleading. I have not taken
aut the quantities of exeavation necesanry to give
the eastern asin a circular form. More illing
than excavating will be necessary o give it that
form. 1 have given the quantitics of tho excn-
vation in terms of filling necessary to do that. 1
have given the Committee evidence regarding the
railways and the streets, and have computed tho
oorthworks in one form or another. Were I to
alter the form of my present estimata, it would
affocl my provious evidence, nnd eause confugion.
My cstimate was mado in the form invarinbly
udopted by engincers, and it would take me somo
months to recast it in the manner you desivo, 1
am not unwilling to do what the Committee
wishes, and bLave dovoted overy ounce of energy
to mecting tho Committeo’s wishes. No man
could work harder than T do.  Tho Comnitteo
must pay some regard to the conditions under
which T'am working just now. It s not foir to
demand of me the work that is now asked for,
Of course, if 1 were freo of my othor \vorl.c, 1
could undertako the task that ~the Committeo
wishes to impose upen me, but at tho present
timo my stafl is engaged on works that are being
carried out, or are to be carried out, at the
Fedoral Capital. Thoso include the orection of
buildings for the Military College, the alteration
of the operation of the brickworks, putting it on
& practical basis, estimating the plant require-
mouts of the plan of operations for the construe-
tion of the city, the designing of two alternative
i for the C th arsenal, tho
plmmin;,' of a.route for a railway to the arsenal,
the erection of workmen’s homes at Canberra and
the arsenal, the construction of roads to give
communication through the town and to the
arsenal, tho planting of forest resorves and [1nr}-(s:
and numerous admi tive duties
with tho power plant, tho maintenanco of roads,
the loasing of properties, and the management of
stores. It must not be forgotten that it is neces-
sary to prepare estimates and plans bofore a work
can be referred to tho Public Works Committee.

work watdd bo necessary to earry out hortienltural
improvements and paving [ do not_think that
Mr Hill's estimate provides for finifiing off the
work beyond what would be necessary Lo provent
injury by weather It would he % wante of noney
to do more 1 pravide werely far the vough form-
ing of the houlevardes, bringing the earthwork up
level with the pegs Mr I dacs not particu
lariso a8 {n hiis i i warding he finishing
of the werk, but T do not think thel he would pro-
pote to do more than 1 hnve estimaled for  An to
whether T am prepared to have my et'mato
cherked by an indopendent authority, and te stand
by the result, that wonld depend on the anthurity
chosen T can furniah independent exprrt evi
dence in suppert of my estinate

SU. Ta Mr. Gregory = 1 do nol vemembier that
any of the filling for the lnkes is to be taken from
any of the roads except those aloug the shores.
Al that road work is included in my estimate of
filling—that s, the shoro drives. 1do net think
that nnything else is included, excopt an intersee-
tion that is practically a shore drive. [ do not
see how I can give any reasous for the difference
hetween my estimate of quantities and that of the
Department, R

315, Lo Mr, Swmpenn. - 1 propese to get the
wholo of mys filling Trom the necessary euttings,
and, .u addition, to horrow from otlier places, Auy
detailed information vegarding the quantities af
excavation in the lakes would hardly bo relnblo
unless tho work were planned out in detnil, wlieh 1s
the next step to bo taken. TIf Mr, Hill’s estimate
for filling alone docs not agree with mine the two

i coitld tot bo iled by further detaii
regarding my filling, The sections alrendy sub.
mitted are intended to show exactly what must bo
done. The filling that 1 would borrow would ho
taken chiefly from the hottom of tho Inke. 1 do
not think dmt any material will be taken from
any poiit at any distance from the lake shores,
except that used Tor the railway crowsing, which is
an ontively different work from that under discus.
sion. The road and railway crossings are treated
separately, ITow the work is to be handled is a
matter now under cousideration, and T do not wislh
to bind myself to further details until it has been
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finally dealt with, I have g.ven information ro-
garding tho cost of excavation, transport, and
Sevolling, snd 1 hiave stated that 1 do not think
that Mr_ 14ilt has provided for more levelling thon
1 hayo provided for. The lovelling would not bo
cnrried hoyond the poiut ot which 1t could bo left
antil further work was nocessary, My estimato of
4 3.5il. covers the cost of excavation and distribu-
tion, 1t wul not bo powsible to sato accuratoly
what the cost of carthworks will be until tho
anthod of handling hus been determined, 1 be-
tieve that thers ore in operation in Austrolie
wachines such ae L proposo to eplay, My cati-
wato is based on practical experietico in the uso of
machines elsewhoro. L am_ propared to furnish
evidance in support of it, and to suggest o witness,
1 indicated low I arrived st my estimato of the
cost of hauling, but I do noy bind myself to any
particular met! 10d, hreatsp Lhers are soveral alters
native mothods,  We shall use the plant that wilt
do tlio work best and is most adaptable, In para.
graph 240 1 stated tho distances that various
quantities of filling would huve to be heuled, The
prico of 4 3-6d. per cubiie yard includes tho 23d.
per eubje yard allowed for netun! oxcavation, ~In
making my estimate I ook Australian conditions
into consideration, and would ask you to call Mr,
‘Anderson an n_witness in support of jt, He id 8
consulting eugineer, and Jiag been o contractor’s
engineer 1 have not given you a contractor’s
estinate, which, of course, would make provision
for profit, T buve given you only an estimate of
cost prive. T have not sten Mr. Cooper’s evidertce
regarding Lhe cost af this work. It may bo that
Ae 1L s willing to cominit himself at the prices
which he Ims allowed, to the exact Jocation of the
work to bo undertaken, but I am not willing to do
thut until T hiave arrived ot tho best method for
dowy the work. The allocation of e work i o
differont thing {rom the making of & general asti-
mate of cost. L heve not only made an estimnate of
cost, I have also shown how it wos arrived at,
T hinko studied various methods and relativo prices.
‘Ihere are nt least thres alternativo mothods for
Qoing this work, bub I am not yet in a position to
say whith of tho threo will bo adopted, T am
going into that matter it the minutest way pos-
sible. 1 have put down 4 3.5d, ns the average
price of tho various items ineluded in the estimate,
but, beforo committing myself to oxact quantitics,
1 should have to go through my figures again from
tho beginning. The officor who made the original
estimate, and with whom 1 went inte the matter
closely, died shortly ufterwards, bub the cstimate
giveu to the Committee iy hased on figures arrived
at :n my oflice hy three different cengincers, Boforo
1 could give the detnils for which the Cc fit

the whalo achemo; the cost of any part of it, if
dealt with alone, would Lo greater than 1 hnve
estimated, I have given you more detailed infor-
mation than you have recelved {rom any other
afficer,

316, To Me. Featon—T have given full dotals,
but tho Comitice now asks o to re-cast my
estimato in a different form,

—ame

(Taken at Melbourne.)
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317, To the Chairman~1 have Leen in my
present position, since 19)2. Prior to that 1 was
engineer for ronds and bridges and rocinmation.
During my counexion with tho Victorian Public
Works Department I have carried oub reclama-
tion works at Koo-wee-rup, Condah, Moo S8wamp,
and soveral smaller works. he Koo-weo-rup
swamp reclumstion involved = an ontlay of
£180,000, and tho Moo Swamp £81,000, The work
in connexion with the Com{:th swamp is not yeb
finishied, though we have spent @ good deal there
already. There is o heavy doposit of peat there,
and it keops subsiding considerably. 1 cnrried
out somo reclamntion waork at the Yallock swamp,
which is the only place for which I employed up-
to-date machinery, namely, a land drodger with
continuons action. This drodger deposits the
apoil in the bank in atie operation. It has an
ordinary ladder, which is articulated, and a con-
veyer, When I was i England—in 19121 saw
three of theso drodgers at Frodingham, one with
a convoyor 159 foot in Jength. On that visit T also
wont {0 D , Lincoln, Manchesfer, and
Glasgow; and I consalted with tho ougineer of
the Manchester Cannl, Mr. Reid, who informed
nio that the excuvation nnd londing into trucks
with the land dredgor cost only 13d. per yard; but
in nddition to that, of course, there was tho cost
of transport, On that work the dredger worked
on n fuco of 47 feet, and was cutting in level
ground, I have seou the plaus dealing with the
suggested work in connoxion with the ornamental
Inkes at Canborra, snd I understand  that the

ask, 1 should have to go aguin throligh il their
figures, My eatimato wis hased on figures pre-
pared by my oficers, pnd 1 am responsible for it.
1 have nat secepted tle figures of any one officor,
but. knowing how their resnlts compared, I havo
made an cstimate based on their figures, by which
1 stand, 1 have satisfied mysclf as to the correct-
ness of my estimaie, though, of courso, 1 did not
make ol the calenint’ons required for it. There
arvo hondreds of pages of computations in my
office, hut they would he useless to the Committee,
Tt is not on casy matler to takean ongineer’s noles,
and work out an eslimate. What you ask would
havo been s mpler to supply had 1 meroly necapted
the enlenlatiens of ono officer; but I did not do
that i the Committes wished to denl with any
yart of the schewe by itwelf, I should have to
tonke on entirely new estimate of the cost of that
part. My cstimato is an cstimato of the cosb of

ts to about 670,000 cubic yarda,
1 hnve Jooked at bho location of tho oxcavations,
and 1 notice that, gencrally, they ave in spurs pro-
jecting or jutting into the are of the lakes, and
running info A depth of somothing like 25 feot.
The Committeo should understand that a work like
that eannot bo dono economically.  Figures doal-
ing with cheap excavation work refor chiefly to
suetion dredging, with a dredger afloat, au de-
poriting waterial by means of flues; ar an alfuvial
hed whero the formation is fairly uniform, and
whero the machine gots a full lond at every eut,
1f it can only scrape at the faco of a work, it
will be found that about 50 per cent. of the cost
i3 invelved in moving tho wachine. With this
Iand dredger, the cost is 100 per cent, grenter in
dry clay than m poaty ground ov sandy lean.
That is to say, if the machino could do 100 yards
por hour on av alluvial flat, it would do only 50
yards in hard, dry ground. We demonstrated this
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when we ware workiugin the herd ground at Lang 323 Tu Senutor Keatiny ~The dredger 1
N f wer 1 am
Lang. We had to divert the water 8o as to have reterring to is being used on the Yallock swamp.
s 1 flow in tho fon to lubricate the near Lang Lang, anl is 45 miles from Melhourno
material, Prior to that, the materinl used ta In the heut fortniglt the cost was o) 13d. per
clog in the chute, and we hisd to stop thoe dredger; yard; but, in addition, we have to take account
but wo found that with an ample supply of water of breskdowns, repairs, and 4lio timo the macliue
in dth;. e:tﬁngli the mnter;nl cn’rlne u}u freely, ix lymg idle,
and discharged very satisfactorily. have not  ; . . ‘
hoard of any better resulls with y" land dredger lm’:?ld.ul,{l“l'e:?;l (‘:’lltlllr I‘f:;’:;‘lm[l ll“(‘lv??d"?} ‘hi“::, dw‘)‘::)
in Australis than my record at Yallock. Bome . werg working in the Yord piie e ticed "
jmpostant reclamation works have been carried  irocencs in !.hokaut b, e uw!u ,f ,"'1 “t ““"
oub in Bouth Auralia, but I wndentand the output. ruge cost at e
Yallock swamp is bd. o yard. The work there
best results there como out at about 8d. yer ; g : "
gard, If, st Cunberra, the banks aro made in is equivalent to Jording nto tracks, Iustead of
. I, 3 /| conveye
tho immelinte vicnity 'af tho akcs by the, 4y oot e el o gt e e
rocess, and tho space at the back is fi P ) " .
‘n’ncnnl "of sluicing, it might be possible to pet 1)", 825, Tu Mr. Gregory,—At  Frodinghum, i
done at 3d. or 4d. a yard; but if the enpineers England, a conveyer was distributing the maste
iavs to fead the materiat o distanco of 16 chaius vinl a distance of 160 feet by o reselvimg Lelt of
by mul:: of ezl.%i(;les un‘;i t':rckl. "l‘llw BX[);IIIG iron trays.
watl inereasod considerably, o woik an 826, fo the (“hairman,~It would not be difli-
Yallock swamp cost us about bd 8 emrd, but 1 cult for o ‘quuntity’un'rvuyur to tako out the
want the C ttoe to tand that now) quantitics for the differont basins of the orna-
in tho world conld hetter material be ohinined for mental Iokes ot Conberra, ‘fhe sectiots on the
1his class of dredger. Ibis !m\‘uti(nl!y soft, peaty plan befure the Commuttee show the mode of dis:
stufl, and does not clog. T did estimato that ft  poning of the materiul, und with the contour hues
would cost 4d., and tho figures show that durig  ulyo on {ho plan, 1t sbould be casy enongh for »
the best periods of the work it cost only 14d. per  quanuly surveyor to take eut the quantities furly
yard; but now we are int atiffer clay, and the approximately, Mr. Andersou 15 the quantit
‘machine_is_not doing so mueh work os formerly, surveyor to the Contractors Assousstion ws Mels
g“’“&h it in atill Vlvpfkig oﬂﬂﬂg:nim:i“y. and with }wurne. " Ilu‘lmsh&c;s is to take lapmrqunuullgs
ve ton ia oxcavating yﬂl’ a day. or AN ig io; and he guuranbueu [1H) lglll’fs- 1
218, To Mr. Fenton.—We pay £1 » day to tha theressa allort'uge of quantities, ho must pay for
sl Tode ST Ll ALY ' S
capable of making necessary repairs to tho ma- X
c?: nery.. Then w% haye ,,,,Yu,,g?.,o.d,;m who is eumly cnough from the plans hefure the Com-
p;id 105, a day, and the other men aro getting 8. :;::““’:m al ‘;:‘e‘}:“é “f“:‘;‘l‘ﬂﬁ W:“l‘l'iw“‘m!‘;‘“‘l"e r':.h:,
6d. per day. Threo of the men aro on the it v . . reconts
onginie, and tho other two sre omployed shifting mendation o8 to plant. 1t must bo unders
theroad. The dredger works on two adjoining sec- stood that if materlal s to be horrowed
tons of & tramway track, and whils cmployed on for ombunkmonte, the engineor would gt
one soction the two men roferred to aro cmployed iU from tho handiest logatiom, hecavss if ot
ohifting the other section in front so as to bo ready conld be obiained by slw'cing ud depouited
for the machine when it has worked out one ‘,;3"““‘ “Wb‘,““‘k-a‘ Wt“‘,‘ml“"i‘]“ ‘;“? "‘:‘Iﬂ“‘ 12‘]-,‘"'
1 . dd. per cul e yard. o landed, by e slujcing
cn:]l: Fo the Ohaieman~T luve ot visited )ra;:ﬁu», the wholo of the material ontho Wcmi
. i a o Molbourne swamp, over an average distanes ol
S:?bt:"b‘: ;:::DRN;’“&i;“i“"ni:':"’;yl"&“b;fu:“;"e "::‘}:' txl‘;ree-quurlo‘m of # mile, I;:rf‘n‘mnotll'm‘;iﬁ uwi‘er 3d.
H J ~ Thors i o tnrge amount of filling to be done at
tion should cost nbout 6d. Canberra, and if, o8 [ lave gaid, the hank could
390, To Mr. Sumpson.~The excavation work bo mnde by tho dry procean, and if tho illing
b Canberrs must, of courso, bo dono according «I"ou!tl ho lq )tnlumd h)}"n.luicmg {rum tlulx) nm:]resl.
fo Tho design; but for the balance required for pagin, this Intter filling ought to e douo
the omhm\klgno;lt tho engincer in chnr%o of the for 2d  or 3d. 1, lwowover, the work i3
tooxk would use tho softest material ebtainablo. dono with dry molerinl, which will have to
He could sprond the ladder and tako off the top o transported, the work of loading alone under
10 feob and load it into the trucks, As I have ;he bhest c?mlillisusl\\'mlld "cast lll(l !enufh(xd.b T
\ready said, it will bp nocoesar to oxcavnte have seen land redgors ot work in Tamburg.
ﬁcﬁ,,d{ng :p' the design of the ough\ecr who hoa  and st l{rodmglmm, and 1 nugertmnm} in England
lochted the formation and it will bo oxponsive that it is actually supplanting coolie Wahour in
work in any case. :Indin. whore coolies were paid only 2v. 2 week,
321. To the Chairinan—IE the ground is slop- Thore were threo of these muchines work'ng one

. A A above the other at the Kiet Canal, and ench had
ing, the machine will only cut with one cornet, o gl cut of 45 feet.

and with tho cost of trans sortation added it will . .
co‘s% nolzl much less than lls. or 18, 3d. for the 327 To Mr. Gregary “The land dredger will
670,000 yords; bub for the balancs, whether work iu nuy material that ean be plougled,
it bo 1,560,000 or 3,000,000 cubic yards, the en- eluding loose gravel It has been use(l“rnr ex
gineer would find the cnsieab material obtainable, cavation work in_the chalk-at Dover ‘Tho con
. veyer is part of the mnchine fself, for T have nob
322, To Mr. Sampson.—Any clnss of materinl heard of any. cowveyer of a greater length than
Wil do to £ up to 3 or 4 feeb balow tho surfaco, 150 feot. ~“Fhere are comvoyers independent ot
but thero is glways some difficulty in building on  tho machine itself, but their use would mean
20 or 30 feet of made ground. Wo reclaimed the  an addilional cost. 1f the muterinl were raised
Flwood swamp in 1891 with soft material, and by the dredgor, nnd deposited in tip trucks with
cight yoars ago 1 hiad a skin of 3 fect of dry stufl o lend of 2,000 fect, tho cost, of course, woull
put over the area. Thera are now buildings Lo menter thane tho fignres 1 hivo given conceru-
ovorywhere; in $0m0 plases on 14 fest of filling. ing Yallock swamp, because the transportation




churge must be added.  The Gd. per cubic yard
I hiave given wimply means Jifting the beat clasn
of waterial and dropping it to spoil, or placing
same into trucks. 1 should think that a lead of
2,000 feet coits more than 2d. per yard extra,
Wo carried out tho widening of the Coode Cinal
for the Harbor Trust, and for that work wo used
threo engines— threo are needed Lo keep two going -
nnd thréo wets of trucks, so that while one was
ont_the tip, nnother won travelling, and a third
filling  ‘Tranaportation cost us pretty well 7d. per
euble yard  Wo let the bulk by contract, and the
eost was nhout the same.

828, To Mr. Fenton~—T1 should say that hali-
n-dozen dredgors would be required for the work
at Canberra, One machine shifa about 100,000
or 150,000 cubie yarda per annun, so fivo dredyers
conld not do the work in less than ahout two or
thres years.  The cost of each dredger ia ahout
£6,000, The dredger works most oconomically
an a flal heenuse then it can cut the full quan-
tity : hut with depths averaging fram & to 10, 15,
«r 30 feol, it would have to begin at the hottom
and be pyshed forward until it wos working at it«
maximam capacity 1t is likely that for the firet
200 or 300 feet, the machine ‘would only werapo
1 foot or 18 inches off, and jt would not le work-
ing at its full capacity until 1t got well into the
faco of tho excavation.  Up to that point the
work would bo costly, In order to show the hest
results, the machime must got a full load overy
Gime, "The 6d. T speak of as hoing the cost of
exeavation would not apply to ground like that in
the castern bagin ; but, 08 1 have already said, if
the engineer in charge is oing to horrow the
additional material, ho will select u nice, flnd
atreteh where the machine can work wnder the
hest conditions, and where the cost will probably
he 4d. or nd., plus transportation charges, I
should say that for the greater part of the work
on the eastern basin « stenin shovel wonld be most
swtablo; but you can get more reliablo information
on this point from tho Engineer for Railways, he-
cause the Railways Department has heen dong
a good deul of tﬁiu ¢lnss of work at Armadale
and Camberwoll.  In Americs the most economi-
eal stewm shovel has o capacity of v or G yards
for each shovel. T have not used the stenm shovel
myself, it T know it costs more to do oxcava-
tion by this weans than with n laind dredger
on flat even ground, working under the most
favorablo conditions, 1 should suy that the light
sehist, which the plan shows to oxist in portion of
tlio segmental basin, would cost twice as much to
oxcavate ns the other matorinl.  Ilard sehist
cauld not be removed by this machine.

320 Po Mr. Finlagasn - The exeavation work
at the petrol harbor at Hamburg cost 2d. per
eabic metre, but that did not include the cost of
transport, T do nol know what that cost would
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bo, but of courso it varies with the distancs and
tho locality. ‘I'he only basis I can give for n cal-
culation of this cost iv the transport charges in
connexion with the Cooda Canal, where it costs
closo on Tk u yard for u distance of a little over
a mile. Wo “began at the wea end and
raised the ground 13 inches to the chan,
up to o height of 14 fect, 1f tho material i dry,
it costs very little to unlond and spread with
the use of tip trucks. I shonld think that 6d.
or Gd. per cubic yard should cover transporta.
tion charges up to a quarter of a mile, the spread-
ing, of courso, would, be additional, ~ The wages
paid at Hamburg wero 3s, per day for Inbourers,
4s. for leading lands, und 6s. to 7s, for engine.
drivers, estimating the mark at 1s. 1 should eay
that about 76 per cent. of the cost was repro-
sented in wages. Tho lifo of a lnnd dredgor is
estimated at from ten to twelve years, and ag it
is n very bulky plant, it would not pay to shift
it very far after a job has beon finished.

330, T4 Senator Story.—14 is very difficult lo
estimnto what tunnelling would cost, Wt if it is
in the rock T should sn{ it would amount to about
£1 a yard, and it would cost about 84. & mile for
transport,

331 Ta Mp. Sampron —Excavation in alluvial
soil, and under the hest conditions, with a land
dredger would cost about 6d. a yard. The work
in the cnstern hasin, so 1 judge from the plan, is
limited to the north, and in sandy soil, limestons,
gravel, and clay. It would probably cost shout
9d. n yard_on_the average to oxeavate and load
that material in the trucks. Tn the segmontal
bagin the excavation would bo in sandy soil and
faivly hara shale  The sandy seil ought to bo re.
moved for 4d,, but the shale, if it is hard mate.
rinl, would probably cost from 1s. 8d. to 1s. Gd.
a yurd londed into {rucku. In the west basin the
excavation is limited to sandy goil and shale,
which latter T should think would cost about 1s.
3d. Tshould not cave to cffer an opinon upen the
figures given by Mr. Griflin in Question No. 230,
1 ean only give the results of work within my
own_experience.  The work of widening the
Coodo Caunl cosl about 1. 4d. (transport 7d.),
an averngo distince of about one and a half
wiles, and spreading 13d. That was dene about
oight years ago, and at a time when thore was
considerablo unemployed difficulty, and part was
done by contract, the plant being alrendy pro-
vided 1o contractor free of cﬁnrge. There
was no provision in that prico  for de-
preciation, but I will furnish to the Committeo a
memorandum showing the actual position. The
oxtrn cost now would bo due principally to the
cost of materinl and incrensed wages.” Bight
years ngo men were glad o work for 7s, 6d. u
day, but we could not get competent navvies to
duy for less than 9s. or 10a.
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Seale, 1,600 feet to 1 tnoh.,

Diagram showing the outline of the ornamental basins &3 projected by Mr, Grifin on .
tho plan which was placed first in tho Federal Capital compotition,
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Dingrum showing the outlino of the ornomental basins us altered hy Mr. Griffin after
ho had inspected the country.
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Dingn;m showing the outline of tho ornamental basins to conatruet which authority
was requosted,
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Disgram showing the outlino of the ornsmontal basiss a3 modified by Mr. Grifin after
c}'t;nleronoo arranged by the Public Works Committoo with officers of the Department of
ome Affairs.
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Dingram showing the approximate form tho Dasins would assume if the Public Worka
Ccmmlth‘os recommendation that tho Inkes should follow gencrally the natural contours, with
such iications as time and experi may show to be necossary, be adopted.




