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PARLIAMENTARY STANDING COMMITTEE ON PUBLIC WORKS.

CITY RAILWAY—CANBERRA.

REPORT.

Tne PARUIAMENTARY Stanpine CodirTee oN Puncic Works, to which
the House of Representatives referred for consideration and report the
question of the construction of the Canberra City Railway, incident to
the schematic plan of Canberra prepared by Mr. Griflin, and dated 26th
March, 1915, has the honour to report as follows :—

INTRODUCTORY.

1, The Goulburn to Cooma railway line forms portion of the casterly houndary
of the Fedoral Territory, and from & point on that line in the vicinity of the town of
Quecanbeyan, o branch line 4 miles 76} chains has been constructed to Canberra,
terminating ot o point in the vicinity of the power house in the south-cast of the city
area,

2. The rajlway from Sydney to Melbourne passes the northerly boundary of
the Federal Torritory at o distance of approximately 30 miles, and under the terms
of clause 9 of the agrecment made the 18th October, 1909, between the Commonwealth
and tho State of Now South Wales, and embodied in the First Schedule to the Seat of
Government Acceptance Act 1909, it was agreed that—

“in tho avent of the Commoniwenlth constructing a railway within the
Territory to its northern boundary the State shall construct a railway
from o point near Yass on the Grest Southern Railway to join with the
said railway, and the Commonwealth and the State shall grant to ench
other such reciproeal yunning rights as may be agreed upon or as in
default of agreement may be deterniined by erbitration over such
portions of that xailway as are owned by each.”

The distance from the present terminus of the Queanbeyan-Canberra railway
ab. lCunben‘n. to the northern boundary of the Federal Territory is approximately 11
miles, .

PRESENT PROPOSAL.

3. The present proposal is to construct on a yuling grade of 1 in 200 a city railway
in the position seb oub on tho schematic plan, The southern end of this railway to be
linked up with the existing Queanbeyan to Canberra line, and the northern end to be
%ventunl ly extonded to meeb the New South Wales system at the boundary of the Federal

erritory.

}?17 considering the line and obtaining cstimates of cost of this and other suggested
Toutes, o common “tarting point and a common finishing point have Leen adopted
for the purposes of comparison. The starting point is sbout § of a mile towards
Quoanbeyan ftom the terminus of the present Imme from that place and away from the
oxisting line, to keep clear of the castern lnke proposal. The finishing point selected
is the place at which Mr. Griffin’s route and the other routes suggested would follow a
common line,

From the starting point mentioned, Mr. Griffin’s Yine would run in a northerly
dircction, crossing the proposed ormamental water system between the eastern lake
and the castern ciroular basin on an carthern embankment about a mile long and
about 1,870 feet above sea level—that is 45 feet above the water level of the proposed
lower lakes, and 25 feet above the water level of the proposed ecastern lnke.

Tho lino then passes through a tunnel and cutting about 1,400 feet long and
runs to the north-west until it approaches to within about 1,250 fect of “ Vernon,” and
then in a northerly direction to the proposed terminus situated about 1% miles north
of ** Vernon,” a total distance of 6 miles 16:14 chains,
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4, Although no_indication of the eituntion of tho suggested stations appesrs
on tho schematio plan, Mr. Griffin stated in ovidenco that five station sites are proposed—
tho firat at tho south-cast corner of the city, in the vicinity of the junction of the two
proposed avenues; tho second—the central station—just before the line cnters tho
tunnel in the vicinity of the proposed uo leading from Kurrajong ; the third on the
eroposcd arkway ; the fourth in the vicinity of the prop leading from

ernon—~tho suggested ¢ civic centre” ; and the fifth ot tho 5-milo 16-14-chain point,

ESTIMATED COST.

6. The Engineer-in-Chief, Commonwealth Railways, estimated the cost of
conxtr}fctmg a reilway on the route laid down by Mr. Griffin at £378,972, or £72,870
per mile.

The details making up this estimato were as follows :—

Quantlty, Rate. Total,
Degeription of works— £ & d
Fencing ., ., . .. miles 5.2 ., 2160 ,, 832 0 0
Catting to bank and spoil .. .« cyds 491,960 .. 3/ .. 73,794 0 O
8ido cutting . e o Cyds il ., . ve
8ide ditches .. . . oyds, 208. 1/6,. 16612 0
All drains complete with excavation, inlets and
outlets and pitching v dtem .. L .o 12500 0 0
Molonglo River bridge o s dtem L. L ., 68976 0 0
Overbridges . . . No., 21 .. .. 78,000 G 0
Underbridges . . e No. 2., . 1200 0 0
Tunnel ., e .. . item .. .. .. 76000 0 0
Mile and grade posts . . No. 6., 6 .. 410 0
Permanent way materials—
Ballast, 3,751 c. yards per mile .. oyds, 19605 ., b/ .. 4876 6 0
Slecpers, 4,800 per mile 8’ 6" x 9" x §” No. 24,960 .. 6/6 .. 8112 0 0
Rails and fastenings (80 Ib.) .. miles 62 .,£2972 .. 16464 8 0
Road laying v .. o lyds 9,152 .. 4/ ., 180 8 0
330,785 3 0
Contingenciea . . e we .. D% .. 16563616 2
Plant and supervision (except on permanent
way materinl) .. . o ee e 10% .. 3L700 110
Total .. . . e .. 878972 0 0

Mr. Griffin subsequently furnished an estimate for the same line of £197,617, or
£38,003 per mile. The dotails making up this estimate were as follows :—

Description of works—

Quantity, Rates Total

Side cuttings . .. .. ecyds 258207 .. 6d. .. £6,467
Side ditches . .. .. cyds. 5040.. 1/6 .. 378
Drains (under different headings, including large

and small culverts and pipe drains, at different

prices) .. .. . . e e . 1,616
Tunnel—

Soft rock . . .. cyds. 6308. 15/ .. 4,731

Hard rock . .. . oyds. 19,172 .., 28/6 .. 21,320

12-in, reinforced concrete lining .. oyds. 2,950 .. 70/ .. 10,325

12 in. in portals and win, ds, 300 .. 60/ 760

o cyds
(Total tunnel, £43,126,gswithout taking into
account the credit from quarried materials)
Balance of earthworks, cutting, soft, snd
rock .. s e .. oyds 568278 .. 1/ av.£28414

Deduct from total earthworks, one-half of

778,036 ¢. yds in causeway, charged to lakes . .. 14,879 18535

_— ta

Forward . . - - £65,012

vii
Quandity. Rate, Tota),
R Forward . . . £65,012
Bridges—
Overbridges, 50 feet wide, for four tracks  No, 13 .. £3,600 ,. £45,500
", 00 feet wide for four tracks No, 4.. 6,700 .. 26,800
Underbridges, 50 feot, for four tracks ~ No. 2.. 3,500 .. 7,000
Permanent Way— ’
80-1b. rnils and fastenings .. .o tons 1,460 ,,£0 10s, .. 13,870
Hardwood sleepers, 8 ft. 6 in. x 9 in. x 5in. No. 25,000 .. 6/G .. 5
Ballast, 12inches .. . .. coyds. 22464 .. 3/6 .. 3,032
Laying .. . . oo Lyds, 18304 .. 1/9 .. 1,602
Contingencics .. .. . . . 109, .. 17,184
Engineering and supervision .. . . o 5% .. 8,692
Total e . “ . . £197,617

. These catimates include no provision for station nccommodation, sidings,

signalling, telegraph, &o., so that it is reasonable to assume that each of the above

catimates may have to bo increased by approximately £150,600 to provide for such

5203?:;0((;;7 This would inerease Mr, Bell's estimate to £528,972 and Mr. Griffin's to
,617.

, Asthe Committee was unable to obtain from Mr, Griffin an estimate on the lines
of the costs furnished by the railway engincers, these estimates do not admit of adequate
comparison for the reason that while Mr. Bell allows an amount of £58,975 for the cost
of & bridge ncross the Molonglo, Mr. Griffin proposed to carry his line across on an
cembankment, charged chiefly against the lakes proposal, and consequently included
nothing for a bridge. In regard to those items which sre comparable, the main
difference appears to be in the estimates for the—

Earthworks, where Mr. Bell is in excess to the extenbof .. .. £53,580
Tunnel, where Mr. Bell is in excess to the extent of .. . 31874
Drainage, whero Mr. Bell is in excess to the extent of .. .. 10,084

ora total of .. . .. £06,438

without taking into account the cost of the Molonglo Bridge, above referred to.

Although the difference in the cost of the earthworks and tunnel may to some
extent be exslnincd by the fact that Mr. Griffin charges portion of his earthworks ageinst
the proposed formation of the lakes, the main point of divergence is caused by the
different price per cubic yard allowed for excavations.

On the weight of evidence brought to bear by Commonwealth end State engineers
ond private contractors as to the probable cost of carthworks at Canberrn, the
Committeo is satisfied that it is unlikely that Mr. Griffin would be able to carry out
the work under Australian conditions at the price quoted by him.

ESTIMATED REVENUL.

6. It is not possible to say what revenue is likely to be received, because thab
will depend entirely upon what population will be attracted to the Capital city, but
there will certainly bo no net revenue for a number of years.

COMMITTEL'S INVESTIGATIONS,

7. The Committeo visited Canberra and inspected the country along the route
of the proposed railway and other suggested alternative routes, and took evidence in
Canberra, Melbourne, and Sydney, from engineers, architects, town-pl and others,
with a view to informing itself ofy the latest accepted principles in regard to the location
of city railways, &c.

.
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. 8. Control—Tho uniquo positi picd by the C Ith Government
in regard to Canberra enables it to control the development of the city in & way which
has nover heen possible in any other city of any magnitude in the world, and the
Committeo realizes that strictcontrol must bo cxercised if tho hest work is to be
accomplished, for if the people are to bo allowed to locate tl Ives wl they
pleaso town plauning is of but little valuo,

0. Necd for Foresight.—Throughout its investigations the Committeo has
endeavoured to realize that the line under consideration is intended to bo s main line
of communication, and should be designed to meet not merely present requirements
but to bo capable of providing for an indefinite period of the future, To mako the city
worthy of Austrulia it should be kept in mind what it will become in a hundred years
or more, and in the expectation thas by that time it may have developed into one of
the big cities of the world, the Committee hos tried to'anticipate what the conditions
and requirements will be then, and to avoid any tendency to cater for presont day needs
to the detriment of future efficiency.

. 10, Double tracks are dprovidcd for at present, but possibly quadruple tracks
may in time be necessary, and as there is at the present time plenty of land available,
it i8 considered that amplo provision should bo made for botI[x) lines and stations, not
only in respect of the line at present under consideration but also in respect of any other
practicable route traversing the city which is likely to be availed of in futuze to give
railway ication to the n and western parts of the city. It has been
common experience that towns frequently grow at a very rapid rate from causes which
it is impossible to forecast, and for that reason, in_ planning for Canberra it hes been
considered advisable to keep in view the prospect of the city being larger than can be
cstimated from the present date.

11. Bridges~The fnct of the proposed railway being a depressed lino would
necessitate the construction of a bridge in every case where a road crosses the line,

Inroute * A" (Mr. Griffin’s scheme), besides the embankment neross the proposed
lake system, he states that provision would be required for ninctcen railway and street-
crossing bridges within the § miles

Mr. Bell states that in route “ A*, 23 bridges would be necessary, In route
“Al,” there would be 25 bridges; in route “B,” 29 bridges ; in route “ Bl,” 32
bridges ; in route # G, 23 bridges ; and in route “ CL,” 21 bridges.

12, Route of Railway~Apart from the question as to whother it is advisablo
to put in hand the construction of the railway at the present time, it is cssential that the
route of the railway should be definitely scttled to permit of the location of those elements
of the life of the aity which depend upon or are closely related to the railways, and thus
allow such works as may be considered necessary to be proceeded with.

13, A large amount of evidence was taken with a view to ascertnining whether
it would be in the interests of the future capital to bring the line near the centro of the
city or keep it ab some distance from it, The general trend of the evidence showed
that the tendency in most modern citics is to bring the railway as near as practioable
to the centre of the city. Tho fact that in some Europesn citics the railway is at o
distance from the centre is accounted for by the explanation that thoso citics were
built before the adoption of rajlways, and it would not have been possible to bring the
railway near the centre without disturbing historical buildings and monuments and
incurring considerable expenditure.

14. The railway ot Canborra being designed to run for the most part as a
depressed line with the streots crossing above the railwey on their natural levels, but
with no level crossings, removes o idorable amount of any objection which might
be raised to the railway traversing the eity. In addition to this it is probable that
with the incrense of population ab Canberre, the practice existing in mony modern
cities to-day of keeping steam railways as far as possil?lo out of the city and using electric
traction within the city will be adopted.

15. Alternative Routes—The western portion of the city arca which is considered
to be suitable for residential purposes is quite unserved by the railway system shown

ix

on tho schematio plan, It was ascertained that the intention of tho designer was that
this western area should be catered for in the fimt inatance by motor &e., and
eventually by an eloctric tram service,

16, The Committco was informed that the three adjudicntors of the ederal
Capital design were all of opinion that the railway in the second premiated design was
superior to that in Mr, Grilfin’s plan, s being so placed ns to better serve the central
and western portions of the city and avoid the expense of the establishment of an clectric
tram service, The Engineer-in-Chief, Commonwealth Ruilways, wus therefore asked
to submit estimates for the construction of o rilway approaching nearer tu the site
proposed for Parlinment Iouse, a8 well as on certain suggested routes which differed from
that shown by Mr, Griffin in his schematic plan,

Theae routes were—

(i) that known as“ Al in which thelinenftercrossingthecmbnnkmcnt between
the castern lake and tho eastern circular basin is diverted a little to the
woest to avoid the tunnel through the spur south of Mount Ainslie and
joins the original line again just before reaching the “ Parkway.” By
this deviation the length of the line would be reduce:] to 5 miles 13 chains,
and the cost to £306,165, or £59,332 per mile.

(i) that known as "' B," which runsin anorth-westerly dircction fromthe starting
oint for a distance of about 2 miles, then swings around to within a
istance of about 1,700 feet of Camp Hill, crosses the lake system between

the eastern circular basin and the segmental basin, then runs nln_los_t
parallel to the Griffin route, but about 1,200 fect nearer the lake until it
reaches to within 600 feet of Vernon, when it turns to the north-west
still parallel to the Griffin route, but about 200 feet further west, The
length of this line is 6 miles 1 chain, and the estimated cost £386,568, or
£64,337 per mile,

(iii) that kmown as * B1,” which follows route ““B* until after crossing the lake
system, when it junctions with the Griffin line in the vicinity of the parkway.
The length of this line would be 5 miles 75'6 chains, and the estimated
coat £397,761, or £66,963 per mile.

(iv) that known as * C,”” which follows the Griffin route until after crossing the
lake system, then keeps nearer the water to avoid the broken country.
The length of this line would be 5 miles 22 chains, and the estimated cost
£309,413, or £68,600 per mile.

(v) that known as “ C1,” which follows route “ C” as far as the 13-mile point,
but from that point to the 24-mile Point approaches nearer the lnke system
and thus uvoisn some cutting, The length of this line would be § miles
17 chains, and the estimated cost £289,709, or £65,608 per mile. It was
subsequently stated in cvidence that if the high embankment between
tho eastern basin and the proposed eastern lake werce omitted, the cost
of the * C1 " route could be reduced to approximately £280,000, or £63,717
per per mile,

COMPARISON OF ROUTES.
17. Summarized, the various routes considered were :—

t 12| Approsieunta Cost
Roote. | tenath, - [TERL AR | APD . Tiemutis,

m, ch, £ £
A |5 16°14 | 878,972 (a) | 72,879°2(a) || Route recommended by Mr. Griffin
107,617 (1) | 38,003 (b}

Al 513 306,155 (a) | 59,3323 (a) Doviqtion of portion routo A suggested by Commonwealth
ilways X

B |61 386,608 (a) | 64,3374 (a) | Routo suggested by Commonwealth Railways

Bl |6 766 307,761 (a) | 66,963°1 (a) | Altornative route of portion of route B-.

C [522 300,413 (a) | 18,600'0 (1) | Rout: _ggcswd by C: n Ith R

Cl (617 285,709 {a) | 65,606'3 (a) | Alternativo route of portion of route C

. Ieton for atation vecornmandstlon, alilage: sigualling, elograpls, &6,
o Do T ot Faretahod b e el ¥
53 Extimate of cost furniahed by Mr. drfin,

F9780—2
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COMMITTEE'S RECOMMENDATIONS,

18, Grade~The proposed ruling grade is 1 in 200, and although it was stated
in ovidenco that it would he possible to work suburban traffic on & much steeper grade
than that, the Committee, having in view the disadvantages uaually associated with
unsatisfactory grades for suburban traffic, is of opinion that the grade of 1 in 200 should
be adopted within the city area,

10, Tunnel, <The proposal to construct o lengthy tunnel through the high
mount to the north of the castern basin was a fenture oiybir. Griffin's route that did
not commend itaclf to tho Committee, It was stated in evidence that it is not advisable
to have o tunnel in a railvay handling suburban traffie, and tho Ingineer-in-Chief,
Commonwenlth Railways, estimated the cost of such atunnel at £75,000—a considerable
sum to pay for an undesirablo feature which ean ensily be avoided.  The Committee
decided therefore that the route should be altered to preclude the necessity for the
existence of this tunnel,

20, Stations.—The question of the situation of the various stations and more
particulatly of the central railway station, is one to which the Committee gave much
thonght, as it is recognised that the experience of cities in other parts of the world has
been that the main railway station hes become the point of central focus in the life
of the city, and has materially affected the direction of its growth. In the case of
Canberrn, it is probable that the rajlway will be a much more powerful factor in
determining the growth of the town than anytling clse, and in fixing the position of the
central railway station the Committee recommends that ample provision should be
made to meet all possible future needs, and care should be taken to provide for access
from al! sides and avoid nnythin{; in the nature of congestion. The fact that the
stations at Canberrn are through stations and not terminal stations, simplifies the
position.

21, The location by Mr. Griffin of his central station practically at the mouth
of a tunnel was ded by the Committeo as objectionable, as well as the fact that
the railway at that point would be about 30 feet below the level of the roadway, and
access could be provided only at considerable expenditure,

This was one of the considerations which induced the Committee to favour
a somewhat different route for the milway, The route reccommended wonld, however,
ran generally parallel to that shown on the schematic plan, quently the central
and other railway stations can be located on the same axial lines ns those suggested by
Mr. Griffin and should lead to but little modification of his plan.

22. Goods Stations and Marshalling Yards—It was repr d to the Committ
that the tendency in continental and British cities is to trent goods stations quite apart
from passenger stations, so that whether or not it be decided to have the railway brought
near the centre of the city, the general consensus of opinion is that the goods stations
and marshalling yards should be kept as far from the centro of the city ns practicable,

The establishment of marshalling yards is, however, an item that may very well
be Jeft for future consideration. No marshalling yards are yeb in existence in the city
of Brisbune, so that it is unlikely that any will be required at Canberra for many yeara.

Tt is therefore recomniended that after definitely fixing upon an arca, approxi-
mately one mile by half & mile, at somo distance from the centre of the city as a site for
the marshalling yards, tho area be made available for leasing, i required, on such
conditions as will enable the Commonwealth to resume possession when required without
any considerable compensation for improv ts, &c.

23. Rescrration—Experience in older countrics inclines to the view that railways
tend to destroy the residential value of land immedintely in their vicinity, and the
consequence i usually & poor type of small resid with istakable back yords
and general unsightliness, The C ittee is therefore of opinion that in all cnses
where the route of the railway traverses residential districts a generous strip of land
should be reserved on ench side of the line for plantation or recreation purposes.

24, Route—After giving the matter very careful gideration, the Cq itt
is of opinion that if sctﬁemcnb proceeds along the lines anticipated and the people
establish themselves as thickly over the area north of the proposed ornamental waters
as over the aren to the south of them, then the best ultimate route for the permanent
railway will be that known as *“ C 1 * suggested by the Engineer-in-Chief, Cc 1t
Railways, and estimated by him to cost approximately £280,000,

xi

25, Temporary Surfuce Iine~In the opinion of the Committee, however, there
is no justification for the construction at the p t time of a per t line at a low
level to pass under streets that have not yet been made and may not be made for many
years, and it would be unsound from & business point of view to expend approximately
£300,000 in the building of a line until there is a reasonable volume of traffic,

26, It appears to the Committee that requi ts for a iderabl L
of years will be met by the construction of temporary surface lines capable of handling
building material and light traffie, until it is decided to proceed with the constructio
of the permanent low level Jine, This would obviate the expenditure of many th d
of pounds for a number of years,

27. With this in mind the Committec obtained from the Engineer-in-Chief,
Commonvwealth Railways, an estimate of the cost of building a surface line of the nature
indicated on route *“ B ” from the end of the existing line for o distance of about § miles
14 chains, At the request of the Committee this estimate was given in three sections,
as follows :—

Section 1—From the end of the existing line to a point about

midway along the avenue forming the south-castern boundary

of the Government Group. Length, 1 mile 22 chains .. £7,000
Section 2—From the end of Section 1 across the river to a point

about 1,000 feet from the proposed Market Centre. Tength,

1 mile 1 chain .y .. . - e 15,000
Section 3—Trom the end of Section 2 to the 5-mile 14-chain point.
Length 2 miles 71 chains o . Ve - 15,000

£37,000

28. Mr. Griffin, in the course of his evidence, stated that he estimated the cost
of the construction of a cheap line of railway right across the City from the present
terminus to the northern boundary of the Territory, a distance of approximately 12
miles, at £87,000,

ECONOMY EFFECTED.
doption of the C ittee’s I dati it is estimated that

29. By the adop
. the following savings will be effected :—

(@) By building surface lines for present requirements, the
interest on approximately £300,000 for a period of, say,

10 years at 5 per cent. . . o .. £150,000

(b) By the adoption of the “C1" route as against route “A,” o
capital cost of . . .. . .. 100,000
Total .. . . . - .. £250,000

COMMITTER'S DECISION,
30. 'The decision arrived at by the Committee is shown in the following extract
from its Minutes of Proceedings :—

Mr. Finlayson moved—That, while the Committee approves of the general
direction of the permanent eity railway as indicated by Mr. Griffin
on the schematic plan, subject to a deviation to eliminate the tunnel
and follow generally the route “Cl” suggested by Mr. Bell, it is of
opinion that there is no reason for the construction of anything but
temporary surface lines until the development of the city warrants the
construction of the permanent line. Seconded by Senator Keating,
Carried unanimously. ~

EDWARD RILEY,
Chajrman.
Office of the Parliamentary Standing Committee on Public Works,
120 King-strect,
Melbourne, 24th November, 1916,



FEDERAL CAPIT

AL RAILWAY.

MINULES O

LEVIDENCIS,

(Zaken ut Melbonrne.)
TUESDAY, 13w JULY, 1910,
Present :

Me. Runey, Chaieman;

Mr Fonton,

Senator Lynch,
Mr. Finlayson

Senator Story,

Walter Burley Griflin, Federal Capitnl Director
of Design and Coustruction, sworn and ex-
amined.,

L To the Charman.- 1 hnve prepared the see
tions for the propused railway in the Federal
Capita) Territory site, and if tho Commnttes de-
airos, 1 will place the dvcuments in as ovidence.
‘Phs railway comes in and ot of the city aL prae
tieally the »ume pointe ay were determined upon
previously, and in this respect it i+ mlhnlnn(inlk
the same an Mr. Hobler's suggested route.
raitway for & city is determined hy sts relation
to the whale. It is not desicnble fo have n lino
intorsecting a city any more than iy necessary to
reach the most important poimte.  There wors
somo other considerutions which cannot he shown
on the map, those eoncerning the velutionship of
tho railway to the ontlying country, For instunce,
it should e in a contral position in regard fo
tho whols territary which wonld ultimately ho
mado available for the city site. It might
naturally ho expected that thie lovel land lying to
the north and east of the city site wonld boemne
doveloped nt an eurlier stage than the lund Iying te
the south-woest, and that subsequent eounnuitica
tion should bo provided. To the southewest thers
is abrupt countey which would hardly be suitublo
for long Lanl transportation. T do uot think
that the population will necessarily gnther rowd
Parliamont House nnd the administrative build-
ings.  In {he heginning, the transit accommo-
dation for this portion of the cily site would ho
by busj Inter on, traetion in various forms, such
as tramwitys, and finally, rapid transit, when the
demnnds for passenger transportation hind venched
that stage. "I'ha Canberen ferminus is not shown on
the map.  The concentralion of city and anhurbs
aro so rolated to the railway thal in this scheme
the railway offers no impediment {o tho nceessi-
bility of any point,  That is to say, tho railway
is brought in on tho radial privciple.  Tn the
dovelopment of the city we must provide for an
indefinite period of the future, and not merely for
immedinte roquirements, .

2. Ta Senator Lynch.~The existing terminus
is in the site of one of the futuro suburbs, where
T presume there will be a loeal town hall and
local business places.  This acheme of town plan.
ning is on the British idea, which provides for a
city mado up of various contres of the population,
and not on the Continental schome. The main
civic contre is on the north side of the orna.
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mental take- I hept an et the wien, when
planmng the vty and ratlways, that the wlole
Federnl arex will e undet omg v anthority,
and the aty therefire Jioc been planned on the
Britsh aundel, whoch menns 5 federstion  of
suntller groups uf penple ua against the Continentnl
dea of & umbed popuiatun On the Continent
tho nnified scheme was originally necessary for
the defens of the vsie population in one contre,
naed this idea Baw fouml “exprcossion in the model-
ling of continentnl witicas but in Grent Dritain,
becnuse of the jadution of the islands, (here
hny ot Ieen the nevesoty far the walling in of
tho towns fov define phirposes, and that need
ulso does not wpply to modetn cities, heeansa eon-
centration sl popmlation for detnee iy new rather
A souren of weaknesy than of wirength

8 Tu We Fovbayes . The railway has boon
desigued to provide the handling proper for all
the mnmnerallo idustews it g e make up a
wmodoru city. This ean Jw dane most, economically
by tho regulation and segrogntion of the various
forees that operate in the deselipanent of a city.
1€ wo ignore that fumbumenta! esnditiens of tawn
planning posterity will experience great disadvan-
tage.  Wa ean kee that with only n smull popu-
Intion wo eould hrintg the shunting yards closo to
Parliament JHonse, bul that woull not ba con
venient a long G benve, s eno or the ulier
would have 1o be removed  Eeonomy dictated
tho placing of theso activitios whern they nre best
suited to tho conditions of ull the people, and wo
huvo allowed ample scope fur this development.
We must ot plan for a villyge that s dene
where town planung 3 wd practised —beeanso
when a village grows tu s large tewn, enormous
arens are reduced to luw ntility beeoming slums,
as they are not in théiv right relntionship
to the eity in its later development.  The con-
tonr shows that the line will be fairly lovol
through (he eity, and that the ruling grade will
be 1in 200, There are varions ways of taking
the ruilway through the efly, Ong is to tuke
the railwey on the gronad lovels, In that easo
ull the crossings would have ultimately to bo
raised on hridges, or depressed in tunnels, mean-
ing inerensed mnintenanee and eonstruction cost,
Another way is Lo clovate the track, which wonld
he oximusi 0, #s the maforinl would havo to be
brought in‘from outside nand doposited along the
roadway,

4. To Mr, Featan. Tho most economical way
in the city plan is ta so arrango tho schomo that
where the railway is depressed the ronds may go
overhend s and elsowhore to elovato the railway to
allow the voads ta go undorneath. By ‘this
method the enrtl taken out of ono placo may bo
used for embankment purposes in other places.

b. To Mr, Fivleyson, - This is the mothod
adopted in my plan.  Where the rajlway is de-
pressed the carth is romoved and used on the em-
hankment which olovates the line over tho lakes,




sud in other placce. By this embankmont wo
also croato 2§ squaro miles of water to be used for
ornamental purposes.

G. To Mr, Fenton.—This scheme for the em.
Lankment is most economical from u railway point
of viow, and quite apart from tho proponal to
dam back tho water in that eastern part of tho
aty aren. It is A schemo which has beon worked
out with my officors, of course.

7. To Mr, Finlagson.—The contour sliows
1,856 fect ab the northern entranco point of the
railway into tho city arca; 1,880 fect at the main
station point, and 1,850 feot at tho soulbern
ontranco point,  There aro no_ lovel crossings,
Wo proposs to come to the surlacs at differont
points for the economic handling of tho
trafic by the laying of shunting tracks in
such places as cast of the park way, cust of the
civic centro, and at the north and somth en-
truncos, ull these being places for shunting local
traflic on tho lovel. 'The ruling grade from the
eouthorn ond to the northern entranco is 1 in

8. To the Churman, — The vinducts may bo
built of concrote, and ornamental, but that
could bo a matter for determinati

a mile, It will cross tho Jakea by an ombankment,
and reach the last atation on tho south-east corner
of the city arca. 5 .

13. To the Chawrman.—~It would be imposible
8L present to givo an estimato of the cost of this
work until I know what will bo tho coat of ex-
cavating the moterial at the northern end. Doth
works should be carried out simultancoualy. That
is my idea of tho wholo arrengement.

M. To Mr. Finlayson,—1 think tho coustruc.
tion of a line iv a necessity from all points of
view, and that it should start from the existing
terminus o as to provido for the transport of
material,

16. o the Charrman.—It will ho somo timo be-
fore the Parliamontary buildings are roady for
occupancy, and it will bo better for the
Imilders’ homes to bo Jocated in places whoro they
ure not likely to be disturhed later on as the city
develops. Tt is not a hardship for workmen to
walk a mile or g0 to work, beesuso they must
ho moved about during conetruction oporations,
Wo cannot move into thoe Darliament buildings
boforo accommodation is provided for a large num.
her of officials,

v Mr. Finlayson.—For the purposs of

1 havo not mado any estimate of cost of the rail-
way, but I lhisvo gono as fay as I can by taking
out tho quantitios of material, but until T ean
say what tho materinls are to be, I cannot indi-
cato the cost, It will not be en expensive rail-
way, as cit{ railways go.  We have to remembor,
howover, that it will be a city railway, snd not
& country proposition,  After leaving tho exist-
ing termiuus thero will bo & tunnel and cutting
for o distance of 1,400 fect, passing under two
main avenues of 200 foet,

9. To Mr. Fenton. — Excopt at thoss pointa
whero the railway will be brought to the eurfuce
thero will bo tunnels or cuttings or flls,

10. 7o Mr. Finluyson.—~I would rather depress
the rallway track than elevato it, for an elevated
railway biscets the whole town like a Chinesc wall,
In the northiern part, where it is proposed to have
a residentinl aren, tfm railway will be below the
ground lovel, .

11, Z'0 My, Fenlon.—Approncking tho city from
tho north there will be no near view of the town
for tho reason that the railway will puss through
an area designed for } y i

g ! suburbs I would not ro-
commend o doviation of tho railway lino any
more than, perhaps, to save time in rock cutting,
hecauso the rest of the work will not take ug
much time,  Thero is not a great deal of eartl

to bo moved in the whole cutting, and it should
he moved by mochanical appliances,

17. 7o Mr. Fenton.—In tho early atagos of the
city’s growth tho concentration of workmen's
homes n other places than thoss planned would
not mnttor very much, but tho workmen nre not
the only people to be considered.  They aro the
advance corpy, so to speak, but as population ex-
pands thero might bo an interforence with the
design, T admit it is not posible ordinarily to
got workmen located in ono spot, but I am con-
sidering that wo will have to supply workmen
immedintely with all facilities such “as water,
sowers, light, and so on, and wo cannot do that
economsically unless wo got them into their proper
})lnco in tho plan, T can quite sce that whore
actories nro cstablished, workmen will desiro to
congrogate round them, but I have not laid down
any tunnlterablo law with regard to their exact
locntion, T am Lrying to follow the line of least

st
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the business quarter  Tho railway could not fol-
low a higher lovel, becauso it would interfero
with the accessibility of the city in regard to ita
industries.  Even in that caso of an elovated
railway, there would not bo any possibility of a
view to the traveller, Lecauso the fino would pass
through a locality intended for buildings and
traflie, and which must have side-track service,

12 7o My Finlayson.—The railway will coma
in on the ground level on the north side of thoe
city, where there will bo marshalling yards for
the traflic, Then it will pass underneath the
rond and appronch the civic contro, where there
will bo a track yard for slunting purposes on
tho lovel.  Then it will be depressed until it
roaches the parkway, and pass through a level
stretch of ground to bo used for trucking pur-
poses, and into n tunnel and entting, and como
into tho station below the streot lovel in much
the same way as at Flinders-streot, thus allowing
of the i ibility to the pl
Tt will then pass through on to the lovel and to an
olevation to tho south, giving the traveller n view
of the whole city over the lakes, extending for over

i in the d ¥ of the city.
18. Po the Charrman~~Tho sonth-westorn area
of tho site is i led for a highecl identinl

populntion, ns the country thero cuts up botter
nto large hlocks, T is desirable, of courso, that
this section ahonld Lo as romoto as possible from
that part in which intonse dovelopment, will take
place. Thero nre no plans for steam railway com-
munieation with this portion of the eity, but there
will ho rapid transit by means of the straight con-
neeting thoroughfares, Tho nenrest railway
station from the sonth-west corner of tho sito
will be 3 miles,

19. 7' Senatur Lynch, — It is not probable
that thero will ho develo from o residential
point of view, in the area further wostward, as
the Ynrrohunla Valley will bo rosorved for golf,
nolo, race-course, and reereation clubs genorally.
There are fine backg d fentures, and al; 1
the acenic propertics of the valley aro admirable
for reerention,

20. To Mr. FPumlogson,--The land at Kurra-
jong and Red Tl would bo utilized for residen-
tial purposes, and if railway communication were
provided it would be by means of a loop lins, but

this would deprociate revidentis] property. Tt
is rough country.  Thero is a tend ¢ for the

secn,  When L returned from Amorica I put in

population to d on tho
corner, becauso the ruilway terminus is thero at
present. 1 would ratlier seo thoe terminus brought
further into the city, becauso then we would
have a concontric growtls of population, the idea
heing not to sllew any permanent settlement in
the south-eustern corner of {he site. It must ho
romembered that the Federal Governmont liavo
extraordinary Fo\vurﬂ in Jand administration, and
that Jand could be set nslde for definite purposcs,
From tho point of view of cconomy, it wotld be
well to develop only one centre ut o time. It is
probable that the line from the northern end of the
city will be extended to Yass, but T do not know
that that would bring more through traflie than the
railway from Queanboyan. The material for the
embankment botweon the eastern lako and tho
upper circular basin can bo provided out of the
northern railway § I know auffici

u for u model, which would coat about
£300, but that requisition hos ot been honoured,
though 1 think it is essential in order to have a
clenr ulen of the city plun in its relution to the
outwide vountry.  The model in reliof for tho city
wite s st suflicient for this purpose, I nover
favoured tho original Serivencr routo for the rail-
wiy, heenwse it biseeted the city, and I wanted to
have the rindway brought in on the radial system.
1 ran wea no advantnge whatsoover in Mr. Tobler's
proposal, beennse it brings the railway into the
susbdentin] aren, and its effect will 1o to force
businewses into places designed for residentinl
purposes. B ix true thar under my proposs] the
civie contre nppenrs to e bisected, but 1 propose
to bring the line in on the radinl busis, which is
quite different from biseeting it. I object to
bringing w railvay into an gren where it is not
required for business purposes, und T urgo that a

earth can he obtained, becauss I have beon
through tlio quantity estimates, and T will furnish
them to the Committee in due time. The con-
struction of un embankment would be a serious
matter if we had to tranaport nll the material.
‘The volume of tho embankment will he 570,000
unbic ynrds, it will be 26 feot wido on the crest
to provido for two separate sots of rails, whils
there will be n rondway of 83 feot on the enst
dide, nnd snother rondway of 60 feot on the weat.
Altogethor I think it would be ahout 200
feet “wide nt tho buse, Tho height of the
embankment wonld bo about 1,870 feet above
sea Jovel. Tt has no relation to the level of
tho water in the castern lnke, hecause the rail-
way rond level is really required higher than the
wator level. The eastorn lnke is 20 feet higher
than the uppor cireulnr basin, and if tho railway
embankment were not mude as high as contem-
Plated, there wonld not lo cnongh” water in the
castern lako, As it in, the eastern cireular “bagin”
i# tho shallowest of nll. Withont the embankment
thero wonld ho no Inke,

21. T'o the Chairman—"1he ruil\vnly route from
the lower end of tho city to the north is approxi-
mately & miles,

22. Ta Mr, Finlagwon --At the civic centro
thore is provision for permanent railway tracks,
tha yard leing 1,900 feet Jong and about 400 feet
wide between the alley-ways, which are intended
for tenmsteras and earriors nnd nre conneeted with
the future induatrinl functions of the eity, the idea
heing that these alley-ways should bo used for the
boavy trafie.  The sintion nt the civie centre
would not compare anywhero with Flinders.
street, but [ think there is altogether too much
concentration at Flinders-strcet, nnd I believe the
railway people ngree with me that there should
o other distributing points in Melbourne. The
suthoritios, howevor, have brought all the lines
into one single point, wherens the better syatom
is to distribute tho traffic more nearly nccording
to tho requirements of the people.

23. To the Chairman.—There will be five sta-
tion sites in the eity or Capital City area.

24. To Senator Lynck. -Tooking at the railway
from the south, it does appear to be on the fringe
of the Capital City site, Lnt we must not forget
that the boundary of 4 miles square is purely an
arbiteary line, and that the railway will really
serve o much largor aven. Tf we had a model to
illnstrate the point, the relationship of the rail-
way road to the whole of the aroa could bo better

rl s and rative centre and n
hsiness centre 1 juxtaposition would react un
favorubly on cuch other.” It is not contemplated
under sy plan to establish, in the future, n gene.
rul business contro on the south, hut thore will be
locenl businesses puvely for laeal needs.

2. T Mr. Fenton, -1t is not likely that a big
business man would establish himself u the sonth
in cireumstonees wimilar 1o those which have in-
duced big fims to estublish themselves in, sy,
Prahwan. There is good renson for their nction
in the Iotter ease, beeanse between Prabran and
the ity there is o Inrge nven of park lnnds, and
prople coming from the other sido would stop at a
rensonnble distance to do business rather than
inenr the expense and bother of travelling double
tha distanco to rench town.  In the Federal Capi-
tnl City there would Le no parallel case to that of
uny business man catablishing himself in any
prineipnl suburh to draw trade to his placo, be-
enuse  the Federal Capital City sueh n business
man would not, I take it, be nllowed, oven wero he
inclined, to exercise his judgment by establishing
u_ big business in a place innceessible to the whole
city.

20, Lo Senalor Lynch.—JAssuming that thore
would be a loeal development from n business point
of view on the south-castern eorner of the city site,
the railway would be nenr enough for all prae-
tical purposes, Tt would be n mile to tho lower
station. — In the plan, Parlimuent 1Tongo will be
approached from the entra by o bridge
neross the lnke,  In the first instance, transit will
e by bus, and, os soon as traflie makes it econo-
mical, by tram,  The station on the lower point
will aecommodale the military college, and the
station at the civie centre will nccommodate the
town population. It would not bo advimble to
adopt“somo other route and bring the railway
along the cdges of the lakes, Thore aro many
examples all over the world of this being dong,
but it is for the purpose of transforring traffic
from railway to water carringo, and in the Federal
Capitnl arca tho lnkes are to bo reserved for the
pleasure of the people, so, if the railwny skirted
the Inkes, there would be obstruetion to the view
and interference with the accessibility of the
ornnmental waters.  The scenie advantages of a
railway on this ronte would bo small comparcd
willi the_disadvantuge in the nso of the lnke by
the people of this city.  Theso lnkes have beon
designed primarily for the bonefit nnd pleasure of
tho people.  The lakes and the parks are in-
sepurable in this resnect; they aro intended for
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the eujoyment of the poople, and this onjoyment
would bo interfered wmli{ tho ruilwny’ A{imd
tho lakes, .
27, 1o the Chairman.~) think that in the de-
sclopment of tho city, tho railwny which would bo
required for handling materinls should be undor-
taken first,  Ou genoral principles | would not
udvoento any more temporary work if it can be
avoided, a8 L think there has beon 400 muck tom-
porary work done already,  Lho railway through
tho eity sito up to the proposed temminis sny
regarded as a nceessary part of the hno lo Yass,
28, Lo Mz, Finluysan,~1f the line woro taken
round to tho north of the first cirenlnr busin, pert
of tho svuth-castern portivn of the ety would be
cut off from uccess to the busin, which is ono of
the features of the city, nnd which hos been de-
signed at lieavy cost 10 1aako tho city atiractive,
Lherefore, if tho ling were taken in this direeti

schione, A suwber of serivus problems are
affected by the Jevels of the railway, and I sug-
gost thut the Coummittee should eall Mr. Hoblor,
und after bis ovidenco in connexion with tho
raflway i in print I shall bo in o position to go
into the matter fully,

43, Tn Mr. Finleysun—I{ tho routo proposed
bo adopted for the railway it will seriously
alter the gendes proposed for importont atreots
aml avenves, and jt mil;ht nlmost bo deseribed
as nn underground railway. A good mu.nﬂ
things will probably require to bo enid wit!
respect 1o the proposal when wo havo tho facts,
The plan s merely n suggestive indleation, and
does not show at all what tho estimelo of costs s
bused upon,

84, T the Chairman.—A connexion with the
propored ruilway giving readier uceess to the
par! ary huildings is alread, b d in

this feuturo of tho luke system, whick is an im-
portunt one, wonld Lo rendered nugatory by the
railway being between it nnd the people, becnuso
tho lino would have 10 be elcvu(cdl: and it would
cut off tho view ontirely and interfore with the
real enjoyment of tha people in the southern part
of tho city,

20, T'o the Chairman.~1t is true that tho samo
may be said of tho artificinl lako to the cast of
tho embankment, hut wo enn only croato that lake
by the ombank , which is, thorefore, outirely
justifinblo, .

80, L'o My, Finlayson,—There is no altornative
routo that is sntisfactory to me south from the
civie centro wheroby tho rajlway may bo brought
nearer to tho population than at-prosont, I have
scon many of the designs submitted for tho com-
petition, but I do not think that any of them cou-
taiug any suggestion of thut nature, This lino was
contained in my prizo design, and I have not been
ablo to find any other plan to improve on it,

81, To the Chairman.—Mr, Joblor's proposal
would be obstructive to the main lines of traflio,
and if it woro ndopted it would probnbly be neces-
sary to nlter the city plan,  Whether that plan
nlwnl(.l ho modi.ﬁcd ig nnother quostion, and I could
not givo an opinion on that in n minute, or a day.
L would like to seo what Mr. Boll has to eny in ex-
planation on this point. 1 consider it is possible
to run the lino through there, but I do not think
it is desirable.

(Taken at Melbourne.)
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Waltor Burley Grifiin, Federal Capital Dircetor
of Design and Construction, reealled and fur-
thor oxamined.

32. To the Chairman~—~In furthor reference to
the railway, I may eny that T have looked over
Mz, Ioblor's plan and in connexion with it have
rond his roport. In that report he gives costs,
but, as_on tho plan, he shows no levels of the
works, T cannct_check his estimntes of enst, and
without. 1 knowledge of the levels it is impos.
sible to give any intelligent opinion upon the

wy plan, but ot §s nssumed that 1t would be by
cleetrie, o not by steam teaclion, heeatse stenn
traction would be tudesirablo in that purt of the
city, 1t will bo understood that in the mattor of
grades there is seope for a very great difference
Detween stenm and eleetrie truction,

85, Tn Mr, Laird Smith,—1t would, of course,
bo possible to run n spur lino from the pro-
posed sailwny towards that part of the city on
which  the parlismentary buildings wilt bo
eeledd, but 1hat would be expensive, sinco it would
mean running to a dead-end, and will involve a
practienlly vseless track for n good-share of the
time. For the accommodation of passenger
traflie invelving frequent stops and  starts
thore ean be no question of tho relntive nd-
vantoge of electrie over sienm traction, Whore
there is consdernble overland haulnge, various
complieations arise in connesion with electrienl
control, and the compnrative ndvantage of elec-
trie nnd stean teaetion is very debatable. L know
of anly a fow such cases in large metropolitan
arens where cleetrie traction hns been substituted
for stenm traction,

30, I Mr, Finlaysen,—With cortnin qunlifica-
tions L should sy that it would be advisable to
keep the stenm traflie for communieation to and
from the eity, and 1o have cleeiric traction for
communication inside the ecity. ‘Tho steam trac-
tion shonld be hrought as closo as possible to the
intenso industrinl nrens of the city and the
contres of businese, That is ono of the distinetions
I make between the residential and business por-
tions of tho city.

87, Lo the Chairman.~L heliove that tho con-
struction of the railwny is an urgent matter.
When it i& suggested that being so far from the
oxocutive centre the construetion of the railway
is not am rtrgent matter ns n means of unsistixag
in tho construction of the Commonwealth build~
ings, T aay that T beliove that tho railway would
be of great utility to those who will bo engaged
in tho construction of the Commonwealth build-
ix}gs, and for whom accommodation must bo pro-
vided, T mm considering now the city of Can-
berra, and not merely the Capital, This involves
ane of the up{)rclwnmnns in the minds of the Com-
mittea that 1 shonld very mmeh like to have
straightened ont. T should like to have the sourca
of that apprehiension definitely stated, so that I
mny be able {0 meet the objections which may bo
raised. 1 wont 1o sny that L beliove thut the
people will be glad enongh to mako the business
contre where we desire to muke it, irrespeetivo of
the places wheve they may bo engaged upon con-
struction work, It is, in my opinion, better to

put the workers to wome Jittle Inconvenlence in
the careying out of certuln worke for the cjt

ond we thoreforo are searcely oblo to undorstand
cael other [ ennlll arrange {0 mako a gencral
ment tomerrnw $u eonnexion with tho whole

than to provide them with u which
wmight bo mory innedintely consenient, hut which
woutld have to la removed f;mlr on. Itls iug}:uwd
that I am advising tho establis) i

phan,
! 40 o Mr, Lynch ~When yon suggest that if
fled vetr to b ined in tho

and business conlres o the north of the executivo
eontre, wirl thnt 1 have provided also for rest
dentinl sreas to the sonth of that eentre.  But my
vontention s that the pluca of residence of the
wife nud funily of o muan mnploml in lie con-
struction, for instance, of Purliwgent House,
might very well be entirely irrespective of the
placo whero he is at wark, Shops, rehools, AII}\[)’y,
dation and other § for fumi
lies of tho workmen may well ba provided to resi-
dents jrreapectiva of the loention of their work.
‘The Jeisure occupation of tha worker would have
no relntion to the partienlar job at which he was
employed, Tt might be botter prosided for in
ono centrn than in o mnnber of centres,  When
it is suggested that [ do not fpmpm(- 10 provilde
for the residence of people of the working elons
in tho residentinl area to the south of tho execu-
tive centro, T say that T do not think we should
dovelop that segion in the envirmunents of the
Capital until later on.  We ahould not hurriedly
start with the development of that aren when it
might ba developed wmore effectively Inter on.

A8, T'o Mr, Fenton. —<When it 8 suggested that,
neeording to my report, T have expressed myself
in favour of workmen heing atlowed to reside on
the southern residentinl nren if they are going
to carey ont work at the parliamentary eenfre,
T sny that that reporl was on the asssmption that
there nre insuperable obstaelos in the way of
enreying the railway throngh from Yass, T do
not know what those ohstacles ape, It was stnted
that it would he many yenrs hefore n railway is
constructed fhrough from Ynss, and T had to
grant that provions fo my heing engaged in con-
noxion with tho work,

39, To the Chairman.—Tt would be cconomienl,
in the long run, and to the nltimate advantage of
the Federn} Clity, to fix one rentre of gravily and
let the eity develop from that.  We must keep the
dovelopment of the eity nnder contenl if wo ave
to do ultimntely the hest possihle work, Tt is true
that with the construction of the line from Quean.
hoayan only thers will Lo a tendenay towards the
settlement of populntion around the inus in

wit It i ho

initial stoges to the northeen resldence aren thore
would be an outery ngninst people heing com.
pelled to resitlo nt such a distance from tho oxocu-
tive rentre while thero was so tmuch land svails
alle for residenee purposes in the area to the
wnth und nearer ta that ventre, I say that, whilo
that mns Le 1rue, 1y yenason for suelt n conrso of
setion eonld Ie explained  The people eonld be
infarmed that the whole hasie of wwn plenning is
to conshifor the watter as o whele, nnl 20 rt-?nlo
our funetions that they will eontiune indefinitely
in that relation.  1f we eansidor the Ioeation of
funetions 4 Jing werels i i neody,
we shall nltimately bring about vonfusion, nd the
diflienlties we shall then hove to faee cannot ho
met without eontideralde expense for toaring down
and removing. T Idieve that it wonld not make
for ccanomy to have two initinl eitics, and [ think
that the peaple st the onfret may be indneed to con-
sider the mntter serintely, and fo agree that the
way in which the eity enn be bost developeil s not
a matter on whiel they are campetent to judge, 1
wont the eity o teke adsantoge of the southern
veriddentinl st in Al vory bist possible way for
the benefit of the futore, and 1t the immediate,
villnge of Canberra.  The danger of eatablishing
the initin) efty at a eertain place from considora-
tigns of 1 o is that d
will be anade for further jwprovements thers, and
u public opinion will be ereated in favour of con.
tiuning the dnu-lnluunnt from that centre, and so
evorsthing on whieh the proper futnre develop-
ment of the eity (Iv-lwmln will b thrown out of
its proper plnce. Wo must do what is necessnry
ts control the growth of the eity, and prevent the
erention of veated interosts and n publia opinion
that would work against the gecomplishment of
onr design.

41 Tu Mro Featin—When T am nsked why
there should not o a suharb for the residences of
tha warking men somewhere adjnoent to the place
at which they ave employed, T wonld say that I
do not wish to have the soutlern residenco aren, or
any partieular area, ronflned to working men's

jdences, Tt Tus fu be remembered that if a

the Capital site, and that is why T want it removed,
Somo settloment has taken place near the power-
liouse, but T ghould not Tike to consider that ns
pevinanent,  Tha power plant. is all vight, bt the
buildings around it are not even hypienie. T
slionld prefer the establishment of n aingle
nucleus of satt t nnd the continuation of the
growth of the eity from that. My oviginal plan
did not fit in with tho proposed line from Quean-
hoyan at all, Tf it had heen the intantion to earry
that Yine by the route proposed by me that pertion
of the eity wonld have heen Taid ont quite diffor-
ently, What T should profor te do next
is what T suggested soma time ago. T
should like to Do givon an opportunity to
give an  exposition to  the Committee of
the whole of the city plun showing the velation-
ship of tho streets and seetions to ench othor, and
genernlly the eiveulntion systom of the city.

shonld like to bo in a position to do that in quite
n genoral way. Taking up these proposals pieco
by picee, the attention of the members of fhe Com-
nittea is concentrated on ecrtain details whilst
my nttention is concentrated upon the whols plan,

eentve of rettlement e formed tho peoplo will
yequire ta liavo elmrelies, theatres, and placss of
umusement. generally provided, nnd wo eannot
justify an establishment of two contrea at this
alage, when that mny invelve exponsive romoval
later an.  Tf wo eonld confing tho peoplo to one
partion we eanld mora conveniontly mgp]y them
with tha light, hent, and power nceded, and wo
should not allew peopla to settla where tixoy could
nol ba properly provided with soworago, water,
and sanstary nceommodation, When X suggoested
the modification of my plan which has been yo.
ferred fo, T took the view that there woro in-
superuble ohstneles to the eonstruction of the line
from Yausa. T da nat taka that view now. T under-
stand that the Now South Wales Govornment aro
propared to run the railway noross. I do not
blame any one for putling tho powor-houso swhore
it is. Dut the original plan had to be modified
because the power-liouso was built. It was tho
orcction of tho power-house and the running of
tho railway in the way proposed without any ro-
rard to the original plan which nocossitated tho
chango of the plan,
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42 To the Churman ~1f the noareat point of
the«railway on Mr Griffin’s plan to the Fedoral
Parliament. House buildings is 13 milos, mny
opinion is thet that ja too far. Any plan that
1 know of that would bring the station nearer
would modify the lay-out of the city, That is the
point on which Mr. Griflin and I could not carry
on some thno nge. L do not know that snything
is stopping the building of tho city nnd the
loying out of the streets and avenues, ex-
cept possibly that some timo ego I gavoan
opinion that the proposed location of the railway
was not the hest I do not know whether that
has actuated the Minister  Tho Minister wishes
to know, I beliove, hefore he embarks on the cons
struction of the city, what is going to bo the
nactunl cost: but, in any case, you could not start
to lay ont o rorlinn of the city on the plan,
especinlly in the south-cast corner, without the
route of the railway being definitely settled  Tho
devintion of the railway, sueh as T had in my
mind to bring it eloser in, would involve a modi-
fication of portion of the plan of the Iay-ont of
the eity When Mr Griffin and T wero colla-
borating about two years ago, wo got to tho stage
whoro wo wanted to settlo where the railway access
eshould como in. Wo discussed it for days, and
mado many sketches, and finally ecamo to the con.
clusion that wo had hotter hoth go to the Min.
ister and tell him that we had como practically to
an_ démpamte ovor the railway question. Mr.
Griffin could not aco his way to modify the ronto
whichh ho proposed to bring the railway right
through tho heart of the town in ent and tunnel—
thnt was a route leading directly from the sonth-
east towards tho Onpitol hill. The Minister, to
the best of my recolleetion, snid, in offect, to Mr.
Griffin, “ Prepare your plan.”” The plan was pro-
pared before Mr, Griffin went to Amoriea; and
after the plan was propared, the Board, of which T
was n membor, was dissolved, Tt scems to me that
these deliborations nre now taking np the mattor
ot tho point to which Mr Griffin and T brought
it two years ago, excopt that T understand that
Mr. Griffin now thinka there is no nced for an
initinl city, and rovorts to practieally the original
railway route shown on his premianted plan. The
railway from Queanbeyan could certainly be tom-
porarily extended from the proposed terminus to
bring in materinls for building: but, so long as
that temporary line waa there. that particular
aihdivision of the eity could not be Inid out
What ins been veferred to as the Serivener ronte,
shown on all the plans, was renlly a survey of
railway between Ynss nnd Onnborra, and wae
never serionsly considered for city plan. When
the compotition was ealled for, T objected to n
railwov route boing shown, as heing too mueh of
a lender to persons proparing the plans. How-
over, that railway route was Joft on, and haa ap.
peared on every plan since, becauso it was printed

on the contour li(hogurlu; to get freoh flanl not
howing that route would mean making alterations
on the ’fithogrnph plate, and reprinting tho whols
stock of plans,
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43. To the Chuirman~In my capacity ay en-
gmeor, tho question of the railways aid lakes
i the Federal Capital has come under my notice,
and I have prepared an estimate for the Director-
Gonoral in relation to the earthworks and their
cost, Thore ecoms to ho an idea that the hase,
if wo croas the lokes, will be 400 feet and %00
foob at the top, but I think that Mr, Griffin has
waid sinco that that was a mistake, I have horo
a plan which the Director-General direeted mo to
present, and on which tho estimate wns bused,
On that plan thero iv a note as follows:~—

This is the skoetch propared from Mr.
Grifiin's ‘' schematie plan ' for the purpose
of the approximate initinl estimate. Tt is
now subject to considerable modifieation to
meet the proposal given by Mr, Griffin in evie
dence for the low-level xoad on the western
side, Such was not disclosed by the ** ache.
matio plan,” and this branch had no other
than this plan to work on.

I have brought with me the rough tracing on
which the figures are based. Mr, Grifin's plan
shows a double-track railway on the south-enstern
portion of the plan, with o width of 200 feet be-
tweon tho houndary of the crescont or road. There
are also projecting hauks of earth thero into the
lake, but these and that section have not heen
taken into nccount, although thero may be con-
sidorablo enrthwork thero. Thers aro also two
roadways, Tho section here shows a double-track
railway of 25 foot, and n rondway of 50 feet, and
40 feeb on each side respectively,” At the time we
took the figures wo nssumed that tho levels wors
practically the same; we took it that the wholo
of the roadwny and the railway track wag at the
mame lovel. The tracing also shows tho Jovels at
the rondways, as now suggested by Mr, Grifin,
The first figures wero propared on the 200-feot
basis nt tho crest; but I undorstand now
that that is incorrect, Thors wap nothing to help
us in rogard to the slopes of the bank. T have
assumed liore 2 to 1 slopes as being the minimum.
that this materinl will stand. T think that the
slopes shonld bo at least 3 to 1 on the up-stream
side, and 2 to 1 on the lower, for the reason that
thero will bo considornble pressure of water on
the up-stream side. T havo shown the difference
botweon 2 to 1 and 3 to 1. There is alao shown
here n puddle coro of conercte, or of clay, which.
aver proves to bo thoe choapor proposition, Eithar
would he quito satisfactory, excont that. the con
erato core would be much narrowor. While a rein
forced coro would bo 4 feot: wide. a clav nuddle
would need ta bo at lonst 9 or 10 feet. The plan
showa the borings as now taken, giving the

depth of the rock; but, before giving what the
dopths would Lo, there Is some little doubt to
bo cleared un as to tho leva) of the Lank. For
o distanco of about 4,000 foet at tho I,860.ft,
lavol, the avm?a depth 1s about G5 fect. The
bato of tho embankment would not have to go
down that depth, but boe shown on the ordinary
surfaco.  In preparing this estimate, I havo ns.
sumed tho lovels as shown an Mr, Griflin’s plan,
but I think that, for the ovidence, Mr Griffin
has sinco raired them somewhat. ‘The figures
takon wero the 1,872-fcct rail lovel, as shown on
the northorn bank of tho Molonglo. For that
same Jovo] wo went across tho Molonglo to a point
on the southern hank, and from thero the grade
falls to & point near gravel at 1,855 feot. The
next point wo considered and allowed for in this
estimato was the treatment of the flow of the
Molonglo and the regulation of the samo for two
different, levels of 1,845 feet and 1,825 fect. This
ostimnto was hased on tho construction of a con-
croto wall at a_point some G0 feet above the upper
edge of the bridge. It will ho necessary to carry
that to the rock level, A width of 800 feet wus
allowed, with rogulating gates on it, to give
variation of 5 feot, the idea being that on a flood
coming down the river you would require to avoirl
tho rising loval of the upper lake and the sub-
merging of the bank, On notico heing received
of a flood, tho lavels of the upper lake would ho
lowered sufficient. to prevent its rising to an un.
duo hoight and submerging the banks. The
figuro of 800 was taken from the statement of

r. Griffin at Canberra on the Commiteo’s pre
vious visit, ‘This would be the length of the
bridge with rogulating gates. This is nlso to con.
form to the gencral Jongth of the bridges show-
ing on the *“ schomntio plan,"” and it would give
ample flood discharge,

44, To Senator Lynch.~Sluicing arrangements
would be mado by means of pipes in the lower
lovel of the concrote wall. Tho next puint we
considorod was the bridgoes, and for the purposes
of this estimate, wo took four spany of 200 feel
oach, with stoel girders of tho bolstering type,
ap boing a frir standnrd, T'rovision was mndo for
a railway bridgo 26 feot wido and two roadway
or tramwny bridges of 40 feet wido, respectively,
alongside. © This was thought to be the most
cconomical standard, and it is shown on tho sketch
plan. Tho concrote wull is kn}yt some distanee up-
stream to allow nny flood déhris fram the ur por
lako to havo cleariinco under the bridge. This
position seems fo bo the moat suitable in order
to give the maximum spaco under the bridges for
floating {roos and other débrie, This section gives
tho wiﬁ(h at the bottom a maximum of 254 feot,
and in parts it would ho 300 feot at the baso
This 264 foct in hased on tho 2 fo 1 slopes, I
think the front slope could cortainly ho 3 to 1.
and that would add another 50 feet.

45. To Mr, Finlayson.—TI understand that Mr,
Griffin now proposes to carry the 1,825 ft. road
right across withont a bridge; the lower-lovel
rond will not require any hridge, but will be part
of the embankmont, First of all, T do not think
that it is practicablo to carry this 1,825 ft. vond
across without n bridgoe, hecause T think the rond
would bo in danger of being wnshed away. To
rosume tho description of the plan, the small
scalo plan shows a proposition to fotch the ronds
from the lower lovels, on a grade of 1 in 20 in
oach caso, up to tho bridgoe lovel, to avoid taking
tho lovel road accross the Molonglo at practieally
water-loevol, This, I consider to be impractic.
able, because tho cost would be grent of raising
Abe lower levels to the railway bridge level,

40 To Mr, Sampion —I say that becauso I do
not think you could croms the river safely with-
out having bridges,

47. To Senator Keating.—I omplhesize that the
lower road would not bo practicable alse, becauso
tho low level crouin;i of the Molonglo would be
roally a ford, and liablo to bo ecoured away.
There must bo some method of retaining the
water if yon take tho 1,816-fect level first. You
cannot cross at 1,845 foct without a bridge, un.
less you carry the embankment clean across tho
Molonglo. I undersiand that Mr. Grifin pro-
poses & soriea of pipes through the embankment
1o deal with the flood Jevel, However, [ have no
knowledgo of Mr, Gnfiin's plan or of his cvi-
denco; 1 am simply giving the departmental es-
timato,

48. To Mr, Gregory.—The nctua) hottom of the
gates wag suggested at 1,840 feot aml 5 foet high;
tho water would dischnrge over the erest.  There
wonld he a discharging crest 800 feel long and
b foot high. This would give n mean width of,
say, § feet, and it would take npproximately
2,000,000 cubic feet n minute. That was the plan
on which the estimnie was prepared

49. To Mr, Sampson,—~The data as to the flood
dischargo is nll shown on the plan

To Mr, Finlayion.—The quantity of flood
wnter with which we should have to den] is a
matler of enlenlation, [ am just now dealing with
the queation of disclinrges,

&1, 7o Mr. Gregory.—1 would like to rofer to
my figures to ho sure a8 to the estimnto regarding
the embankment, but, apparently, T think tho
figures are as T havo Riven {hem. think tho
cost works out at 1s 3d, per cubie yard, or
£70,000. T am, however, apenking from memory,
and shall Tet yon know Intor, thongh T do not
think it affeets 1ho ense much,

62. To Mr. Laird Smith,—T think it would bo
cheaper to put. in the hank straight away, with its
puddle cores, than to have a trestle bridge or
railway, lenving the Inko to ho established at o
subsequont date,

63, Ta Senator Keating.— As to how this would
affoct the circular hasin, T may say that the back
Tevel of the 1,825 feet renclies to aliont tho opening
shown on plan where the bridge would be, and all
that yon wonld need wonld ho to keep it np suffi-
ciently to pasa the floods and débris. You would
need to keop, sy, a clearnner of 20 feet,

64, To Mr. Finlayson.—As to whether the pro-
posal for an omhankment is the hest, T am assum-
ing that the Inkes are to ho gone on with; and T
think it is tho hest suggestion at this partieular
spot, The hest mothod of earrying the rnilway
reross is an ombankment with” suitable bridge
openings. T think thero ought to he a waterproof
embankment to retain the water--to provent the
oseape of water from the higher lovel into the
lTower lovel throuﬁh the underground strata_above
tho rock. T think the most economical method of
doing this is a concreto wall, with ordinary flood
gntos on the top of it, T take it that the flood
wators that may or will como down will vequire
n considerablo number of orifices through o water-
proof bank; and that water would bo botter
trented by a crest dischargo over a woir. I think
a bridgo opening is a practical necossity, Frankly,
I havo not considored whether the 800-ft. opening
conld not bo reduced to 500 foet, but T think that
it might bo somowhat reduced.

66. To Senator Lynch.—I consider that the
railway, under the plan proposed, would bo quits
safo; an fact. T think the bridge openings aro on
the full side. I think that tho dischargo capacity
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of an opening BOO feet by B foot is sufliclent to
handlg the biggest Mood that may come down.

66 Ta the Chaseman, -Tn regard do the rail-
ways and their pearness to the sdministrative
black, 1 veally l\ll![l(lll tho ovidence of Colonel
Owon, T am ‘ahuolitely in accord with my chiel.
[ think (hat a more econemical propmition could
Lo oblained at the crossing lowor down the
Malonglo River at the north-west end of the cir.
cular basin.  To do this wonld, T think, necessi:
tale considerable modifieation of Mr, Grifin's
plans. When T way considering the matier some
time sgo the route dit not seem o offer any cons
siderablo difflenlty, hub gave a rensonable’ crors.
ing for ordinary fraflic,

7. To Mr, Fenton.—~Theros is an casier cross:
ing_between the emtern bmwin nmt the oceniral
basin, and it is &_very practicalle proposition,

1B, 7o Senalor Kealing~"Tho 800-4t, opening of
which T apeak would represent shout, the distance
botweon Melbonrne Town Hall and the Equitable
Bulding—the city Wocks are s litile over 600
feet, 1 should sny that the grado of Bourke-street
from Tussoll-strect to Exhibition-atreot repre.
sonts nbout I in 20, and the next block up to
Parlinment Honge, sbont 1 in 40.  Opposite
Mensry  George une Gearge's, in Collins-sireet,
wonldl b, T think, about 1 in 14.

59 Po Me Finlayws T4 wonld be n somewhat
simple matter hy earrving an ardinnry projection,
lo adapt the hridge for pelestrinn traffic,  Tho
hridge of 33 feot for vehicular Leaflie would, with
tho lovels shown, hnve 1o bie ahoul at lenst the
samo Jovel as tho railway Dbridge, and it would
hinvo to by n weparate bridgo  An abjection
han beon raised ta lorsn traffic alongside rails
way trafllor and if this can Do avoided, it
i advisnble to da sa, T have not given the
mattor of the railway trafic much conaidera.
tion, but T should bo inelined to put the railwny
on the up-stream side, anel the roadwny on tho
other sido.

60, Ta Senator Story --As to the embank.
monts, there is vory mitable material nlongsids,
and the estimato was based on the possibility of
gotting it in parb from the excavations for tho
fake, "The estimnte nlso includen heaching, and
the o of roek materinl on tha npper side of the
hank, such rock to be obtnined from {ho tunnel.
ling throngh the granits on tho northorn side of
the Molonglo.

6. To Mr. Gregory —Tho 1s, 3d. covors the
wholo of the cosl. and T would cliargo it to the
ruilwaya,

62. To Senator Story.—Tf T werp told that the
wholo of e embankment was to ho made from
tho spoil of the railway enftings and tunnels, I
should ssy (hai that would prove a more expon-
alvo way of maliing the embankment, First of
all, thero wonld have to o n bridge built or somo
meana of necess  givon over the river, and,
secondly, you wonld have to pot your tunnols
finished in ordor to gob this other material over
to the hunk  Tn the third placo it is a long dis-
tanco to bring the material, and thero would he
only the ouo melhod of bringing it, namely, the
railway Tt would bo a slow process. One set of
harings along the track has been finished, and
tho rosult of the second horings T oxpect to have
thin morning ar to-marrow, When T receivo thoso
reaults T shall ho nble to toll oxactly the materinl
that will lio available

To Mr. Sampson =T have traversed the
routa of tho railways whore it is proposed to meke
tho tunnels, but T have only cnsun?ly conaidered
the possibility of a devintion to avoid tho tunnel
ling. Tt scoms to mo practioable to pass to the

west of & granite outerop on the north side, but
1 have not given the matter wuch consideration.
1 shiould like to refer to the plans agsin before 1
snswer any questions regarding the suggostion
that, if we wers to go between the castern basin
and the contra) hasin, thero would be no tunnel
or deep euttings,
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84, Yo the Chairman,—~In laying ont a now
ity [ wonld heing the railway into tho eity, and
ot keop it outside. My exporience of citics all
over the world, including Amerien, Europe, and
Asin, is that it has been found necossary at great
exponse to bring the railways in, I can show
several exatples of thiv i the ense of citics that

know, notubly Antwoerp, Brussels, Lyons,
Chieago, nnd_Marsoilles, not to dpeak of London
and Paris It hns been found necessary in overy
cuse, for the snke of convenience, to bring the
roilwny stations into the town, and I should advo-
ente thi in every ease whoro it wns practicable—
not perhape right into fhe centre, but T would
have the railway station or stntions within
rensonnble walking distanco of tho main centres,
if possible. In tho proposed Foderal City the
main railway station should not ho fur from the
gronp of Parli tary and - Administrative
Iuildings, T would have it on tha rise, about mid-
way hofween Parlinment Ifouse and the eireulnr
busin, 8o far ns T know, thore would be no en-
gineoring diiculties in bringing the railway there.
Tt would depend te somo oxtont on the lny-out of
the city, So far a8 T can see, it would not intor-
foro_much with the city w8 laid out in Mr.
Grillin’s ]‘ﬂmn. to put the railwny station thero,
Tho world tondency T spoka of is to Lava the mnin
passonger stations, but not the goods stalions, as
near the centro of the city nw possihle, it
suited to bring the railwny into the eity above
tho ordinavy lovel T wonld bring it so. Tt would
o rathor a misfortune to have to bring it in on
the lovel, hoenuse lovol arossings in eities avo ob-
jectionable. Tt wonld b holter to havo the rail-
way e]ovnl.cd and the roads on the natural gronnd,
This_particular mattor of Cnnberrn is not very
familiar to MO now, 18 it is ovor threo yonrs sinco
Thnd anything to do with it. T am speaking only
from memory, as T have hind no opportunity of
studying the nmended design. On the old plan
the main Tailwny station was to be in a tunnol,
If tho railway wam brought further in townrds
tho eentro of tho city, that is, on tho wostorn side
of the eireular basin, on the doviation now shown
to mo, suggested by Mr, Toblor, it wonld not be
necossary to rotain tho Jino shown on the plan to
tho enst of the circular basin,

84, To Mr. Sampson.—T¢ wonld not be gdvis-
able to leavo all that part of the ejty to tho west
of the cireulnr bnsin without a railway, I would

.

still bring the railway round whers T bave judi
catod, oven if Mount Vernon beeame the com-
wmerelal and eivie contre,

40, 7o Mr. Finlayson, - | was & mewmber of the
Adjudicating Board that detesmined an the cum-
petitive designa,  About 130 designs wore sent in,
did Mr, Gritlin's plan wan secepted ns the hest by
tho majority of tllm Tonrd, aithough not by me, §
weo that in a genersl way the plan now hefora the
Cosmmitteo §a muels the s an the origingl plan
that gsined the flest prize; hut there have beon

centso nit Mt. Vernon could be conveniently cons
nected luter on by means of & tramway, It
only the very fiue syatem of tramways in Washing-
ton that aunkes 0 present Union Station cop-
vonient, s the Juttor is about 2 miles from the
White House. [t is, nn far o8 [ can remember,
only nhout 30 clining from the Congress Buildings.
GK. To Mr, tieequey. -1 wonld bring an over-
head ruilwny withi, say, halfnmile from the
majn contres of the vity 1 would not bring it
right through the eentres,  Even with a syatem
of ys L wonll not caro to have the railway

caertain alterations, siebs as the upd 4 rail
way station that I spoke of, and the position
of Government Honse, [ understond that I would
not Lo nsked to eritivise the plan. | would
not care to eriticise it now, weing that I was
against its getting the prizo in the first instance.
For many yeans (o come, the eity enn be best de-
veloped on’the sonth-cast sud the south-west, aml
raitwiry communiention shonll lnve thot aw its
objective, hut the railway should, at the same time,
1oin wuch u position that the northern sren wanhl
be doveloped Inter, | would make the railway
serve both the eity and Porlipment flouse, Those
working in Parlinment Elouse and in the ndminis-
teative offices will patnrally like to live at o con-
venient distunee from their work, 1 wonld hove
the raifway station within hnlf-aamle of Parlia-
went Tlouke, sl withing eny, hataondle of the
comtre of the residontind nre Berare udviving
thot the route of the rilway should follow such
coitonrs through the eity s would give n eons
tisuons olevated railway, 1 ghonll have to look
into the Yovels, [ wonld nst like 10 wee the ruilwny
cunning through the eity in u cutting or i o
tunnel ynloss it was compulsory, 1 woull rather
have the radlwny erowsing the rondy on bridges
than havo the ronds crossing the sailway on
bridges, There woukl be m\l[y ono railway rowte,
but n grent many ronds, My plan would nke
fower hridges necessnry, and in other ways un over-
Lirad railwny wonld be preforable.  People, when
seavelling by train, ke to see ubout them, T the
grond in fnirlf' lovel the railway should be cle-
vated, and not depressed.  When I was in Chien,
the railwny appronches from the sonth wore being
raised thronghont, so ns to bring alt the lines
ahove tho ronds, T dv not know enongh about the
general rilwny syatem of Now Soutlh Wales to be
able to form an opinion as to whether the main
line of ieation between tho Capital City
and the existing rnilway system should be by way
of Queanboynn, or by way of Yass. T take it that
thero will be o railway to both places. Tt wonld
L convenient to have the railwny going through
the eity conneeting Yass and Quonnbeyan, or you
canld linvo apurs ranning in from tho line.

67, Tu Senalor Lyncl~Tn muny eitios the
altiein] centro is on one side of the railway station,
and the business conire on tho other. Tho husincss
contra would be the stronger influence of the two,
wid it wonld serve the grenter simber of peaple.
[ do not know of any ease whero a vailway ata-
tion ¢loge fo nn oflicinl contra is considered objee.
tionahlo, The main Central Union Depdt in
Washington s ondy n short walk from the Capitol
aud  Parlisment ” Fouse, and [ lave nover
honrd nny objection to that.  Tho Doplt is a
magnificent fenrture of the eity. The marshalling
yurds are olsowhere.  The Tuien Tepit is
primarily n passenger stutjon. T would nat think
it unsightly to have a number of engines about the
depdt. Thoy would be, for the most part, in a
targe shed. Tn tho Iny-out hefore the Committee,
Parlinment Tfonso and the commiercinl and eivic

so far ont, nw is shown on Mr, Grifin’s plan. The
weatern portion of the city will in any cnse hove
ta he developed by tramways, s to the objeetion
of unire from an averhead railway, L repeat thut
T woull not bring it right throngh the centres, 1
would regapd Parlisment House ns the_politient
eentre of the eity, and, looking at the design on
the wall, Mr. Hlobler's proposed devintion would,
I think, bo the best. I do not think an over-
head railway on that route would destrov the
scenie  effect  of the view looking from
Mt. Yernon towards Parlinment House, Tt
would, of course, depend on the seetions of the
railway and the ronds, and [ conld not expross a
definite opinion without secing and studying those
sections,  On fnirly Jovel ground 1 wonld prefer
the railway overhend rather than below, A de-
pressed railway would mean retaining walls and
tunnels, unless there swere very wide areas of low.
Jying ground available  Double tracks, and pos
#ibly, in time, quadruple tracks, might be neees-
sary; hut, on there i plenty of ground to work
on, T would leave awple vaom for expansion,

( Tken ut Metbourne,)
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69. 1o the Charrman —1 think that a deprossed
railway would e the most snitahle for the Federa!
Capital.  Lovel erowsings ave vory ohjectionable
and dangorous, and wherever possible” nownadays
thoy are done awny with, 1 visited the Federal
Capital gito once, about Lwelvo months ngo. I
could not expreks an opinion as to the cost of a
depressed railway thero.  Bverything would do-
pend on the nature of the couniry, and the lovels
of tho streets, My Department has not been
ealled n}mx\ to make an estimate for the permn.
nont inilway towards Yass., From my experience
T whiould sny thay it is tho desiro of railway exports,
whero possible, Lo bring a railway into the centre
of ncily. In soveral enses of Inrge towns of which
1 know, railwaya have been brought right into
the centro. I do not think that n rmlway would
disfiguro the City, and a depressed railway would
bo less objectionnble than a Yino on & high lovel,
T ghould prefer Mr ITobler's proposed route for
tho lino through the City to that proposed by Mr,
Grifin, but until T hiad considered the lavels X
could not bo quite sure that it conld bo adopted.
It is necossary to consider tho gradionta of the



lino, alxo the starting pofut, and the level of
tho Jowest of the streets, In certain cireum-
stances it might be necessary to depress tho line
so0 much as to injuriously affect the grades. Con-
ditions being favorable, I sliould prefer to bring
the railway within a reasonable distance of the
contre of the City. I think that jt might be
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at about tho eite which he has suggested for mar-
shalling yards, It will bo largely o pamengor
lino, and will not bo a heavy goods line. ‘Fhe
line could bo taken hetweon the Eastern Lake and
the Xastern Basin upon on embankmont as Mr.
Griffin has rropoaed. That would bo pretty.costly,
but it would bo feasible enongh. 1 would fuvour

brought within half-a.mile of the Iarli 'y
buildings 1 understand that the Spencer-strect
Railway Station is a little over a milo from Pur.
linment House, Mellonrne. I can undertako to
uumyly the Commitles with an estimato of the pro-
bable cost of the lino by Mr. Griffin‘s route, and
by the rowte auggested by Mr, Ilobler,  An ap-
proximate estimnte of the cost would not involve
the sending of men to the Capital site [ conld
tell you later whother, in my opinion, it would
ba advisable to take the railway into the centrs
of the City T can supply the (.)c;mmiftcu with an
estimate of tho length of timo it would take to
construct the permanent line to the border of tho
Federal Territory,

70. To Mr, Finlayson.—When 1 visited othe
Federal Capital Territory, I did not examine thn
routo of the railway as proposed in Mr, Griflin's
plan. T went thero to inspect the lino from Queun.
boyan to Canberrn that was built by tho Now
South Wales Governmont. T know only tho gene-
ral lny of tho country along cithier of tha proposed
rontes, T liavo seon n section of My, Griffin's
routo, and & roilway could quite easily be con-
stricted along that route, T am not in o position
to say now whether that would bo the best route
to adopt. T have scen no seclions of thio alterna-
tive route, and I have no knowledgo of any sur-
voys of any ronto other than that shown on
Mr. Grifn's plan.  Presuming that the business
and the residential portion of tﬁo City were located
on the northern part of the site, rather than to
the south, the routo proposed by Mr. Grifin for
the railway would be convenient for that settle-
ment.  But I can imagine a suburban settloment
to the south of people engaged in offices in the
Admninistrative I:‘ock. They will have to go to
and fro to their work every day, and I can im-
agino oventuslly a snburban sorvico provided for
their convenignce.  People ongaged in the Ad-
ministrative Offices coulJ he provided for by a
rapid transit servieo from the station shown at'the
Market site on Mr. Griffin's proposed routo, hut
that would involve a considerable increase in tho
time occupied by the journey. The Parliamen-
tary buildings might not he as important as a
business centre from a roilway trafllc point of
view, but T understand that there will bo o lot of
traffic to the Administrative blocks in tho Federal
City.  Parlinment Honso, Drishane, is about
13 ‘miles from the Central Station. Parliament
Ilouse, Sydney, is about the samo distance from
tho station, and Parlinment 1louss, Melbourno, is
about 1} miles from the Spencer-street Railwny
Station, When I am asked whether T would sug.
gost tho diversion from Mr, Griffin’s routo, pro-
posed by Mr Hobler, for the mero snke of serving
tho Parliamentary buildings, I would sny that the
lino Ly the proposed diversion would be for a
purely passenger service.  Goods for locul con-
sumption might bo taken over the line, but ovon.
tually I think that all through goods traffic will
bo taken in another direction. This railway
would bo a purely suburban railway, and I think
the closer suich & lino is to the main centres of
population the better. I think that oventually all
through goods traffic to Jotvis Bay and Sydnoy
from Yaes, will go by a route to tho east of Mount
Aipslie. Mr, Griffin’s line would leave that lino

the fon of a bridge there. I do not know
how tho flood waters aro to get away without a
bridge, The choapest, as well as the moat effcc-
tivo way to construct the embankment would be,
as Mr. Qriffin proposes, fo uso the spoil from the
cuitings on the line at Mount Russell, but I con-
sidor that it would he necessary fo leavo a con-
asiderable opening in the middle to allow the flood
wators to get through, I have no vnrr definite
knowledgo s to the quantity of water that comes
down the Molonglo River, but when I was-thero [
noticed the flood marks, and to attempt to take
tho fldod wator shown there through tunnels would
probably bo so costly ns to ho almost impracticable,
[ think that whatever method is adopted, an open-
ing must ho left in the middle of the embhankment
to copo with the flood waters, But for that I
have no objeetion to the embankment as ngainst
tho construction of an extensive bridge. I should
put in & bridge anlIy long onough to sccommodato
tho flood waters, have hoen away for ten dnys
and unless instructions to that effect woro given
during vfy absonce, the matter of the survey or
construction of the Federal Capital railway has
nob heen hofore my office at all,

71. To Senator Story~I understand that o
city is to bo built at Canberra for the Seat of Go-
vernment of the Commonwealth, Whon tho erec-
tion of tho Parli Buildings is d
I imagine that peoplo will endeavour to settle
near whero tho first buildings sre erected unless
thoy aro compolled to go to some other part of the
site, Parliament Houso and the Administrative
Oftices will bo for a considerable time the real
contro of tho City. I do net think that Canborra
will over bo a manufacturing city. I do not kuow
that it is intonded that it should be. If the rmil-
way were constructed by Mr, Oriffin's routs, it
wonld bo necessary to havo olectrie trams, or other
means of rapid transit, to onablo peoplo to get
from tho railway into what will bo the centro of
tho City. I shall look into tho question whether,
b{ adopting Mr, Hobler's proposed diversion from
Mr, Grifin's route, it will bo possiblo to nvoid
lovel crossings without intorfering materially with
Mr, Griffin’s design. Whon I was at Canborra |
had no knowledge of tho design, but Colonel
Miller roughly indicated tho proposed sito for
Parlinment IEouso,

72, To Mr, Gregory.—From the point of view
of railway communication the supply of conl,
wator, and other ies for a largo f
turing contre, I should not solect Canborra as &
suitablo sito for a mauufacturing town, In my
opinion, n depressod railway would bo the most
suitablo ling for the Fedoral Oapital, but the
adoption of such design would depend on the
lovels, ~Tho storting point and tho finish-
ing point, and the fact that tho lino would
have to oross tho rivor, have all to bo con-
sidored. Tho level would have to bo so fixed as
to go below the level of the lowest strest. In
some placea it would bo necessary to go a con.
siderable dopth bolow the surfacs, and it might
bo necessary to tunnel in some places, The topo-
graphy of tho country would lave to Lo taken into
\oonsideraﬁon. Overhead railways are both noisy
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and costly, and lovel cromings should be avoided
wherever possible 1t would be necessary to con
sider where the streots conld be best crossed 1y
tho railway, and where the largest centro of popu.
tation would be The curved line, shown as n
divorsion from Mr Uriffin's route, was suggested
by Mr Hobler in my absence  He went over the
country, and suggested his alternative route after
an fnspection of tho ground, and with a due regard
to the avoidanco of level crosa'ngs 1 think that
by his route the streeta could bo erossed by going
under them, Tho proposed Market site, which
Mr. Griflin Las suggested as o suitable site for n
railway station, is not, iu my opinion, n suitable
sito for tho purpose.  Apart from the distance
from the Parlinment House site, it is not a suit
able placo for a railway station, because of the con
figuration of the ground. ‘There is a good site for
a stution on the ronte suggested by My, Iobler at
a distanee of about three quarters of o mile from
ths proposed site for Parlinment House,

78, Lo Senatar Keating — 1 never saw Mr
Griffin's preminted demgn, and so [ cannot sy
whether his route for the rmlway s shiown on that
plan.  There is one propesed devintion fron that
route which would take the line ncross Lelscen
tho Central and Enstern Bamin That 15 the
ronto snggested by Mr. [obler  There has been
no survey of that route, but the seetions and plans
have heen designed from tlie contours, [ know
of no other suggested devintion from Mr, Griffin's
route with the exception of n proposal for a
temporary line,

74 To Mr, Laird Swith 1 would much prefor
to have bofore me the results of a flying survoy
or a working survey hefore deciding hotween the
two proposed routes  Without such information,
I conld net say definitely whieh would be the
botter route to adopt I 'should certainly like to
have a trial survey of Mr, Hobler's ronte i
have alroady said that T havo scen a section of
Mr, Griffin’s route, and it is a practicable ronte

78 To Mr Sampron —-With  railway station
within half-n-milo of the Parlinmentary buildings,
T think that a tram service from the atation wonld
be unnecossary I do not think that » tram line
could be ndvantageously considered until there was
& populntion at the Federal City of abont 10,000
A city requires to have a fairly Jargo papnlation
to justify the expense of an eleetric trom servive
T lravo heard it stated that 40,000 jx the minimum
population necessary to justify the establishment
of an eclectric tram sorvice I know of several
towns having a population of over 20,000 where
tho question of the establishment af a tram syatem
has heen gono into and reported upon, and the
conclusion arrived at has hoen that in such towna
tho population did not justify the undertaking
Thero 18 & good tram aystem nt TLaunceston, bt
thoro is a considerable tourist traffie to bo accom
modated there. T have in mind ’I‘pmvnomlm.
Townsville, and such places. Thore is a tram
systom at Bondigo, and a tram system at 'Knlgom:-
lie, whero the population is under 30.000, it it,
is n seattored town, and there is mnsulnrnlzlﬁ
traffie with tho mines at Golden Rideo, anime dis-
tanco from the town Ono iden in proposing the
diversion of Mr Griffin’s routo wrs to h;mu a
station sufficiently close to the pronqml site for
Parlinmont Honso to avoid the necessity of m"hi
lishing a tram system for some timo. X shonld
hiave no obiection to confor .\V'l'(‘h Mr. Grlfﬁ]\ nho'\lt
his proposed ronte heforo visiting the Cnmtn](.ﬂm
with the-mombers of the Publio Works Committeo.

76 To Senator Lynch —There fs no ruling
grado laid down for railways within oty Jumts.
but an endeavour is made to securv e casy o
grado as possible A -ovel line is best if the diffi
culty of draiuage cax bo readily overcome. In
the caso of = city with a small population, the
traflic could bo handled with steeper grades than
in the case of a city with a lerger population.
Whero you have a Taige population, you would
aim ot gotting a level Vine. I should not bo eo
keen about getting a lo-¢ line for the Fedora!
Cépital s I should be for a city like Sydney or
Melbourne  Wo might make tho grades steep at
first, and reduco them later as the city developed
When I am told that Mr Griffin has suggested a
ruling grade of 1 in 200, I say that that is a very
lat grade It would be possible to work subur
han traflic with much steeper grades than that
Mr Griffin proposes crossing hetween the Eastern
Tako and the Eaatern Basin with o ruling gradient
of 1 in 200 Mr Hobler's proposal is (o croxs
hetween the Eastern and Central Basine at a level
about 10 fect lower than Mr. Griflin's ronte. That
wonld not necessarily deopen the cuttings, bhut it
would sleepen tho grades.  The levels of the
strects will fix tho dopths of the cnttings Lelow
tho strects Tt wonld make tho avoidance of level
crossings easier Tt would be more diffienlt to
avoid lavel erosaings with a line at the higher level
than with n line at the Jower lovel, unless von
were prepared lo cross the streets with an cle
vated railway 8o far as T can seo there is no
ohjection to an uncovered depressed railway in a
city. ‘The objections to level crosings are danger
and delay to the public, delays to trains, and the
cost of keeping a man constantly in charge open
ing and shutting gatea at n level crossing TDut
the adoption of level crossings certainly wiakes
railway construction easier and chenper. To do away
with level crossings neconsarily involves heavier
construction work,  Yon have to consider the
nature of the country To got tho necessary grades
you may have to go helow the level of the ronds
In irregular country, the line might he at some
nlaces below a road. and at others ahove a road
T do not think that by the adoptinn of level crosa
ings thero would be any compensation in a ro
dured cost in tho constriiction of roads nfterwnrds.
Tf you do away with lovel crossings and make an
underground railway, it will bo graded to suit the
streots, and not tho_strects eraded to mnit the
railway T indorso Mr Toblor's statemont ve
anrding the safety of crossing the Molongle River
at. tho loval he adonts  Thore would ho noa danaor
of a hreakaway of tha line or of brideewnrk

77 To the Chairman.—By going a littlo to the
cnat, it might ho possible to avoid the tunnel nro-
possd on Mr. Griffin’s ronto. T shall look into
that matter.

78. Ta Mr. Finlayson.—Mr. Grifin's proposed
lino conld carry the passengor and goods traflle
very well, hut when T say that another routo _wl}l
pro'bnbly Do choson for through goods traflic, it is
a question of getting botter gradionts. The pro-
sont line hns vory steop gradea, nnd'thenu wonld
Timit the load between Yams and Jervis Bay. Bo-
tweon Yans and Jorvis Bay wo \.\'ou!d use a portion
of tho Cooma line, which contains some very stcop
grades, and, as a rosult, tho wholo load .would he
limited_by tho erades on, porhans, a mile of ”“l‘
line, To avoid theso steep gr!\de? it is proposel
to tako o lino east of Mount Ainslio That .ml-_vl!l
not, bo necossary for many years, hnt T think it
will evontually bo done.
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7 To the Chmrman - 1 took part in the com.
petition urranged in connexion with the Federal
apital design, but my plaus were not stccessful
inany way T cousider tho design selected by

the Departimental Hoard inadequate for n Capital
City of the first muguitude, from the point of
slew of the milway service it contemplates, and
T have prepared a design embodying tho views I
hold a8 to the nccessities of a city of first-rate
grade  In drawing up tho plan which T now
produce, 1 was influenced by the other compoti-
tion designs, and T have incorporated from them
whntever features 1 thought desivable.  The
railwny system as shown in the adopted plon in
inadequato in that it only sorves the esstern por-
tion of the citfx the western poriton of the city.
which is suitable for Lmlding purposes, is quite
anserved by the railway as projecied hy Mr,
Griffin  I'do nnt see any provision for the con-
struction of branch lines eilher from one side of
the city or the other, so that the only way of
reaching what T helieve will be the centre of the
elty, will bo by an underground spur railwny,
Again, in Mr, Griffin's plan, what T conceive to e
the central station is bnilt entiroly undergronnd.
In my view that wonld be n very undeairalle nr-
rangement, particnlarly in n new city, for the
reagon that all the different departments con-
neeted with the contral station will naturally
spread s the city grows,  They will require ncres
of room, and T am at u loss to concelve how ex.
tension can take place 1f tho centrnl station i
below the surface.”  The railway facilities shown
in my plan provide for a cirenlar rnilway.  The
main line from Yass will enter the city from the
north, and leave towards Queanboyan on the
south-oast.  What T propnse 1 a cirenlar railway
gving communication all round tho Jake, and
linking up with the main hine north and south.
Tu Lake the main line across the Iake in the centro
of the eity would be ohjectionable, whilst  rail-
way built underneath the lako would bo very ox-
nsive.  In my view n civeninr line na suggested
in my plan would serve the wholo city aren in a
way that canuot le obtained by any other moans.
Wherever the railwny pesses through the town,
propose to construct an open cutting helow the
surface, and provide for the streets ta run over
this Tf the railway were provided on the sur-
face, its effect. would he to divide the town whor-
over it happened to he, and houses ar strcets
closo by wonld be depreciated in valne, heeauso,
anturally, the atreets wonld run nto a dend end
For that reason T have kept the railway helow
the street level at every poinf. A lina similar
to that suggested by me was incorporated in a
town-planuing arrangement for the City of Lon-
don  The iden there was to encircle the city at
a ton-mile radius, and have nll the provincis}
lines linked np to this cirenlar railway, so that
passongera from the north, south, oast, or wost,
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desiring to croms tho city, would trave] round ine
stead of through. By this means congeation
would bo avoided.

In fon with the outercircle railway
shown on my plan, 1 have provided for a sub.
urban line on the cast running away to Duntroon,
anothor on tho west, and another on the nosths
west 10 serve the manufacturing part of the town,
the gan works, power house, and munufactories,
all of which would bo better placed below the
dam of the lake, 50 as to avoid pollution by sur.
faco drainage. If theso factorica wero placed on
the routh-enst or nuith-cast, & rather expensive
systemn of surfuce drainago would bo required m
order to prevent the Iake frum heing founled.

T have also provided for nn underground elec.
tric servico formung an inner circle to stations
near the departmental buildings, to dink up with
tho mnin steam wervice.  This rmlway would pro-
vide communiration between the official area and
the different city suburbs, 1t would also join up
with the steam service in thoe south-cnst, crossing
tho Jake nt its nnrrowest part, and connceting alen
with the wain line north. By menns of this ar-
rangement, residents wonld be able 1o reach the
main_railway at any point, without being com-
pelled to go to the centro) station. 1 propoxe to
place the central station southeenst of tho ity
centre. [t will e a dnylight station, the onlv
underground part being where the lines run wnder
tha streets, 20 foet below the surface, thongh the
platforms will of necessity be helow the natura)
sirfuce of the ground.  This station will oconpy
a wite of commnnding fmportance, st one end of
the city square, immedintely opposite to the Town
Haull. Such an nrrangement would, in my opinion,
be cxtremely desivable in_ that it would cnnble
cffeetiva architectural results to bo obtained. On
the other two sides of the square T would placs
the Guild hall, the Art Gallery, the Tibrary,
Mugeums, National Thentre, &e, and I regard
sich an arrangement ap one likely to give very
great satisfaction.  This central atation would lie
about a mile from Parlinment. Mouse, but 1
wonld provide nunther through station on the
south-west, not mors than half a mile from Par.
linment Tlouse, whero members would be ahle to
tako their trains north and south.  Parlinment
Houso itself would be on the Kurrajong Iill,
Thir, in my opinion, is the most commanding site
in the eity nrea, and shonld bo occupicd by tha
Parlinmentary buildings—the real Capitol, Tn that
respect my arrangement of the Federal Capitnl
resombles tho lay-out of Washington, whera the
Capitol occtipios o commanding sito leading np to
which ia a monumental aventie, Tn the caso of
Canberra, the avenuo leading up to the Capitol
would be formed by tho departmental buildings,

80. To Senator Lynch,~—T do not know that the
Congress buildings aro situnte on the highest
point in the district of Columbia, hut the Capito!
is wel} elevated novertheless. T have introduced
a similar arrangement into my plan, and instend
of grouping all the departmental buildings ns is
provided for in the adopted design, 1 would sug.
gest their construction “along this avenue, Tho
adapted plan shows eighteen buildings of all sires
and shapes, intonded, T presume, to ho used for
Government offices. Originally in the competition
conditions, oight departmental buildings were
ngked for. T have provided for ten, and the ad-
vautago of an arrangoment like that shown in my
plan is that at the outset buildings sufficiant to
meet presont requirements eould be orected facing
tho aventto, nnd they conld afterwards be oxtonded
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in the rear, Tho avenue effect would then be
obtainablo at an carly stage of tho city dovelop.
ment,  In my sehemo the central station wonld
oecupy o very fmportamt position at the end of
the city square, tlrnked, va it would he, on both
siden by fmposing eivie buildingn.

8L Lo Serntor Stury  Tho se | suggest for
tho central atation would e due south of the
clrcular basin as shown on v, Gnflin's plan
Erected thero at would sccupy n very advantage-
ouy position, beeanse [ think tho isiness centro
will expand towards the sonthrast of that mite, i
the direction of Queanheyan, whers tho ground is
lovel and anitable  If the busuess contro wers
to cxtend in other directions. 1 wonld be mors
or less circummenshed by Red Hall, Black oun
tain, and Mt. Ainslie ~ The snly nther direction
in which thero 35 much open ground s towards
the north, s» that, s my eponen. the centrgl
station located whero [ havo placed it wonld, in
a very short tune, occupy the centre of the bus
neas portion of the town  Faemg the square
would bo tho principal station husldings, then
would come the platforms, and 1o the rear, with
a frantago to another squaro, wsubl he the pareels
deprriment, and the varions departments con
nected wilh a railway centro.

82, T Mr. Finlugaon. -1 provale fur jltherma
700 foct long, glass covered, accens 1o which wauld
b provaded by means of stairnavs from o hridge
In the rear of the main bulug wonld bo what
is known in Awerican stations s+ the conranme

83. T Senator Lynch.- My objeet an having
tho station sunk so deeply s to pernat thn atreets
ontside to bo maintained at ther natusal level. T
tako it that a headway of 17 feet to the rails wil}
be required, and an additional 3 fect for con-
striction will give o total depth of 20 feet—prac
tieally 17 ft. 6in to the platforin lesel  Extend:
ing in a sonth-easterly divection, 1 would put the
maju goods departinent, mavhnlling yards, car
riage shedn, and engine-sheds, and so on, extend
ing on the main line townrds Quennheyan

84. To Mr lLaird Swmith. — ) have not con.
sidered the question of marshalling hy gravita
tion.  That is & matter for railway experts to
congider. T tnke it 1hat the marshalling yord«
should be adjucont to the contral station, o thot
all the rolling stack ean be kept elos ot haml
The goods station, us shown on my plan. is somo
distance away from tho passenger station, and it
conld bo removed still further away sf necessary
That point is also_oun for the consideration of
raflway exports T do not think it would be jm-
possiblo to constrnet a spur Jine leading to any
part of the city from the railway, as shown n
Mr, Griffin’s plan, though it might be necessary
to re-plan somo of the streets if that were done
T do not know, when modern menns of locoms
tion are taken into nceount, that there is a grest
difference between having a station a mile ar a
half-mile away from any particular centre, though
T do not know that it. is possible to lay down any
general rulo as to the systems adopled in older
cities for placing the main railway lives outside
the contro of tho city. 1L is nol possible to
generalizo on that point, theugh T think it would
bo desirable to liave the central station nearer
than a milo to the heart of the cil{'

85, 7a the Chairmen~Tn the plan T have pro-
pared T mnke the distriet vound Kurrajong the
centro of the city, as T think thal in courso of
time this would becone the natural centre, just
an much ns George-street mighl be considered to
finve becomo the contro of Sydney T do not
think thero is any likelthood of the city centro

doveloping to the north 1t is far more Lkely
that the husiness rentrs wall grow uwp ou the
south.east  The murkets would bo witusted only
a little distance from the statyon, and tbu{, wpuld
lielp in tho establshment of a netural businew
wirare  § do not think that the provision of
workien's homes can be comidered apart from
tho ercetion of other suburbun residences. Bitos
autable for anburhan centras exist on both north
and weel

B To Mr Finlegesn 16 0 were determned
that tho etvie and business centre of the city
should bo en tho north, I think 1 should move the
contral raflway station into that district, though
1 woull stll suggest tho huilding of n arcnlar
easlway o the hues I have deawn up 1 do not
seo any reason why there whould not he a circu-
tar rullway .system much tho snme as [ have sug-
gested an” a"aty constrncted nocordmg to Mr
Griffin's plan Tho arrangement of the strects
naght want some reviston, but the same circular
raiJway conld still ho carned ont 1 agree that
in modern oty developmont underground  elec
tricity an Jargely taking tho place of stean in
matters of wterna) communication, hut I should
ho deubtful as to whether electrical traction insido
tho eity woild meet nlt thoe regrgrementa now et
by an extensive steam sysiein  ‘The cireular
raslway, such as 1 have suggested, wonld e a
sery useful feature in eithior eane, and it conld be
svedd either for steam or wlm-lriri(r In my view
the centre of the city witl he at the Joeality whero
there is tho largest eoncentration of officinl and
business population, and I think 1t would he an
advantage to have the central station nearer than
a mile to that centre, notwithstnuding wodern
methods of conveyance A ruilway running
theoagh the sireets would he highty objectionnble
from an acsthetic stand point ~ Oa  the ouder
cirele rmlway, fn o south-easterly direction T
have placed tho aports centre *the stadiam  the
cricket ground. ete  with separate stations for
each

RT To Mr Sumpton =T ghonld prevent these
ploces from being fondwd by deainage  The Mo
fonglo flood level in 1,823 feet  The arens |
have set, apart for tlio sports contre are maostly
at the 1,825 feet lovel, though [ enn guite ser
the neeessity of instituting efficient drainage T
provide nncther reereation ground en the north,
and ono for any suhurb that may develap in the
west, cach near the railway  T'suggest that the
University should ho on the nerth-enst. and 1
propose to keep Mt. Vernon as n sort of look-out,
with no buildings at all on it T am in favonr
of having lakes in the natural basina as suggested
by the econtonr plan, but T am doubtful of the
wisdom of construeting the enstern lake as pro-
jeeted hy Mr CGiriffin -~ That is a watter for ex-
perts {o decide wpon the question of water sup-
ply
! BR To Senatar Iynch - Regarding the city
from the point of view shown in the plan T lave
prepared. T should expect development to take
place cliefly south-cast of the central station to-
wirds Queanbeyan.  Tn my view the husiness
ventrs will be near that point 1 have not con-
sidered the possibilitics of any rivalry hetween
Queanbeyan and the Federal Capital Tu my
viow the city will have to be allawed to develop
in its own way T do not think it will be pos-
sible 1o compel growth in any one particular di-
reotion  Tf the cireular railway were constructed,
[ should carry out the eastern link first  That
line would assist the early development of the
manufackuxing centro, and a point to which I



attach grest importance fo that the power house,
the gas works, the cement works, the lime works,
tho brick works, and other works should all be
placed below the dam. I would earry out the
western portion of ths circle from tho wtart, if
that wers possible, though the first Jino to be
esrried ont would decidedly ho that on the eastorn
g’nrt of tho outer circlo, ~ For a city the size of
ydney 1 would advocate underground electric
railways,  Such a scheme is now contemplated
under tho arrangement which the New Bouth
Wales Government have entered into with Messro.
Norton, Griffiths and Co.

8. To Mr. Sumpuon.~My plan provides for
an electrie underground railway within the city
bounded by the onter circle, rnmf)\’my. but I do not
earry stenm inside that eirele. In order to link up
the outer suburban urens, [ have provided branches
rinning onst in the direction of Duntroon, and
wost Tho circular line would have the effect of

terially § ing the distance botween any
given points in the city.  1f a person residing in
2 western subirh desired to reach the east of the
city, ho would, under my system, travel on the
cireular railway to thie station nearest the point
lio desired to reath, and then tnko n tram.
do not think that one line of o raflway running
north and south, and linking np with an electrie
tramway, would meet the requirements of the
city so_campletely as a circular railway.  The
prohahilities aro ‘that the city will exend out-
wards, and tho subnrbs will grow up north, south,
oast or weak of the main centre, The advantago
of o circular railway would be that it would
onablo provision to ho made for these subnrhs hy
tho establishment of braneh lines. T do not think
tho position nt Canhorra can he compared with
that at Mothourne, whore the circular lnes were
found to bo rather unsuitable on account of tho
distances involved.  In Melbourno the country is
moro suitable for bringing passongers much neurer
to tho centro of the city At Canberra T would
keep the stenm service further out,

90. 7o Mr. Fenton. — Y did not. consider the
subject of railways from tho engineering point. of
viow, hut. from the town-planner’s point of view.
Tho scheme T have submitted is one that T con-
sider wonld servo all the city interests,

91 To Senatar Lyneh — T wonld avoid lovel
crossings within the eity aren under any cireum.
stances, and in order fo do that T wonld prefer
a railway running helow the surface 50 s to per
mit of the streets heing constructed on their
natural level T( tho line were constructed on
the surfaco, or if an clevated railwny worp decided
upan, it would have the cffect af hisecting the
city, whilst it wonld considerably mitignte scainat
the convenionco of jonrneving from point to point
within the city itself  T.and values in varjons
parts of tho city would also be considerably de
procinted, whereas with a railwav bolow the enr.
faco thero need ho very litlo deprecintion® T
will quote the examplo of the Sydney railway st
tion as fllustrating what T have in my mind. Just
outsido the Syduey station there are a number
of small houses in smnll streets panning quite closs
to the railway line, eut off fram nll commmica-
tion with the citv across the line Tt is only pos
siblo to roach the cilv ncross the line by means
of o wido detonr  Such n state of things js at
all times undesirable, and would he particularle
undesirable in a new city.
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92 To the Chairman - | nw Jecturer and or.
ganizer to the Gurden Cities and Town Planning
Assacintion of Great Britain, and I am now visit-
ing the C Ith in that eapncity, lecturing
under tho auspices of the various State Govern-
meuts and local municipalities on the subject of
town-planning T have already visited overy
Stato of the Commonwealth during a siay of
nearly eighteen months T have with me a num.
ber of maps illustrating the railway systems in
soveral important European towns. I have
choson partieularly to bring under the natice of
the Commitico the example of Germany, hecauso
1 feel that Germany offers more instructive ma.
terial in regard o the effect of railwnys on town.
planning than possibly any other modern coun-
tey  The railways in’ Germany are State-owned,
and that not being the ease in England, T do not
think the experience of England would have the
same value o this Commitiee as the oxperionco
gained under n State-ownod railway systeni, such
as that in Geruany  Tu nearly all modern towns,
Germnn and otherwise, the railways enter from
different. points and terminate jn such a manner
that, ronghly spenking, the different stations are
grouped in & circle round the town,

BERLIN.

May T explain the position of Derlin in this ro.
spect?  Up fo 1865, Borlin was n city largely cir-
enmseribed into one central portion, For the
purpose of Customs, n wall was crected around
the city somo time bofore railways came thero,
aud when the railways wero introduced they were
constructed on the outside of this wall, the exist-
enco of which is largely responsible for the man-
nor ju which German railway stations are grouped.
All the stations come up to a dead ond, but all
aro conneeted by n circular railway running round
tho outskirts of the city.  Other examples may
ho quoted of where the railways run through tho

city
NURNBERG,

T bring beforo the notice of the Committes a
map of Nurnberg, where the railway runs through
the town from enst to west, During the Middle
Ages what is now the centre of Nurnborg was
surrounded by fortifientions, and when the rail-
ways were constructed in the nineteenth contury
a line was brought in the manner T have stated
through the city, which, up to that time, had not
extendod very far heyond tho aren covered by the
ariginal fortifications. The seleetson: of this par-
ticular route is oxplained by the oxistence of a
river running throuch the town, and following its
courss an easy grnde was obtained for the rail-
way all the way through. Trom 1870, when a
period of rapid developmont overtook modern Ger-
many, including Nurnberg, the grigina) course of
this railway beeame n source of considerable in
convonienco.  South of the railway the country
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Is flat, comparatively spesking, but the develo,
ment that took place on that side is not nearly
8o great as that which oceurred on the northi,
whero, notwithstanding that the contour is broken
and hilly, values roso and very sovoro congestion
occurred,  Tho facl that the railway constituted
o barrier across the town, and that thero wero no
adequato means of gelting from ono sido of the
high embankment to the other, was responsiblo
for this, and tho consequonco was, thot until
lntor years tho dovelopment of the southern por.
tion of Nurnberg was very seriously retarded.
To.day there are six largo wubways through this
embankinent, each constructed at a cost of be-
tween £40,000 and £50,000, and 1 quote the ex-
amplo of this city na illustrative of one of the
disadvantages likely to follow the construction of
a railway through a city on a high level,

93. To Senator Lynch.—Of necessity the sta
tions are constructed on a high fevel, but the prac
tice of constructing stations in this manner is vory
common throughout Germany. Usually thero
aro subway entrances, and passongers reach their
various platforms by stops.  Goods are sent up
by liftas.

94, To Senator Story.—1 cannot ssy whether
all thia difficulty would have been obviated if,
originally, the railways and stations had heen
constructed below tho levol of tho strects.  The

uestion is a diflicult one to answer, hecause city
development depends not only on the railway
itself, but upon the position of the goods #tation,
and upon many other considorations, all of which
may affect tho success of town-planning.

LEIPSIC,

98, To the Ohairman.—I havo here a plan
showing the railways of Leipsic. Leipsic is &
largo industrial city with_a population of about
400,000 people,  Tho railways on the northern
sido of tho city enter at different points, each
coming to a dead-ond station with goods yards ad.
joining, and thero is alto a second railway enter-
ing the city on the south, whilst an outer ring
railway links up the various suburbs of tho city
On the southern sido there aro exlensive goods
sidings, permanent engine houscs, and s on, and
in consequence of which, wa have nnotlxe_r instance
of the ercction of & barrier along that side of the
town. The town has developed very consider-
ably on tho western side of this railway barrier,
but practically tho whole of the area to the east
has boen noglected.  That agsin is due to the
circumstanco that this railway created an ombank-
mont, and although somo means of communi-
cation botween cast and west wore provided
undorneath tho embankment, the effect of that
systom of railway construction was to prevent the
land in that portion of the city coming into proper
dovelopmont, and it is only within the last four
or five yoars—sinco the city itself mado largo land
purchases, in view of the adoption of a modern
town-planning scheme—that it has gono ahead.
Dovelopment now has been rendered possible by
tho construction of more very exponsive subways
underneath the railway.

FRANKFORT.

I will now bring beforo the Committeo the ox
ample of Frankfort, whera n wider effect of o
railway upon the dovelopment of a town may be
noticed. ~ Frankfort is another large commoreinl
centro on tho Rhine, It is one of the terminal
ports on that river, and a very Iurgo traffic is
carried on between Frankfort and verious centres

ou tho Rhino. At tho samo timo Frankfort fs
ano of the terminal foatures of thoe groat railway
aystem of Germany which enters the town from
both north and east, and a tromendous traflio is
earried by the railways to bo dealt with by tho
Rhino harges.  Tho “populntion of Frankfort is
about 600,000 people. ~ Originally the railws,
station _wus situated just outside ‘the medimval
town—Frankfort, liko other Gorman efties, being
fortified up to n compnratively modern period—
and when the fortifeations were demolished » ring
street was conatructed, and it was decided that
the railway station should be plueed immedintely
outside that, In about the yeur 1485 this railway
wuts moved further ont, heennse it was very incon-
veniently placed, and the principal railway station
was also constructed further away frum the origi-
nal town boundary with goods yards [ying imne.
dintely north, whilst to the south of the ruilway,
docks were constructed for the barge traffic,
As n result of the rapid commeraial desclupment
that has overtaken ]'jrmlkl'orl. particularly since
tho cighties, it was found that the placing of this
city railway in_such close juxtaposition to the
river had the effect of largely restricting tho
amotint. of land available for thie purposes of com
mereinl development  Values rose rapidly, con
gestion followed, and the town qu!cklr found it
self §n a position of considernblo dififeulty from
the point of view of successfs! commercial enter.
prite  Tn about 1905 tho whole situation was
roviowed, and in order to do away with the un
satisfuctory state of things then existing, it was
decided to purchase an aren of between 2,000 and
3,000 acres on tho eastern side of tho town. Some
cight miles of now docks were constructed and
linked up with the railways, the principal sidings
heing taken further northand east, and the whole
aren was purposely planned to meet possibilities
of further commereinl development The ari-
ginal railway wns altered so as to form a com-
plete servico round tho town, linking up with the
main system on the eastern side.  The experience
of Frankfort affords a striking illustration of the
results of constructing railwaya and dacks heforo
proper consideration has heen given to their prob-
ablo cconomic cffect, and their cffect upon tho
traffic problems that are likely to occur,
COLOGNE,

A map showing the railways of Cologne iltua-
trates moro or less vividly the effect of stations
upon town developmont, and gives an idea of the
amount of land considered necessary for futuro
traflic needs on n hig State-owned system.  The
medieval town of Cologne was, like other towns,
largely contained within a ecircumserihod aron,
which, up to 1881, was surrounded by fortificn-
tions. When theso were demolished, n ring
streot, eomewhat less than 200 feet wide, was con-
structed along with a number of other wido
streots.  Ono of the objects of this ring street
was to relievo the congestion then existing in the
narrow streets which ran across the town from
cast to west  That congestion was caused by the
great amount of country traffie converging there,
and it was hoped that the ring street would havo
the effect of diverting this country traffie—all of
which was flooded into the old narrow streets—
into the wider area provided by the newer street
itsctf  Theso plans, however, were upset by the
oxistence of a railway station  Whon the rail-
ways wero constructed the prineinal station was
placed near the cathedral, oud that particular
spot beeame the foeal point for Iarge quantities of
traflic to and fro, and instead of the contomplated



contre becoming the businees centrs, tho area in
the wvirinity of the cathedral hecamo mors con-
gested, and remains wo to-day  Most of the fu-
portant shups of the tawn wete erected 1n the nar
tuw streets clow by, some of thom only belweon

5 ft. snd 30 ft wide mmply becauss this mein
rail station hnd hecome the point of contral
focus fn the Ife of the aity.  Further away from
the town may bo noticed tho large areas” which
this town considers necessary for its future rail
way extension  ‘Tho original goods yards were
situated nearly east of the main station adjoining
the principal ‘streets, hut aw that station_became
inadequate, new goods stations, or ranging sta
tions, were huilt on the outskirts of the city,
attached to each of which is a Inrge area of land
o be used for the purpose of additional sidings
whenever they are required  The industrial area
w fixed south of the Jthine on the leeward sido of
the town, 5o that the prevailing wind takes the
smoke and odonrs away. Originally the tendency
was for factories to he erected in the western por
tion of the town. That was undesirablo, be
eatre the provailing wind tsunlly eame from that
direetion.” Tn fixiug the new factory aren the
greatest cansideration was given to the desir
ability of securing plenty of land for railway
yards and goods sidings in addition to that re.
quired for the main lines. I have not gone into
this particular point, or considered how it is likely
to affect the future city of Canberra, hut T am
nder the impression that the amount of land seb
saido for the purposes of rnilway development is
considerably less than is considered desirablo in
most of the old-world towns,

MILAN.

Milan offers another instructive oxample of the
disadvantages that follow the construction of a
railway clean through a city.  Tho existing rail-
way passes throveh Milan® in & south-castorly
direetion with the principal station at the Piazza
Minna, immediately to the south of which, on the
sito ariginally set apart, for commnercial purposes,
aro oxtensive goods yards, The eoffect of that
railway—ngain on an embankment—was to seri-
ously impede the development of the town to the
north and west. of the line, and a further sequol
to this placing of goods yards closo to the prin-
cipal station was that all the ares immedintely rd-
joining becamo converted into factories and other
commercial hwldings.  All this wns bad for the
town, becauso that faclory site was badly pluced,
having regard to the prevmling winds, whilst the
district became nentely vongestod, particnlarly on
the aren immediately south of the oxisting line.
Tn order to remedy this state of afinirs it is now
proposed to lay apart a special arven for commer-
aial and manulacturing purposes on the southern
side of the town, which will be sorved by a canal
hnked up with the oxisting canal crossing Tlaly,
and the ralway will be diverted around to n point.
adjainiug the canal hase. = Goods sidings avo pro
vided for, and thal particular aren w'll Lecome
the future factory area of the town. At the
aame time a station will be orected in the same
viemity.  This station will be of a temporary
character, and the whole area has been planned
ont by the municipality in anticipation of the
city’s ‘growth within the next 30 or 50 yoars.
The point T desiro (o make ju regard to the ex-
porience of Milan ia one that T consider ought to
e considered closely I the first place tho rail
way station was placed at u point on the northi-
eastern sido of the fown, which has ‘mwed thirough
 series of historical grades. For the purposes of
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the ninsteenth contury town it was not con-
sidered desirable that the railway should be fur-
ther away from the city than tho original site,
bt in constracting the now raitway station the
municipality welected a site virtually on tho ssme
axis as the older station, hut lurtﬁer out, so as
to causo as little disturbanco as possiblo to the
trading and commercinl centro. I givo it as &
iatter of opinion that in the planning of a new
tawn the example of Milan should bo followed

In the fist place the siation might bo plannsd
from the point of view of the noeds of the town
within & period of 23 or 40 years, and the
original arenngement should be of sueh u chare
avter that in coso of rapid city development tho
station conld bo maved to a point, nud in a man

ner that would cause as little hardship as poesiblo
tn the ariginnl district, and at the samo timo give
better facilities for the general conveniencs of
the city papulation,

806. T Nenator Lyuch —At the presont timo
the central station ‘at Milan is situnted in the
north-emst of the tuwn.  Tho new station will be
placed further ont, aml ultimately shonld the
town continue o grow, the station will bo further
out still. Al movement will ho mads in the
ono direction.  Tho goods yards will he arranged
rannd a different et of the tows,

97 To Mr Swmpson.—Thers are o railway
‘e within the old ety houndary, and the ten-
Adeney in o take the station away frons the heart
of the vity furfher and further as the town grows.
Tho ssme tendency 15 shown in a)} large German
citien.

98. To Senator Keating, — The city trafio is
dealy with by electeie trama, and in tho larger
vities by undergronnd railways,

MELBOURNE,

0 Ta M Laird Smith~1 think it very un-
desizuble that the experience of Melbourno should
bo followed  To my mind Melbourno offers n
etriking illustration of the had placing of its rafl.
way, and the effect of this bad placing upon tho
town  The principal railway station in Mol
bowrne that nt - Flinders-street—ix placed ad-
joining  Prince’s-bridge, nt n  point whero
“Hindors-st amd 8 treet intorseet,
The railway  eomex in botween the River
Yarza and Flindors-stroet itself  The aren there
availnble for railway porposes is very cirenm-
sevibed, nud from the point of view ‘of future
extension Flinders-streel ocenpies by no moans s
good a position as might have beon found for a
centyal ruilwu?' station in 4 town growing as
rapidly as Melhourne  The effect of this arrange.
went 35 that {hat partieular point of interseetion
has hean constitnted the prineipal foeus in the
lifo of the town  The madern railway station
acenpies {lie position that i old towns was ocus
pied by the Town Gate Tt is ono of the mosl
notent factors in foonssing 1he traflic of town,
and it is particalarly unfortunate that the rajl
way siation and the bridge aver the Yarrn shonld
liace Leen phiced in sueh close juxtaposition. The
Prineo’s-bridge has to sorve practieally the whole
af (he gonthern partion of the town on the side
of the viver, nud an immenso traffic converges at
that ono ponl  The position is further compli.
ented by the fact. that facther down the Yarra
have been placed (he varione whavfs and fneili-
ties for shipping, and ns Flinders streot happens
to he tho one level road running from weat fo
easf, much goods traffie from the wharfs, as
well as that from the railway, is brought along
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that lower love] atreot in preferenco to the other
strasts that run in tho same direction. o that,
meating the normal traflle across the bridge is tho
hoavy flow of traffio along Flinders street, and
in consequonce (hat partieular spot is distinetly
ovorerowded stmiply Lecause tho railway has heen
50 badly placed. , “That overcrowding would have
been obvinted if the railway, instead of coming
along tho Yarra bank, had entered the city in a
moro northerly direction, in the vicinity of Ttoysl
Park, and if the town had boeon ollowed to grow
down towards the river, instesd of in tho oppo-
#ito way.

100. To Mr, Sampeon.—1In tho first, instance T
should have placed tho Melbourne railway station
st & point inmediately north of Latrobe street, so
tha 1t could havo been moved as bocame necessary
with tho growth of the city.

GENERAL,

101, T'o My, Laird Smith.—A railwny station
would bo sorving the neceasary yequiromonts of a
community, having regard to modern means of
Jocomotion, if it wero placed within a mile of
the contre of tho city. I certainly would not
place o railway station nearor thau a milp to the
conteal Poim. of tho city.

102, Zo Mr. Fenton. — I know thers are two
bridges croseing tho Yarrs, Tho Queen’s-bridge
rolioves tho pressure from Princo's-bridge, and to
somo extont gets over the difficulty to which X
bavo alroady ailuded, but I do not think tho plno-
ing of tho railway station at Flinders-street is
desivabla in nny caso,

3. To M. Sampion. — T would not bo in
favour of tho railway being brought within much
noarer than o milo of tho centro of a city itaclf,
but in fixing the sito for a railway station at Cane
berra T would arrango mattors so that the station
ocould ho moved out on tho same axis just as is
contomplated at Milan. I do not know that I
would construct & temporary railway first to the
oontre of the city. In the view I havo Just ex-
pressod, L was thinking less of a temporary rail-
way than of & dead-end railway. Porhaps a
botter way of putting it would bo to say that Y
had in mind the construction of s dead-ond rail-
way tamporarily, with a view to its ultimately be-
coming a through railway, a8 in the caso of Milan,
In cortain instances raflways have not beon taken
into tho contre of established cities hocauso tho
citles woro established boforo the railways were
invonted,  In other instances, whoro railwa,
have been constructed before the city was estab-
lished, tho running of a railway through the
centre of the city hina had a fendency to congest
population and husiness closo to tho railway sta.
tion.  Tn the caso of a now town Jike Melhourne,
probloms of teaffio nnd congestion do follow tho
construction of a central station in the town it.
solf, and in the case of the Federsl Capital the
construction of a railway a mile away from the
contemplnted contre of the city might influenco
tho city's growth in a direction not originally in-
tended unless proper precautions wore taken to
provent this. T do not think thero is any reason
why, in the building of n new city, regulations
should not be drawn up fixing the use to which
any particnlar Jand ghould bo pub.

104, To Mr, Laird Smith.—T think the railway
at Canberra will be & much more powerful factor
in determining tho growth of the town than any-
thing olse, bup any difficulty that might arise
having in view the city's future might be pot
nvor by resorving an area of land in tho vicinity
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of tho railway station, and permittiog no build.
inge at all to 1o erccled upen t.

105. T'0 Kenator Lyneh —In my view it is not
desirable that tho actual rajlway, apart from the
station, should bo brought anywhere near the
contro of a town if {t can be kopt further out
Both roilway and railway station would
oqually ohjectionalle acrots the centro of a town.

106 7o 3fr Finlayson ~Thero aro many ex-
planaticus of tho modern tendeney to keop rail-
ways cutmde thy ity areas uu far us possible
Thora is tho economia objectlon. Modery railways
require smuich more room for their sidings, Many
moro trains are run now than was tho cass twenty
or thirty years ago  That circumstanco alono
has created a tremondous demand for accommoda-
tion, and thay dation eannot b obtained
near the centre of the city  Tho railways, there-
foro, must go out to where thoy can get plonty of
room for sidings and yarde, “The schemo of de-
velopment decided upon in the cuse of the city
of Milan is based on the anticipated devolopment
within tho noxt fifty years, snd the lines are being
taken 6o far awny Trom the contro of the city bo-
cauzo of tho desiro that there shall bo no repoti-
tionn of the original dificulty due to tho exist-
onco of n high embankment running throngh the
oity.  This caused congestion on thie south, and
provented development on the north  The rail-
way has heen taken out so that development may
bo normnl in alt parts  If the railway had beon
befow tho surfaco so that atreets could have
croased the railway line at the normal lovel, T
think the same difficulty would have oceurred at
Milan, becauso iho very existenco of n raflway
temls to draw round the goody ynrdn all eorts of
factories and other il buildi and
at Milan the smount of ground available for
building purposes was already very limited, The
growth of the city or any offieial restriction upon
hulidings on this one particular area, would have
tonded to still further increnso land values and
afect chenp production. Al modern cities aro
looking for cheap land for industrinl purposes.
That can only be obtained on the outskirts wharo
factories ean get plenty of voom for extension and
where renls are infinitely cheaper than they wonld
bo in nny central nren,” That {s one reason why
tho railways aro going on to lho outskirts. 1Most
towna are now heing encircled with rn.ilwnyn, and
T think the possibilities in this direction at Can-
berra should bo considered in conjunction with
the preliminary plans from the point of view of
the resorvation of land for future developmental
purposes. Tt is most necessary that tho com-
mittee ahould hoar in mind that ultimately a cir-
culur railway will bo required at Canliorra, Such
» railway {8 requisite to the future ol tho Capital
City.  The selection of n slte for n railway sta-
tion in & city not yet built npon would bo do-
pondent upon the consideration of many locsl cir-
cumstances, and it would bo very diffieult for mo
to givo a general opinion that would bo of any
valuo, A central station has to serve many pur.
poses, in_addition to those of tho travelling pub.
Yo, and I would nol cara to expross any opinion
on the point off.hand.  There is no necessity for
closely nesotinting the goods traffio with tho pas
senger traffio,  Tn this matter I do not speak as
a rajlway engincer, I am merely giving a por-
sonal opinion, hut my obtervation in European
and English cities shows that tho tendency is to
treat goods railwaya quito apart from passencer
railwavs, and goods stations quite aparb from nas-
senger stations. T can give an inatanos of that




in tho town-planning competition recently held
for tho city of Dusseldorf, Pel)nm)ldnrl i lﬁunkd
largely on’tho castern bank of the Rhins with a
rallway coming almost dus south through the
city.  Tho problem thero was that thoy bad the
railway on & high embankmont dividing the older
portion of the clty from that now growing, snd
Decauso of tho absenco of proper means of com.
munication the aren belwess river and rallway
becamo oxtremely congested, Iand values roso, and
various other city probloms reaulted. The plan
which secured tho first, prize got it largoly becauso
of tho suggestion it contained rogarding railway
improvementa. It suggested that tho goods trafic
nhould’ bo troated on o circumforontial raflway
quite irrespective of the Jino through the city,
and goads stations were placed at various points
on tho cireumferenco of this railway quite irre.
speetivo of any passenger station  Thia s an
illustration of "tho modern tendency to soparato
all questions affecting goods traffic and gooda sta-
tion from thoso of passonger trafic.

07 7o Senator Keating —T havo had no ex-
perienco of the mono-rail system in this connexion,
I havo 2eon tho system at work, but I cannot give
any opinion of value upon it

108 To the Chairman = As o gonoral prin-
ciplo T would advoeato tho construction of an
underground railway rather than an overhead
railway  Tu answering that question T am fully
awaro that most railway engincers favour tho
overhead system boenuso of tho less cost of con-
striction. but thore s always danger of the
dlf[iculfy sueh as that which ‘ocenrred at Leipsie,
owing to tho presence of high railway embank.
ments  In Berlin tho roilway from DPotedam
cones tp in a north-casterly direction. There
is a second railway from the south, and the Lwo
aro crossed hy tho city ring railway. Develop-
ment has succeeded or tho western side, and also
on tho castern side, hut thero is n tongue of land
hotween theso two railway ombankmonts that has
beon almost pletoly withheld from develo
ment  High railway ombankments running
roughsliod ovor a town, unless very caroful atton-
tion has been paid to tho subjeet of town-planning

fora_the comstruction of the railway, aro cal-
culated to damngo somo of tho best fentures of
town-planning.

108. Po Mr. Sampson.—It is almost impossible
fo answer a question ns to where tho railwny stn-
tion should ho placed in a new city.  So much
dopends upon local considerations. ~ In the ovi-
deneo T lave given I havo not dealt witl: any
guiding principlo as nffecting the construction of
railways in cities alrendy doveloped, for tho pur.
poso of relieving congestion, What I have on-
deavoured to illustrato was how tho cities have
been developed, and how the later growtl of
cities showed the tendency to take the railways
further out, I do not know that anyone could
lny down n dofinite_guiding principle to govern
tho position of & railway in a now town. The
tendency in established citics is to rely moro and
moro upon tramways in the city itsolf, nsing tho
railway, as a developmental and decentralizing
forco,

110. 7o Senator Keating.—It would Lo impos-
sible to Iny down any general principle, but T think
some advantago is to bo gained in the develop-
mené of a virgin city by laying down a particular
schomo fixing the terminai points of its rajlway
svstem, provided that the authority responsible
for the location of theso terminal stations is also
in possession of the power of saying thai cor-
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tain lands shall not bo huilt upon, and that
cortain other land shall Lo built upon. _ With
an oll-embracing power of this character, I think
it would bo possible to materially influence the
dovelopment of & city by fixing the railway sia-
tion at ono point, the civic contre at another
point, tho shopping centre at anather point, and
g0 on. It would ko possible to go a long way
towards ing the most ndvantag dovefop
mont of a now city by prescribing the routes and
features of tho railway system, though I do not
3y such o schomo would Lo absolutely success-

UL T Sewator Lynch. -1 would have neithor
railway sior station within a milo of the contre of
the town.  As to whether my objection would
n{vply so sirongly in the case of Canberra ns in
tho caso of an established city, I would not caro
to say, though I cannot admit that the city is
only likely to have a population of 50,000 within
tho noxt fifty years ~ The experienco of towne
gonerally is that they frequently grow ab 5 very
rapid rato from causes which it is impossiblo to
porcoivo, and, therefore, in planning the town of
Canberra I should most certainly keop in view
the prospect of tho town possessing a much larger
population than £0,000. My main objection to
tho presenco of railways claso to the centro of the
town is that thay crento congestion, and affect
fand \'n'lucn, though if it wero certain that tho
population of Canberra would be no more than
50,000 it would o possible to solect o sito for the
central railway slation at a spob whero theso
difficullies wero least likely to oceur, I prefer a
depressed_city railway to an overhead railway,
Stations helow tho surfaco aro common in many
parla of the world, but a sunken station, to my
mind, requires to bo planned just ns definitely as
an overhead station, Tho most inconvenient form
of station {s that nt which the platforms and rail-
ways aro on tho same level,  If tho station js
below the surface it is possiblo to get to the differ-
ont platforms without inconvenienco, and goods
can be handled just as conveniently at such n sta-
tion ns at an ovorhead station, I most certainly
would not pormit Tevel crossings in a city,

12. To Mr. Gregory.—Tho sottloment of all
theso questions does vory largely dopond upon tho
topography of tho conntry,

113, 7o Mr. Laird Smith.~In modern town-
planning it is an advantago to confino tho com-
mercinl contro to one placo, the edncational
contre to another placo, and so on, Classifieation
of that sort is always an advantage, and should
bo applied to oxisting cities whoraver possiblo,

(Zaken at Sydney.)
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Dresens:
Mr, Rurey, Chairman;
Senator Keating, Mr. Finlayson,
Senntor Lynch, ! Mr. Gregtz;‘: ’
Seuntor Story, Mr, Sampson,
Mr. Fenton, Mr. Laird Smith.

Jahn Kirkpatrick, Architeet, Sydney, sworn and
oxamined,

1. Ta the Chairman.~T havo been engaged
as an architect in Svdney for the last thirty-five
years,  Amongst the warks for which I have
been responsible are the Sydnoy Ilospital, the
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HMutus! Lifo of New York Aseuranco Company’s
bu“dinﬁl, Bydney; Bir Willlam Cooper’s mansion
at Woollahra Point; Mr, Walter Xall's houso at
Pott's Point, and & large number of warchouses
and factoriow of all kinds, I am tho architect
for the Commonwoaltli Bank now being erected in
Post, Offico Square, Sydnoy. I was also 8 mom.
ber of the j iblo for the selocti
of tho plan for the Federal City. Thero were
threo bors of this solecti itteo, and
Mr, Griffin’s design commended itself to Mr,
Bmith and mysolf ‘as being moro in tho way of
what was required, generally, though we did not
rogard tho plan us altogother satisfactory in re.
gard to all its details, It n;rpcnrcd to mo to by
the wark of a young man, rather than of ono who
was oxperienced in sll tho technique of the work
of town-planning. dfany dotails wero capablo
of improvoment, uotably in rogard to tho railway
and water systoms,  But tho Government did not
advertiso for designs showing all theso dotails,
They merely advortised for a general schemo of
dosign, and from the point of that general
scheme, wo thought tho plan sent in by BMr.
Griffin was the best, Wo had to overlook a great
many littlo essontial points with which wo found
fault, though in the other designs many technical
inte wero not doalt with so well as they were
y Mr, Griffin,

In my opinion, tho railway treatment as shown
in tho original design is bad.” The railway should
bo brought down from o northorly diroction more
or less on the lines laid down in the departmental
and Mr, Griffin's amonded plans, besring to the
onst, and then returning back botween tho circu.
lor basin and the segmental basin with the zail.
way station within holf a mile of the site of Par.
lismont Mouso, then proceeding duo south and
east to, link up with tho Queanboyan railway.
Ultimatoly Canberra will becomo o very large
city, and T think it is desirable that, even at the
present time, somo provision should be mado for
a roilwsy to Jervis Bay. Tho Committes should
also considor whether it would not be desirable to
have a railway from Yass 08 well as from Queans
beyan, entering tho city from tho west, so that
ultimately tho city may bo served by a railway
from Jervie Bay entering from tho oast, another
from the west in addition te that projected from
tho north, and a further roflway south.cast from
Queanboyan, all linking up with tho railway that,
I think, will ultimatoly bo constructed from Mel-
bourno running via Kosciusko and the Gippsland
Lokes. I would auggest that the railway should
bo brought nearer to the city than is shown on
tho design, A defect in. noarly all tho largo
cities of tho world is that the railway is too far
away from the centro, This is oxplained by tho
fact ¢hat the city was built beforo-railways wors
invented, and groat expenso and trouble would
now be involved in catrying the railways to the
hoart of the city, In Now York, howover, whero
they do things in & big way, onormous sums of
money havo been spent in order o bring the rail.
ways underground to the contre of tho city, and
enormous palaces have been built over the torminal
pointa. would not construct an elovated rail
way, I would comsiruct a tunnel or s cuttin
deop enough for roads to pasa over, and I wouls
mako that cutting sufficiently wide to take four
tracks. I would also give the banks a slopo of
20 feot or 30 feat, filling thom in with rocks and
forns,  Parallel to tho railway on the upper
lovel T would construct a boulevard on each side
100 feet to 160 feet wido. This could bo treated
Iike the St. Kilda-rond, and would be svailable

for futuro railway extension, in case it hecame
necessary to widon the track. 1 would lavo no
lovel crosamngs. I have not had time to go thor-
oughly into details, but I have heen fnto this
quéstion boforo, and I betiove thnt 5 culting such
as I suggest could bo made. A railway abovo
the lovel of the houses is a disfiguroment. Tho
hugo railway ombankients tend to throw (he
whole town out of proportion. Tho alevated rail-
ways in New York throw all the huildings out of
Emportion, thoy aro subject to ol tho winds that
low, and roquire tromendous supports.  Thero-
fore, I think that in the lonF run the cutting
would ho cheapor than the overliead rafllway. Tn
thin respect I do not think any notico neod ho
takon, of the absanco of view. ~ Passengors os 8
rule do not go into railway trains just to look
through the carringo windows. I nm strongly of
tho opinion that the main entranco lino should
terminate at the centre of the city. Now is tho
opportunity for putting tho railway station in the
lmition it ought to occupy  Ono hundred years
honca tho designers of the city will be laughed at
if they put the railwny away from the centro
Then tho question ariscs as to whero the city is
going to grow.  No ono can rogulate tho growth
of ncity.  Rules and regulations regarding devo:
lopment may ho Inid down only to ho disregarded,
but it is most likely that tho city will grow in the
direction that is most convenient  In any caso,
however, it scems to me to be a sine qua non
that tho railway should pass belween tho eircular
basin and tho segmental busin to s paint upon
which tho power houso is marked in the eity de
sign, somewhat south west of tho central hasin

116, To Senator Keating —The railway in tho
second prizo design is botter placed than in any
of tho other designs  The threo Cammissionors
wero all of that opinion  In that design the
track proposed is very similar to that shown in
tho official plan, which met with the approval of
Mr Grifin Tho railway in tho original design
is too far awny T donot think an amended
railway plan would interfero moro than slightly
with Mr_Griffin’s dosign  When T suggested to
Me, Griffin that this alteration should bo made his
reply was that it wonld spoil his avenus, but it
canniot be said that the eonstruetion of an undor.
round railway has spoiled Drince's-strect, Edin-
Eurgh, ono of tho most Jovely streela in tho worlds
yet a sunkon rajlway runa directly underncath
that street.  Another good featuro about the
second prizo design was thab the manufacturing
contre, which might yield fumes, was taken away
to tho south-west cornor of the city.  This manu-
facturing contre might bo connected up with the
Yass lino, and subsoquently this branch lino
might bo oxtended to becomo o circular railway
round tho city,

118, To Senator Story,—If the manufacturing
centro wero placed up north, as suggested by Mr
Griffin, the natura] consequence would ho a very
dirty entrance to tho city., If that area is sob
apart for manufactures, galvanized iron sheds and
other sheds will bo erected.  Such buildings are
always very umsightly, and always dirty. It
would bo the biggest mistake in tho world to put
tho factories thore. Tho manufacturing arvea
should certainly be cither on tho south-west or
south-east,

117, To Mr. Finlayson.—Ono of tho objections
to the routo of tho line as shown in the sketch
plan is that it enters into hilly country straight
away, and onormous tunnels and big  cuttings
would bo necessary.  Such a railway would vir.
tually have to cut its way through tho hills. The

')



20

wnodorn teadency Is to kesp steam railways as
{ar out of tho city &s poasiblo, using eloctrio trac-
tion in place of alvam within the city avea, That
could bo done 1 the caso of Canberra, the clectrio
railway commencing somo distanco north, At
tho same tuwe 1 should not remove the railway
from the contre of the cty for the sake of any
dissgreeabloness that might ho caused by steam or
smoke  Half o mils is too far to romove a raile
way from the city centro.  To a certain extent
the modern tendancy ja for tho porson who has
to travel o quartor of a mmlo or half a mnile to &
railway wtation (o take a taxi, and in that resgact
there is vory littlo differenco belwoen n distance
of Lalf a milo snd & distanco of two miles, but
it soust be borne in mind that railways aro not
built for Lho exclusivo sorvico of tho tourist, They
are bt for the sorvico of the general public,
and for every ono porson who drives up to tho
railway station in o cab or taxi 10,000 pooplo
walk * The 10,000 aro tho people for whom the
railways aro built, and whero convoniont should
be considered  No guaranteo can be given that
8 business centro of a city will bo where 3t 1
planned,  Forty or fifty years ago an attompt
waa mado in Vienna to popularise the south side
of the Danube, whero onormous suns of money

out. It would bo & vory oasy msiter to sub.
stitute electrianty for sloam on the raflway built
within balf-a-mily of Parlinmont Ifouss onco the
rallway was built, I would support the con.
atruction of & circular raflway within the city,
though I would not go on with that work at
onco, I do not think it matlors very much which
portion of tho city fu first dovelopsd, so long as
the main outhue of the design is adhered to.
Thoe rallway I have suggestod running Lelweon
the two lakes, and terminating within half-a-mile
of DParlizment IHouse, can bo constructed without
any esrious effect upon the design submitted by
Mr. Griffin, At tho same timo I think it would
Do foolish to select any particulnr spot and say,
**This shall bo the clvic centre,” just now. Any
civie centro will be of jnsignificant Importance for
the next fifty years. It would be a convenience
to tho actual building of Parlinment Houso if
the raflway were brought to within half-a-milo
rather than that it should remafn 2 miles nwn{.
1 do not think that o depressed railway would
cause any disfigurement to the city, and 1 do not
think that it would in any way affect tho plan.
Rathoer do I think it would ho an improvement.
Tho teudency in all modern cities is to havo
lunklen }ailwnyl with gardens and boulevards

wore spent in the building of I and
beautifu} streets, with tho idea that population
and popularity would follow. Instend of that
the wholo population, for somo renson or other,
moved nway in quite the opposito direction, and
Iand thero can now be bought for n mere song.
Some years ago an attempt was mado to popular-
iso & part of North Sydney, when a vory expen-
sive suspension Lridgo was erected over one of the
apms of Middle Iarbor It was quile unsuccesa-
ful, and over hl, o million of money was thrown
away, It would bo better if the railway wero
constructed so that it would run through the in-
dustrial centre, or at least so that branch lines
could bo conveniently built to join on to the main
lino  If successful tho factories will probably
require branch lines of their own.  Tn addition
to the Ynts Junction railway, I suggest that an-
other railway should enter tho city from tho west
joining with' the lino from Queanboyan. As to
tho position of the principal passenger station, it
should be horne in mind that this city is being
built for a particular purposo. Tt is to bo tho
capital <ity of Australia, and thereforo it is very
desirable that no cognizance should bo taken of
tho commercial nspect in fixing the sito of tho
reilway station  The position of the railway ata-
tion shonld ho where tho most Important part of
the city lies, and the most impartant part of this
city wilt ho in the vicinity of Parliament ITonso,
tho Gaovernar General’s residenco, and the official
buildings.  That ia why T lay particular stress
on having the railway station placed at the spot
T havo indicated, about half-n-mile from Tarlia-
ment ITouso. T do not think there can he very
sorious objections to a steam railway travelling to
within half-a-mile of a city centro, if the railway
is underground.  If it wero an overhead railway
T admit it would bo better 10 miles away. My
recommendation regarding the detour lines run-
ning hetween tho lakes to the south-cast wonld be
depondent upon a sunken track being possible
118. To Mr, Featon—The Commissioners ax-
perionced considerable diffieulty in adjudicating
upon tho varions designs submitted. In somo of
tho rojected designs tho railway schemo was
suporior to that in the adopted design, though
this wna superior to the rest in ils general lay-

119, To Mr, Liwrd Smith.—In recommending
tho construction of a railway, considoration
should certainly bo paid to the unity of tho city,
as it was in tho mind of the designer, and I
think Mr. Griffin’s design ean bo well preserved
by the construction of a raflway as I havo sug-
gested.  Tho railway bebweon the two basing will
tmprovo Mr. Griflin's plan,

120. To Mr. Sampton.—If I wero given solo
control, with full riglts over the disposal of all
land, and rights to imposo building condittons, T
do not, think it would bo possible ?or mo to con-
trol tho development, of the city, I havo seon
a city turned right round because attempls hiave
Leon made o regulate its growth, If covenants
are fnserted in land transactions peoplo will, as
a rulo, make any excuss to get awny from them,
I know that land at Canberra will bo leased, and
not gold, bLut the same argument applies. If
on? ono man wore to dircet all the leascholds,
and for all timo, it might bo poasible to control
the city development, ﬁnt whero there aro 500
men, enck holding o different opinion, tho posi-
tion js dilforent, T think it is utterly impossible
for any Government, no mattor how powerful it
may bo, or how long it has beon in power, to
regulate peoplo to the extent of saying where they
shall go or where they shall not go, ~ The history
of city development showa that, genorally spenk-
ing, ono or two men have.led tho reat in the
matter of commercinl settloment,  The parlin-
mentary centro ab the new city will bo jts ono
main feature, and aurrounding that will ulti-
mafely develop the civic contro, in spito of, any-
thing” that may bo dono to catablish it in any
other part of the city,  The civie centre shown
in tho north is no contro at all. It scems to
have bean put there simply hecause thero iy a
amall hill from which a long avenuo has been
constructed to the other side of the town. It
may bo nice to build a town hall there, bup that
will not ho the centre of the eity, Tho contre
of the city will bo where the population is. The
suggested centro in the north is a faddy, ram-
shacklo contro.  Tho actual and renl civie centro
will nover be in tho north unless I'arliamont
Touso is moved thero, Tf the commorcial and
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civio centres woro established in the south it
would bo neccesary to adhiero to some eort of
dosign.

121. Po Senator Keating, — T think thoe ten
doncy Is to placo the railway station ss near the
contro of the city ns pomilio, I lave nlroady
roferred to what lias been dono in Now York.
Dresden inay bo quoted as another examplo of
this, and in” Berlin tho raflways aro moro or Toss
fn thoe contre.  There aro severa) roasons why, in
older towns, the rilway stations have not bheon
built at tho contre.  Contineatal citfes aro for
tho most part ol and historicnl cities, and thero
in o desiro not to disturb the churches and other
historieal Luildings an which are
regarded as ircemovable lamd  marks, and for
which a good deal of revoronce is felt.  As theso
land marks cannot e removed tho modorn rafl-
way sation hins been taken further out, Had
the Innd marks not leen there, the railway sta-
tions would, T think, most certainly have heen
takon into the contro of tho cities. ~ Conditions
like thin cannot possibly apply to a now city, and
tho city railway ought to bo brought into the
middlo of the eity,

123, To Mr. Gregory~T agroc that thers
should be no level crossings, but. that tho railwa
shionld*pase cither alove or helow the street Tovel,
In tho route that I have recommended I do not
think that level cromings would bo necessary. I
think o good den] of inconvenionce is nowadays
caused by the noiso of city tramways. A city
underground railway makes much less noise than
a tramway system.” Tramways outsido tho city
would e n valuable ndjunct to tho city railway
servicse. T would placo tho goods sheds and mar.
shalling yards outside the city. My opinion is
that the factory area will develop to the west
whatever may happen, and I would carry the
raflway thero, o na to bring it in touch with the
factory district. T am nware that the provail-
ing winds como from the west, hut that would
not alter my opinion an to tho location of tho
factories, My oxperience of the wind is that its
dircction iy mors weat to north than direct wost
on necount of the prosence of Black Mountain,
which affecta tho curronta,

123, To Senator Story.—A railway s sug-
gosted by mo could bo brought inta tho eity with.
out matorinlly affecting Mr. Griffin's design.
Rathor do I think the design would be improved,
but T think such a lino could ho incorporated in
his design if Mr, Oriffin looked at tho situntion
in n rensonablo manner, T think a depressed
steam railway in less abjectionablo than an clec.
tric railway on tho surface. I wonld sconer have
an underground raflway than a lovel tramway.
Mombers journsying to Canberra from Molbourne
wonld onter vis Yams, which would probably be
tho main passengor entranco,  Some littlo sur
voying difficulty oxists, but it could ho got over
by tunnels. It would bo objectionable to havo
the main entrance through tho industrinl part of
tho town.  Tho iden of ‘' an initia] ity wae
suggested by myself, and I think that tho ten.
donoy of settlemont will bo in thab direction, no
mattor what attempts aro made to force it on
the other side of the river. On tho opposite
bank of tho basin will bo tho residentinl centrs,
Ultimatelv the Gavernor-Goneral’s Houso will be

thero, and T think it i inevitablo that tho com- '

mereinl contro will form jtself noar the ‘ initial

city.”  In tho avent of tho Commonwealth Go-

vornmont deciding to build a factory capablo of

supnorting a population of 5,000 pooplo 4 miles

north of Parliament Mouse, that might have some
d to draw population from tho noight

hood of Parlinment Ifouso, but the tendency
would not be great, and only n very fow peoplo
would bo affected by it.  On the cther hand the
orection of such o factory might result in tho
establishment of two isolated setlloments I
would not like to sry that, asauming tho first set-
tlemont takes place in the castorn part of tho
city 100 yoars henoo, whon tio city hias o popula-
tiont of, sy, 160,000 peoplo, tho civic centre will
or will not gravitate (o tho point shown on Mr
Griflin’s design  Judging by the facta of history
I do not think it is safs to make any nssumption
an to what is likely to oceur in tho future ~ At
tho samo time it s worth romembering that in
medizzyal times tho chureh or the cathedral was
tho civie contro  Markela grow up in the samo
vieinity, and when the city pgrew larger and
Inrger it generally happoned that the civic centro
romained whero it was arigiunli( firod T think
that Mr. Griflin's design could be substantially
adhered to, and ultimately earried out oven with
tho city civie centre wonth of tle Molonglo. I
havo argued tho peint with Mr Grifiin, who,
h'nwovor, declined to break away from his do-
sign,

(Taken at Canberra,)
THURSDAY, 16w SEPTEMBER, 1015,
Present:

Mr. Rirry, Chairmen;

Senator Kenting, Mr. Finlayron,
Senator Lynch, Mr. Gregory,
Senator Story, Mr, Snmpion.

Mr. Fonton,

Norris Garrett Boll, E{rzgineor—iu-(’hiof and Aects
ing ey It Rl
sworn and examined,

124. To the Chairman.—Having scen tho pro-
posed routes for the railways, I will supply the
Committen with an estimafe of the cost on the
route proposed by Mr. Griffin, tho enst of the
tunnol, tho cost of the routo propnsed by Mr.
Hobler, the cost of the dopartmental davintion
(thero swould not bo mueh difference hetwoon theso
two), beginning at the Queanboyan line and
finishing at the contro of the avenue running from
tho eivie contre; on ostimate of devintions joining
at differont points near the ehureh; an cdtimato of
tho cost of different wnys of crassing botween the
cirenlar basin and the enstern lake, and an estic
mato of n variation of Mr Tfobler's route, skirt-
ing the lnkes and joining the main line near the
civio eentro. T will supply, also, an_cstimate of
the route praposed by myself, and of Mr Grifin's
suggestion of n line to junetinn below the ehurch,
#o 08 not to interfere with the main avenuo run-
ning from the civie contre to the proposed hotel.
T will also indicate definite sites for the railway
stations,

Yy

(Taken at Canberra.)
FRIDAY, 17ru SEPTEMBER, 1915,
Pregont:

Mr. Rutv, Chairman;

Benntor Xoating, Mr., Finlnyson,
Sonator Lynch, Mr. Gregory,
Senator Story, Mr. Sampson,

Mr, Fenfon,

Walter Burley Qriffin, Federal Capital Dircotor
of DTesign and Construction, recalled, and
further examined.

185, To the Chairman.~—Xr, Hoblor's proposi-
tion to bring the railwny near Parlinment Houeo



would decidedly nffect iy plan, and revolutionizo

my schemo of distribution, It would not affect

only tho one portion, although that is one of tho

Fluml I do not wunt railways brought into, X

had designed it for a high-cl idential region,

sur ling the public” buildi and for any-
thing exeopt rapid transit 1 would not caro for's
railwny sorvice, or tho genoral accompaniments of

a railway, I supposo some of my lay-out could

bo re-arranged if it wero decided that the railway
must come near Parlinment House, but I eannot
say that I have been able to find a satiefactory
way. A railway cutting across tho plan in any of
the ways suggested would go_ through a region
which I hnd planned for o minimum of circuls-
tion, and for purcly residentinl streots, with social,

and not business, activities dominant. To put a
distribution contre in the middle of that would bo
to turn the thing insido out.  Practically tho same
objections apply to the departmental deviation as
to Ar, Hobler's When discussing the matter
with the Board in 1013, I indiceted a line which
would correspond to my cireulation lines, taking
it right up to Parlinment ITouso; but I have mado
up my mind to provide for rapid tronsit overy-
where throughout the eity by sub-surface trams.
I thought that circulation routoe would bo praetic--
able, but I have jmproved on it since. The city
plan is based on radial linca, with wido thorough-
fares for all intercommunication, and I want all
my circulation to conform ns far ns possible to
theso circulation lines. The otler streots aro resi-
dential or distribution streets,

120, 7' Senalor Kealing.~I would adopt tho
circulation Jine suggested by mo proviously as &
Inst resort as n rapid transit Jine, It is only
suitable for passengor sorvice, I do not want a
railway lino with sidings and goods service in that
soction of tho city. Tho nearest point of MMr.
obler’s route to Parlinment House is about 800
feet, T do not suppose that Parlinment Iouso,
Meclbourne, is moro than a quarter of & mile from
the Jolimont Ynrds, through which hundreds of
trains run por day. The proposed station would
bo slightly nonrer to Parliament Houso than that,
but my objection to a railway in the city is not on
account of noise from sunken passenger sorvico,

127, T'o Mr, Sampson.—To run o railway lino
on the dovintion snggested would not take the
placo of the main railivay suggested by mo be-
tweon the Inkes. My suggestion was merely s &
supplemontal lino for rapid transit. It s prac.
ticablo to bring tho railwny ss near the water as
suggestcd_ to mo on tho north-cast side of tho eir-
cular basin. My objection is that it would remova
l!\o railway station from the centre of distribut-
tion, whero I would profer to have it. If is
physically possible to bring the lino closer to
tho water, and put the station closor and still
preserve separato _grade, but I would have to
consider whethier I would recommend that or not,
T enn givo tho Committeo an estimato of the cost
of running the railway ovor the embankment at
a lower level, but in making the embankment I
propose to uso tho material exeavated n little fur-
ther on. I am nwaiting the result of threo boros
to aseertain the naturc of tho country through
which tho tunnel is to run,

128, T'o_Mr. Finlayson—TFor tho sako of ap-
pearance, I would much prefer a one-lovel bridge
between tho segmental and cireular basine. If tho
railway is tnken neross nt n difforent lovel from
the road, it will have to bo taken cither under or
over the rond where it turns, T would prefer to
havo & cloar spaco of 20 feet above the wator in
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tho middle of the arches. A twoovel bridge
would bo n greater obstruction to tho oye than &
single bridge. .

120, Lo Senalor Slory—A railway handlos
froight; that is o practical distinction botweon a
railway and n tramway. Thoro is no moro ob-
jection to an clectrio rapid transit railway than to
an electrio tramway, The important point is tho
period when we may expect to have a tramway or
rapid transit system in tho city itself. Iknow of s
number of cities of about 10,000 population whero
tramway systems are in profitablo oporation, In
Monrog, Louisiana, the municipality put in an
eleetric lrmnwnf' system with o 93d. fare, and
paid for tho wholo thing in soven years, and that in
avory spread-out arca, with a population of 5,000
whites and 5,000 blacks, It is the question in our
new city whether it is cheaper to put tho railway
all through it or make the intornal communijcation
of the city a separate mattor. Likely, in the vory
first stage, motor transit would bo more available
and cheaper, but clectric tramways aro profitable
in o numbor of New Zealand cities of 10,000 popu-
Intion. It is the spreading out of tho population
that makes tramways profitable, as well as desir-
able for tk 4k of the city.

Perey Thomas Qwen, Dircetor-General of Worke,
Department of Home Affairs, recalled, and fur-
ther examined.

130, T'o the Chairman,—If, as Mr, Griffin aays,
thoro is to be no business on tho south side, why
did he Yroposu a quick transit line on that eide
of tho plan given to Mr, Kelly? Wo are not pro-

osing to mako this town a Washington, ospecially
in its initial stages. As to tho doublo bridgo or
track, the Board arranged for two bridges, ono
carrying the railway and the other the road, on
the samo level, and an overhead erossing over the
avenuo running from the civie contro to the hotel,
One thing dono by the Board was to got a direct
approach from tho railway station to Parliamont
House, with a rensonable distanco botweon tho
two. In a quiet region like this, smallor noises
would appear much louder, whoreas in n big city
ono would not notico at Parlinment Houso tho
noiso of tho Jolimont Yards, Tho Board's pro-
posal, bringing tho railway in close to tho town,
with a park between thoe station and the ornma-
montal water, is tho best solution of tho problom,
Wo had ne ion to have closo settl bo-
tween tho station end the water. I strove for
days with Mr, Grifin to accomplish somothing
which would meet alf views, but wo had to give it
up.  We snw Mr, Kolly with him, wo wore dis-
missed, and, to the best of my knowledge, the plan
Mr, Griffin had prepared was approved, and he
was told to work it out in detail. I have never
seon tho Minister's approval of it by minute. If
Mr. Griffin proposes to got cnough spoil from his
oxeavation to mnke the ombankment, his excava-
tion will vastly excced what is necessary to got the
railway through, Tho general idea of our route
was to appronch the town through park and open
country, and past tho large Governmont institu-
tions, 5o that visitors would seo the town from the
sido windows ns they nenred it, This advantage
ia not offored by having the railway in a cutting.

131. To Mr.'Grcgory.—Tho noarest point of the
departmental Tino to Vornon is 8,200 feot.

132, To Mr. Sampson.~DBefora I agroed that
that would bo impractieable, I would like to know
what the business centro proposed at Vornon was
going to bo,
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133, To Senalor Blory—~Tn the conditions
isuod to competitors it was stated that probably
munitions wonld lie made at Canberra.

134, To Senator Iynch-~1 would earry the
railwny normally at the ground leve], but take
advaniage of certain hills or ridges to givo cross.
ings for ronds over the lina at infervals, I would
not have Jovel crossing in_tho atreets, Tho rail-
way stations proposed Ly Mr. Griffin aro too far
awny from Parlinment Tlouse. The deparimental
routo in better. I think Mr, Griffin took his de-
viation oven nearcr Parliament IHouso than wo
originally proposed. Our neareat point to Par-
Jiament Iouso was 2,800 fect. If the station is
not close to Parliament ITouso, after o genoration
overy member will wonder why it woy not dono.
At Delbi they are trying to get the etation closo
o Parlinment. This town will bo sonth of the
river for the next twenty years,

(Taken at Sydney.)
MONDAY, 27rn SEPTEMBER, 1015.
Present:

Mr. Ruey, Chairmang
Senator Keating, Mr, Finlayson,
Senator Lynch, Mr, Gregory,

3 Mr, Sampson,

Senator Story, 3
Ar. Fonton, Mr. Lnird Smith,

John Sulman, FRIDB.A., Consulting Architect,
and President of tho Town Planning Associa-
tion of Naw South Wales, sworn and examined,

135, Lo the Chairman—The rnilway should
skirt the eity, and not go through it, as & general
rulo; but the Federal Capital requires speciol rail-
way communieation. Parlimmont often hns to sit
lato, and somo specinl provision should Lo made
to enablo members and officors to eatch the train
on Friduy evenings, A loop-line would mect this
difficulty, leaving tho mnin line to skirt the city.
This might involve a little extrn expenso, but I
think it would be justificd. If I were a mombor
of Parlinment I should considor 2 miles too far.
I favour the construction of the departmental de-
vintion. I would bar clevated railways, hecause
T know what a nnisanes they are in Now York.
A railway on the level enuses groat difficulty about
crossings, On the whole, n depressed lino is bot-
ter, That is the tendency of modern railway con-
struction, whero it is considered ns portion of city
planning. A depressed railway wonld interfore
with the lny-out of the city less than an clovatéd
line or level line.

136, 7’0 Mr, Laird Smith,—If tho departmenta]
line gace nbovo the surfuco I am strongly against
it, and would prefer Mr, Griffin’s routo.

137, Te Mr, Finlayson~~TPerhaps the state-
ment I mnde esrlior regarding the desirableness
of taking tho railway line near Parliament Xousoe
was coloured hy my ideas of soveral years ago,
when I felt ratbor strongly that the legislators
should have ns quick access to the railway as pos-
siblo, The development of olectric and motor
tranait has modified thut view, and if members of
Parlinmont are satisfied to put up with a mile
and & half of electric tram or motor ear travolling,
I should say do not take the lino into the city,
oxeept a8 a temporary lino, just to bring in build-
ing materinl.  Sydnoy Parlinment ITouso is about
a milo from Redfern railway station, and T have
heard no complaints about the distanco. My

for members to be taken from there and coupled
on to the train; It [ am |nn-{mrml now to madify
that idea, although T still think ¢ §a a good one.
That ear might bo run by eleelricity over the loor—
Jine, and then attached to the truin Brondly
and geperally, 1o nvoid naise and dist and confliet
with 1l aesthetic prineiples of n beautiful city,
it would Lo wise to keep steam traction outaide the
city, except in the commercinl eentre

138, o Mr. Sampson,~A visible railway run-
ning into the sounthern part of tha city would bo
a disfignrement, and even n depressed railway
wonld lie, to a certain exient, detrimental.  On
Lrod, general principles, Mr. Griffin's tine is tho

o,

130, To Senalor Story.—It is quite possiblo
that by the time Parlinment House is established
at Canlerrn members may get thero by acroplane.
Prolully the tendency wauld be for tho first ro-
sidences and husinessen to ho catnblishod somo-
where in the neighbourhaod of Parliament Houso
and the administrative offices, where, in the build-
jug of the city, hundreds of workmen would bo
cmployed. Tt that tendeney would have to bo
controlled, Tt would ho Letter to provide tem-
porary, rather than permanent, accommodation
for the workmen. 'To mako a city worthy of
Angtralin, yon must keep in view what it will bo-
como in a hundred years or more.  Even if tho
workmen are there for ns long ns soven years, I
wonll still provide temporary sccommodation for
thew. Tt would be a futal mistako to make a
workmew’s dwelling quarter_elose around the
Parlinmentary Buildings. T would meet the
shopping needs of tho workmen with temporary
arrangements, which could bo done awny with
when the great need for the presence of the largo
number of builders had passed. T agree with Mr,
Griftin's suggestion that there should bo an initial
city of n temporary character situnted south of
the Molonglo, and in the neighbourheod of Par-
liament Tlonse. If manufnclures ave afterwards
doveloped, the workmen's quarters will naturally
aurronnd them, Tt wonld be a pity to put any
foetory to the south-cnst, beenuse the sonthern
portion i8 the picturesquo eide, and does not lend
itself to manufaeturing netivities, For manufac-
turing fairly level spots nro necessary, but the
sonth-enst i hilly. The placing of tho Small
Arms Fuetory 4 miles to tho north, might, to s
certain extent, tend to ereato an isolated town, but
T lave sufficiont faith in this country to belicve
that in the futuro that will nnt bo too far to keep
tho faetorics out of the city, When I eamo hero
380 years ngo, Sydnoy had r population of about
a quarter of n million. Tt has almost trebled it
self in that time. I do not say that Canberra
will grow na fast, beenuse it has not the same com-
mereial possibilities, but T heliove that n century
or two hience it will ho one of tho big cities of tho
world, and in building a city wo must look for-
ward at lenst a contury, I do not know that the
building workmon will anffer much inconvenience
if they are eatored for tomporarily. Whon per-

manent works are ecstablished, provision to meet
tho requirements of their workmen in the way of
supplics will probably havo to be mado locally.
The manufacturing eentre will become 5 subordi-
nato centro, with its own loeal trade and conveni-
ences. Temporary accommodation would includo
temporary sfxops and temporary places of amuse-
ment. As near as possible within reason, all con-

originnl idea, as expressed in my p lot, was
to have a ling running in from the main railway
towards Parlinment House, with a car waiting

should be provided temporarily for the
building workers. Tt would not le within renson
1o mako thom shop n milo and & half away on the
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othor sido of tho Iakes. T would suggest & oo-

operative storo  ‘I'hat is a matter which tho Com.

missionors of the city could consider. I do not

approve of the present sito for the brickworks.

‘Thoy are just on that side of the city from which

tho provailing winds blow. bl should mongtly 70+
d ish them clsewhero,

you to
is ot all possiblo, I nm sorry to hear that thoy
oro niready cstoblislhied there, beeauso thoy will be
a nuisance.  Development of tho city will natu.
rally take pluco at firat more on tho south side, but
to confine it to that sido would bo a snistake, If
peof)!c aro allowed to do just as thoy plense, thoy
will prolmblt; congregate around the works that
are in hand, but if that is allowed it should be only
temporarily, beeause it would spoil the future de
vclorlmcut of a fino city. If tho distance from tho
south-west residential suburb to the proposed busi-
nees centre on the north is too great it might bo
necossary to meke a small subordinate business
centre in tho south-cnst. DBut tho main businen
centre should bo on the north, at the civie centro,
“'llol‘l CnInblmrm is o city, ‘That matter could be
¥y

of advantages and defects. If you can Jo withe
out a rnilvm{ coming right into the chiv):)nm'l give
access in other woys, 1 wonld say “ Do without
it"  But, if you want it, take ft thoro, but no
nearer then is absolutely necossary.

Francis Ernost Stowe, Architect and Engineor,
Honorary Treasurcr of Now Sou ales
Town Planuing Assoctation, sworn and ox-
amined.

146. T'o the Chairman.~If tho railway is for
passenger traffie, with a terminal station, you can
well aud conveniently keop it out of tho eity,
But if you are running a suburban sorvieo, it
would be an well to tako it through tho city. The
railway at Washington goos to tho central station,
practically in the henrt of the city. Tho pro-
sent system in Sydney is ideal, but Canborra s &
place of big distances. Tho Sydnoy central sta-
tion lands the traveller almost in tho heart of tho
city, and distribution b,v electric tram is avail-
?b o lrom' thng'sfnlm. The Eroblom at Canborra

the G whon al ing tho

If the railway station is

lend.

140. To Mr. Gregory—1 presumo the_resi-
dences of mombers will bo near Parliament Hous,
so that the mattor of conveyanco by motor car
world not be a grent point. Lovel crossings in
the city should Lo avoided. A very careful ox-

ination o e top phy of the country
through which tho railway would run is necessary
before a decision on the rival routes cau bo givon.
The question of how the routes will affget Mr,
Qrifiin's genoral Iny-out also requires careful con.
sidoration. Tho grade must bo thought of. It
should not bo less than ono in eighty. 1f Mr,
Criffin says ho enn got o grade of ono in 200.that
will bo excellent.  If ho can got that without any
lovel crossings ho will give us a vory good lino,
Park resorvations all ronnd the city wonld be
valuable, but T am doubtful if wo could got s
reasonably ceonomic line running all round the
city.  ‘Thero is value in the suggoestion to make
provision for a railway in tho south-westorn cor-
ner for uso in 20 or 80 years' timo, In timo four
linos to allow for henvy traffic might bo needed.

141. To Mr. Fenton —My original opinion was
that it would bo dogirablo to havo a loop like Mr.
Iobler's, T am still balanci It

s
to be undorground, as proposed by Mr. Griffin, it
would bo better to bring it nearor tho Capito,
where tho contours would allow it also to
placed underground. If it is to bo an undoer
ground station, X would bring it nearcr Parlia-
ment TTowo and the administrative block. The
sunken tracking is the only one that is resthe-
tically correct, with roadways crossing overhead.
Chiengo, in respect of railways, is in a very un-
bappy position. I presume the marshalling yards
would be outside the city,

146. To Senalor Lynch.—Of tho threo railway
proposals, I would prefer the route going nearor
tha Oapitol, My objecticn to Mr, Griffin’s route
is that it is too far nway for n terminal station.
I presume the suburban traffic will bo by tram.
way. I would bring the railway in to nccommo-
dato tho residentinl quartor on tho south side of
the Inke, and to reach the hotel accommodation it
should como ns near the Oapito} ns convenient. It
would not sncrific the eastorn lako if you did not
tako the railway ncross on Mr, Griffin’s route.
You conld still hinye n enusoway on an embank-
mont, not 5o ptrongly built as would be requiroed to
carry a roilway, Tho main quoestion is that of

line to bring materinl during building oporntion"!
would bo a neccossity, Tt could nftorwards be
converted into an cloetrio tramway. Tho noiso
from tramr is conditioned by the hoight of the
buildings on ench side, Trams do not produce
the amount of noiso that a train does, yet in a city
lika Sydnoy thoy appear to produco more.

142, To Mr. Laird Smith.—The plan of the
city is s0 good that it would be n pity to do any-
thing that would intorfero with its genoral Iny-out.

143, To Senalor Lynch.—A pormnnent olovated
lino closo to Parliament Youso would disfigurn
tho city, T da not think it would do go very much
if it could be kopt bolow ground. But if wo could
do without it, eo much the better. The railway

I would not allow the question of
the erention of the eastorn lake to influonco me
in deeiding the railway route. I do not indorso

r, Sulman's view that tho railway should bo
kept outside the city, I am_nssuming that
Parlinmont House and tho Oapitol will bo tho
centro of tho oity, nnd that tho hotols will
bo in that locality. My idea is to study
tho convenieneo of poople coming to and
going from tho city, The business part on the
north sido will have to bo accommodated by some-
thing other than the railway. My idea of tho
peopla who wonld use the central station is that
thoy would bo travellers or “enrpot baggors”
Sogner or later electrie traction will bo adopted,
aa in Now York, to bring tho trains into the city.

lino mnst go to the north, to meet fi ing
nocessitios and conneot with the mnin line.

144, To Senalor Keating.—My original idea
was to bring a vmall spur line vory closo to Par-
linmont Houre, If it was to carry continuous
traffic T would keep it ot lonst a quartor of a mils
nway. That i3 about the distance of JTolimont
Yards from Parli Houso, Melb The

The only obj to a railway coming closo to
Parlinment House is the smoko from tho steam
locomotives, The tendency in Ameriea is to
bring the contral station near tho hoart of ths
city. In Sydnoy the intention is apparently to
mako other contral stations, Tho present Syduoy
system s ono of tho best I have seon. Thoro is no

Adelnido railway station is very closo to Parlin-
mont Iouse, Tho matler involves a balancing

] to placing the railway station 90 feot
below the natural surfaco, provided it is mot a
dend-ond station.
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147, To Senator Realing—~When we arrived
at Washington wo liad a long way to go to reach
tho botol, although tho central station s practic.
ally in the centro of the city. In asuming that
the hotels will be near tho govornmental centre, I

reaidontial hotels would bo near Parlinment
House, an members of Parliament would not want
10 taka hotel ncenmumndation at the civie eentro on
tho north sude. 1 would Joente the station as near
g possible t, and not as far away as poaiblo

ipato that tho el p of the
p'n;u of tho clty will bo seitled by tha clty autho-
tities,

148, 2’0 Senalor Story.—Aa tho main function
of the city f» governmenta), tho convenionco of
members and oflicors of Parliament should be
considered in designing tho routo of tho rilway
and the noni!ion of the station; and, in view of
the fuct that this is to bo n Capital city, tho official
quarter will be moro important than tho proposed
civic and businoss contre, It would bo undesir-
sblo to start the carly business places on tho north
of tho river, unless rapid and convenient tranait
was provided at onco.  Whether businass places
on tho southern side of the city will inter-
foro with tho ullimate dovelopmont of Mr.
Grifia’s plan or not will depend on the de-
greo of their pormanency. Xormation of the
ftroots will be o permanent underlaking. I am
not awaro that tho designer of Adelnide intended
that Wakefield-street should bo the main business
street, or that his infention wan not fulfilled; but,
whntever the intention, tho result of the lny-out of
Adelaide hos been very good. If Canberra is
allowed to dovelop as Adelaido has hcen, tho busi-
ness centre may Erow up in a difforent locality
from that intonded by the designer; but I presumo
the governing authority will not nllow this, That
matter ean bo controlled by Ordinance. I eannot
imagino business people tamoly agreoing to o
direction of tho authoritien to build on tho north
sido of tho river, whon nll the scitlomont was to
tho south, unlesa full and freo means of communi-
ention woro provided, Trunsit invariably doter-
mines tho loeation and sottlomont of businoss.
For a long time tho shops will bo moroly rotail.
Busii poople will inly want to catablish
their promises near the parli -y centro; and
theatros would naturally bo proposed in that
locality,

140, To Mr. Laird Smith.—Ono of the prin-
cipnl fontures of town planning is to construct
railways in such n way ng to compol business and
ather residonts to go where tho town planner Jikes,
and not whero they like; but this railway is not
to be o Joonl railway. Unlesa transit convonionces
nre proyided, you cannot compel pooplo to setilo
in particular locnlitios. If business peoplo are
allowed to locate themsolvoa wherever they choose,
town planning is not of much valuo. Tho through
railway line now undor discussion has nothing to
do with euburban transit. It should bo brought
in to suit what tho Governmont proposo to mnko
the rosidential locality of the city; Lut it should
not bo i d thoro in any oi

from, tho part of tlio eity, -

161, To Mr. Sumprent,—1 favour the doviation
rather than Mr. Griflin's route, becnuso it gives
tho_termiual station near the city centro instead
of in thy mnrket contre. T take it that the line
will lie 0 comparatively low traffie line, Goods traf-
fie can be diverted north enat of thoe lakes. Another
line could be enrried to the onat of the enstern
luke, past the Military Collegs, and join up with
the other line to the south of the enstern lake. I
voull advocate those two Juops, and not toke the
ruilnay acrums Leiween the castorn Inko and the
eircular basin. Tt would not be vory convenient
to have the station to the porth of the circular
basin, as propnm-nl by Mr. Griflin. Tt would bo
worth while to save n mile in getting from the
terminal station to the reeidential quarter. Thero
would probably be another station at the eivie
centre,

(Taken at Sydney.)
SATURDAY, 2xp OCTOBER, 1615,

DPresent:
Mr, Rigy, Chairmang
Senator Kenting, Mr Finluyson,
Senator Lynoh, Mr. Gregory,
Senntor Story, Mr Laird 8mith
Mr, Fenton,

Charles Robert Serivenor, Dircetor of Common-
wealth  Tands nnd  Surveys, aworn and ox-
amined,

152, To the Chairman,—Mr, Griffin, in his de.
wign, took the ruilway across on n high bank, and
immedintely plunged it into u dqu cutting with
a station underground, Throngh the city it was
proposod to keop tho railwny in u 12-ft. cut-
ting, with a 6-ft, bank nbove it. I disagreo
ontircly with that,  The nim of the Dopartmental
Board wns to Lring the railway as near the cit
a5 possible without interforing with traflie, enabl-
ing travellers to get o full siow of tho city ns the
approached it ‘To nchiove that we kept tho rail.
way on the surfaco lovel, vunning it through
spurs hare and thera to givo: erassing places for
ronds, and through two very short tunuels, or
deap, open enta,  On cither side of the rdlway, as
it appronched the town, we loft a wide reservation
for purks.  Wo didl not propuse an clevated rails
way, It erossed the river ut the 1,840-ft. level.
Thora would be required there & cortain amonnt
of bank, and the Jine then plunged into the hill,

163, o Mr. Fenton, 1 would have no lovel

Al
the shunting and marshalling should be dono out-
sido the city.

160, T'e Mr. Finlayson—~The now torminal
station nt Washington was completed when T was
there Inst yonr. The old one was removed, not for
resthetio reasons, but to got sufficient aren, The
Washington euthoritics are largely rooonstructinq
the eity to get hack to sometbing near the origina
plan. “The railway station thore is purely a tor-
minal station, Thore is a_differonco betweon s
terminal and a dend-ond. Redfern Station, Syd-
nay, 38 really both,  All tho etations in the Capital
should bo throngh stations, with no dead-onda.
Thare ehould be other stations on the line con-
veniont to various parts of tho city, I presuino the

gs in the vity.  They are an abomination.
Practieally the whole of the residential part of the
eity wonld be on one side of our railway. Onco
it crossed the river the line would keep closo to
it for a comdidernble disinnce. Al the space be-
tween the railway and the viver would be devoted
{o governmenta] purposes, such ns railway shunt-
iug yards, power-house, &c., aud wo mado amplo
provision for crossings and bridges without level
erossings.  Any loop ling Lrought near Parlin-
ment House could easily be convertod to electri-
city lator. T objoet to tho poesition of the railway
staion proposed by Mr. Grifin. Tt would be a
mile and a half away from Parlinmeut Houso.
Tho loop line could boe used temporarily to carr:

building matorinl. Before you could begin witl
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AMr. Grifin's design, to have any city at oll, you
would have to tho Jong cmbank boe

various ronulc pegeed and levalled. Tn the
imo the i § i

tween the cirenlar and eastern ’f'nkea for tho rail-
wy, beeause, if you nre to havo a city on tho other
:ult‘»t of tho river, you wmust get your railway
0 i,

(Taken at Melbourne.)
MONDAY, 16mc MAY, 1916,
Present

Mr. Ruxy, Chairman;
Senator Lynch, Mr. Finlayson,

Senator Story, Mr, Bampson,
Mr Fenton, Mr. Laird Smith,
Norris Garrett Bell, Engincor-in Chief and Acting
C C Ith Rail: recalled

and further examined.

164, Yo the Chavrmun—In my lettor to tho
Committes dated 4th February, 1916, I stated—
In reply to your letier of 24th ult. regard-
ing Canberra City Railway, snd with refer-
enco lo the oxtracts from iy evidenco beforo
tho Committee, | am dealing with theso in
the order in whicl: they appear in your list.
Routo proposed by “Mr. Griffin,~This is
shown on drawing 464, shieet No 1, tho lino
boing in binck and lottered * A."”  Tho cost
of the route is approximately £378,972, and
the length 6 miles 16 14 chains.  The cost
of tho tunnel on this routo is cstimated at
approximately £76,000,

Routes suggested for consideration by Mr.
Hobler.—Theso routes aro shown on drawing
No 404, sheet No. 2, with the corresponding
longitudinal sections on drawing No. 464,
shect No 24 The approximate cost of tho
route marked B is £386,668, and the length
6 miles 1 chain, whilst. tho alternative route
B1, which conneets with Mr Griffin’s route,
is estimated approximately at £397,761 for
5 miles 75.6 chains,

Cost of the Dopartmental deviation —By
this T understand the routes suggestod for
consideration by me. 'Thess routes aro shown
on drawing No. 464, shoet 3, with the corre.
sponding longitudinal sections on drawing
464, sheet No 3a  The route marked C is
estimated to cost £309,413, and the length
is b miles 22 chains, whilst the alternative
ronte C1, which deviates a little from C, is
eatimated to cost £289,709 ovor o length of
6 miles 17 chains.

With regard to proposed estimato of the cost
of different ways of crossing betweon the
circulnr basin and the eastern lake, it has been
shown, after examination, that practically the
only reasonable crossing is that shown on tho
route suggested for comsideration by Mr.
Hobler,

Definite sites for railway stations are in-
dicated on ench of tho routes. The question
of avoiding lovel crossings has been con-
sidered whon tho eoveral routes were being
graded, and it has been found possible to
avoid lovel crossings without interforing
materinlly with Mr, Griffin's design.

T attach also to this report a table showing
a comparison of estimates of the routes A,
Al, B, Bl, C, and Cl, and in conclusion T
would like to point out that nomo of tho
routes above mentioned have heon actually
surveyed, and are mercly offico locations
made from a contour plan of the city sito
Befors committing myself finally to & definito
selection of any route, it would bo neces-
sary to havo railway surveys made, and the

iven _on ihe
plans, soctions and estimatos is sufliciont to
onable the Committes to decido what amount
of further information they requiro, and ir
insure that all vital matlers affocting the
Jocation of tho railway in relation to the
design of the city may bo fully discumed
before incurring the expenso of surveyw.

‘Fho tunnel, as I havo already shown, is esti-
mated to cost, £76,000, and there will bo s cutting
n{)pro:u:h 25 foet deop at south end of it, so that
tho station site will bo 26 foct below the surfaco
lovel. It was proposed, I think, originally by Mr.
Griffin that we could avoid the tunne] by keeping
further down the hill, and that will still leave the
station in a fairly deop cuiting, approximately
nbout 20 feet Lolow tho level of the avenue. I
have the quantities taken out for the cuttings, and
I estimato tho total at 169,000 cubic yards, costing
about £30,000,

155. To Mr. Sammon.~If the spoil from tho
cuttings could bo used for the embankment over
the river thore would be a reduction in tho esti-
"i;.lm' but I am not sure that it would bo suit-
able,
166. To the Chairman.—It will bo possible to

avoid ko tunnel by taking tlo railway lino
further down the hill, but I think in thst caso
tho cost of cutting would be incroased, because
tho station would be in an open cut, which would
bring the cost of cuttings to about £36,000. As
compared, however, with tho schome with the
tunne! in it, this would represent a saving
of about £70,000, Of the several proposnls
I have referted to, I prefer the route
which will cut out tho tunnel, for it is not
advisablo over to have a tunmel in a rail-
way, handling suburban traffic. Mr. Griffin's
station sito is about north-cast of the circuler
basin, but it is not near the mnnhnlliixf yards,
which aro further away to the north. Mr,” Hob-
ler's route, matked ‘“B'’ on the plans, would
doviate from Mr, Griffin’s routo some distance
south of tho circular basin, would pnos betwoen
the segmental basin and the eastern circular basin,
then continning north, would run parallel to
My, Grifiin's plan for some distance hofore finally
joining it. From a traffic point of view I do
not think that thero is any disadventage in Mr.
Hobler's scheme, which wilf tako the line through
tho contre of tho city. Along this route it is
proposed to have a station south of the basin and
anothor to tho west of tho basin, and close to the
sito of Parliamont House. This station would
ho about 3,000 feet distant, or, in othor words,
it would bo sbout as far from Parlinment House
a8 Bwanston-street is from the Federal Parliamont
Touso in Mclbourne. The station in Mr. Griffin's
plan_would bo about 7,400 fect, or mnearly
1 mile and a half, from Parliament ouso,
On all the routos provieion hos been mado
to have tho railway line sunk below the
level of tho strests” This largely incresses
the cost, but in a city railway it is con-
sidered necessary. I approve also of My, Hobler's
scheme  hecauso it makes available a suitable
area for a station and siding opposite to the
centre sagmontal basin, Tt will not be necessary
to have marshalling yards at that point, but in
a city railway it is advisable to have occasional
sidinga for tho handling of goods traffic, The func-
tion of marshalling yards is to onable arrange-
ments to be mado to bring all goods trucks to the
point where they are required, but, persomslly,
T do not think that any marshalling yards will b
laid down for very many years in” the Capital
City. Thero are no marshalling yards in Bris.
t bane yet.
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187, To Mr, Fenton.—Mr, Grifiin's routo is for
8 lino 5 miles 16 choins long. Mr, Hobler's routs
is § milo longer,  Tho coet of Mr, Griflin's
lins fa £378,972, but with a deviation as
suggosted h{ the Department carrying tho line
along at 8 lower lovel east of tho circular basin
and avoiding the tunnel, the cost would bo about
£306,000. Thero js another proposal, favolving
s further suggosted deviation from tho depart-
montal plan at this point, to mako uso of the
embankment ond take the lino at a lower Jovel
and still closer to the circular basin, T
would bring the estimated cost down to £289,709
Tho roadway would be sufficiently high to provent
damage by flood waters, All tho estimates in-
clude” provision, for a double lint of railway
traflic, * If I were asked which route I considered
best from o railway point of view, I would favour
Mr. Hobler's schieme, known as route B, How
it will affect the design of the city I am not pro-
pared to sy, but I do not think it will affect tho
avonues, hecauso tho line will go under them in
overy case. This line would bo about 1,800 feot
from tho sito of tho proposod markots, In any
caso tho marketa would be rather difficult of
accees, and in Mr, Grifiin's schemo tho station
site would bo 30 or 40 foot holow the level of
tho roadway.  Access could, of course, be ob-
tained to tho markets at & considorablo oxpense.
The estimato in every caso provides for 80-1b. raila,
T could not ssy what revenuo is likely to be ro-
ceived, becauso that will depend entiroly upon what
population will bo attracted to tho Capital City,
but thero will cortainly bo no not revenue for o
number of yoars until the population grows. Tha
tunnel provided for is of tho standard width for
s doublo ling of railway, The mnrﬂlnllin{; yards
would probalily be sumo distanco out in the level
country, I should think that the aren
required for marshalling  yords should he
about o milo long and hall-a-mile  wide,
Lut I have not seon any provision for theso
yards. For tho purpose of this estimate I
havo taken tho samo starting point and the same
finishing point in the respective routes. Every
road that crosses a railway moons that o bridge
must bo constructed thero, and tho ostimates
furnished to tho Committes includo ision for
thoso bridges. In routo A (Mr. Griffin’s schomo)
thero is to ho a bridge over tho Molonglo River
and twenty-throo other railway and street cross-
ing bridges within the b miles,  Theso struc-
tures will bo_of steel, with concrete or brick
abutmonts. I conld not say how long it would
take to build these because at present we can.
not obtain steel for bridge work, In route Al
there will be twenty-fivo bridges, in routo B
twonty-nino bridges, in route BI, thirty.two
bridgos, in route C, twonty-three bridges, and in
route Cl, twenty.ono bridges. Somo of theso
bridges will bo very wide owing te the width of
the avenues. I imagino that evontually, when
tho city grows to considerable dimensions, it will
bo surrounded by a circular railway. There is
nothing in any of theso schomes to prevent them
boing converted into a eircular railway.

168, To Senator Lynch.—The steopost grado in
M. Qriffin’s route is 1 in 100 on s 40-chain
curve, which means about 1 in 90 on tho
straight. In Mr. Hobler's (B) scheme thoe
stospest grade is 1 in 120 on a 20-chain curve,
representing a ruling grade of perbaps 1 in 110.
For suburban traffic this is not teo steep. I
imagine that some of tho grades on the Melbourns
suburban railways aro quite as steop as that.
The adoption of Mr, Hobler's route which would
bring the rqilway across betwecen the circular
basin and the segmental basin, and would neces-

sitato the comstruction of & costly bridge, but not
moro costly than that which would bo rendered
nocossary by tho adoption of Mr. Grifin's plan,
becauso his route would cross tho Molonglo on
tho other side of tho circular basin, and the
samo provision would have to be made to co
with flood waters. This bridge would be built
on sbout tho street Jvel, just sufliclently lugh to
clear flood waters, It could e reduced s little
perhaps, but it would mean furthor expendituro
on more cuttings fusther on It would bo pos-
sible to build a bridge at this point to accom-
modate vehiculsr and ilway traflic, and thus
obviate tho necowity for two different and dis-
tinctivo types of bridges. A structuro like tho
Victoria bridgo in Brishsne could be provided,
and I should imagine that this would eflect o
saving of £15000 or £20.000  Tho railway
bridge is estimated to cost £52,000, and if the
proposed road bridgo could be strongthoned and
widoned to catry tho railway traffic also thore
ought to bo a saving of the amount I have stated.
In a bridge Jiko the Victorin bridgo in
Brisbane, tho girder running down the countro
could divide tho railway traflic from the road
trafic. Tho esti furnished in i
with theso routes nnd bridges mako no provision
for the approaches to tho stroet crossing
bridges; only the bare cost of tho lino and
of tho bridges is provided for,  Level cross
ings should be avorded if possible  The ten
doncy in all big contrea of population s to
bring the railway as near to tho centre of the
city as_possible. ~ This is being done in Sydnoy,
wharo it has been found that tho olectrio tram.
way_seystom is unable to copo with tho heavy
trafiic, and in Brisbane the present central station
Jands passongers nearer tho heart of the city than
was possiblo at tho Romn-street station. In theso
schomes for the city railway, tho stations lave to
ho placed in cuttings bocauso the Jine has to be
aunﬂou in order to ensblo the streots to cross the
railway. For passenger traffic only this is not &
serious disadvantage, but it is not ‘easy to handle
oods troffic ot stations below tho strect loyel.
q‘ho stations vary in dopth from 16 to 20 foot
bolow the roadwny; ono is about 27 feot.

169, T Mr. Sampron.—Though T favour Mr.
Hoblor's B route T do not think it will bo necea-
sary always to haul goods traffio through the
contra of the city. I think that in the years to
como that traffic from Ynss will go at tho back
of Duntroon Hill and join the Queanbeyan line
soveral miles north of Queanbeyan  The Jorvia
Bay lino would cross the Syduey line some dis-
tance north of Quoanbeyan, and the lino from
Yass to Jervis Bay would cross at the same placo,
so that moithor need go through tho Capital Citv
at all oventually However, as long as the traffic
is not too great there certainly would bo a
tendoney to use this line, which would *be tho
shorter route. It would not bhe advisablo, .of
course, always to take all heavy goods trafiic
through the city, and, therefore, I think even-
tually there would be thoe diversion whicl T speak
of. Tt might bo worth while to considor a sug.
quostion to build a light railway with lovel cross-
ings along Mr, Floblor’s route with tho view to
having it removed later on, if it wero found that
heavy goods traffic was developing, and construct-
ing a line along Mr. Griffin's route, which does
not go through tho centro of the city. The
passenger traffic could then bo otherwise eatered
for. T do not think, however, that heavy goods
traffic would take tho route I have suggested Tt
would certainly seem a pity to o to the expendi-
ture of £300,000 or £400,000 to build a line

v
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like any of thess proposed railways until thers
was some teaflle, It n[l»pun to mé that all that
is required at procant s s Mno that will be suf.
ficlont to handle huilding mdterial and light
teaflic, So far as I can gathor there fs not a
tandoocy to teke railways out of & city and de.
pond upon Jightor forma of traction to fiandle the
traflie. ' I have had somo plans lately showing
conmiderable raslway axtensions night thirough the
contro of Now York City, If the Esstorn Lako
waro cut out of the Federal design & cheap sur-
fnco hine could bo built through the eity, but
this would nob avoid cuttings and s tunnsl to
reach tho station sito shown on Mr, Crifiin's
tan,  The station sito cast of tho segmental
ako provided land smitablo for sidings whero the
goods traflic could bo handled,  This station
would bo abont 500 feet from the segmental basin,
I think it would Lo possiblo to put in a goods
slding 1n Mr, Hoblor's plan at_the station site
south of tho circular basin. I profer railway
traction for the handling of cily traffio to buses
or eleclric trams, In Sydney important railway
stonsions and al iony are proposed beoauss of
the congestion of traffic, due to the inability of
the trams to handlo it.  Railways can handlo
heavier traffic moro quickly than a tramways sys-
tom, and I think tho adoption of Mr, Hobler's
routo will delay the necessity for an clectric tram
way system in tho Federal Cupltal City,

160 To Mr Laird Smith —Thero aro plaocs
whoro tho raflway will come up to the surfaco
levol, but that canmot bo avoided. In every
caso, however, it will bo below the rosd lovel at
streot i 1t is not advisablo to have a
tunnel at each ond of n station. A grado of ono
in ninety is not connidered heavy Tho arca re.
quired for the different stations will depond
largely on the depth of the cutting in which tho
atation is situated T think it is necossary to have
all tho stations that are indicated on tho plan
Tt is proposed to use 8 ft G in wooden sleopers
in the construction of the lino.  Mr. Mobler's
schome will not mnko for an unsightly railway
tine becauss it will bo below the rond lovel. 1
would profer, for the present, s eurfaco railway
for light traffic and the earriago of Luilding mn-

roduce the length of the journey very considerably
It would eventually alio bo & portion of the
through line to Jervis Bay, Oiving more oon-
venient acctes, it would asist the dovelopment of
tho capital, but I do not kuow that it would en.
able matorial for construction to bo obtained moro
dmw. I think it would bo a great mistake to
immodiately construct » permanent lino ab » low
Yovel through and scross strects that havo not yet
boon made, sud may not bo mado for meny years.
It would, in my opinfon, meet all prossnt 1o
quirements to construct s surface line nob neces-
sarily on the route adopted for tho permanent
line.” It should bo, as far s pomible, parailel to
tho routs of tho permanont line, but it would bo
» mistako to build it on that exact routs, In con-
structing a surfaco lino it would bo necessary to
dopart considorably at soveral places from tho per
manant route, as it would contour round tho hills
instead of going lhrouﬁh them, It would, in m
opinion, bo of groat advantage to huvo communi-
cation betwoon Yass and Queanbeyan. It is 11
milos to tho border of the Federal Torritory, and
tho New South Wales authorities have made a
survoy for tho yomnining 20 miles  Both Mr
Hobler and I visited the site, and from a railway
point of viow tho crosaing proposed between the
ciroular basin and tho segmental baein is the best
that could ho chosen for orosing the river. Thore
aro éngincoring difliculties in the adoption of the
crossing suggeted by Mr, Griffin's routo. They
could, of courss, bo overcomo by going to mddi-
tional expenso, The foundations for the bridge,
for instanco, would havo to bo fairly deep thoro,
and tho bridge would cross the river on the skow
fnatoad of on the square, which, of courss, would
moan § i cost.  The estimat pplied
covers the mnkinF of the embankmont provided
for in Mr. Griffin’s proposal to tho width roquired
for tho railway, but not to the additional width
which would be required for roadways. To adopt
Mr. Griffin's routo the embankment would have
to bo unnecersarily high, but the only way to cross
tha fiat ab that plinco is \?r an ombankment with
» bridge in the contre. If tho eastern leko pro-
1al wero oliminated, you oould got a Jine st a
K)o\\'ar level at the castorn side of t.l!o circ‘:ulnr hnsin,

terinl. It would be a pity, until popul
increnses, o spend a largo swmn of monoy on a
sunken railway, but it is necessary that the land
vequired for auch n roilway should bo set aside
at the ontseb.

(Taken at Melbourne)
TUESDAY, 16ra MAY, 1916,
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Mr. Riey, Chiairman;
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Sonator Story, Mr, Sampson,
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Notris Oarrett Bell, Eng.nmr-i:m-IChicf and Acting
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called and further examined.
161, To Mr. Funlayson.—When Inst giving ovi-
dence on tho Canberra oity railway I reforred to
tho necossity for o cunnoxion belweon Canborra
and Yass, That would bring tho oity into more
direct. ication with Melb and woul”

tho ombank might be y reduced,
and a largo reduction in expenso secured. ¥ am in
favour of keoping tho lino on the northern side at
a lowor lovel than is proposed by Mr. Griffin, be.
caugo I think it would provide hotter station ac-
commodation for the Capitsl, and would bring
the Jino nearer to tho contros of populition, I
consider tho sito suggested for a rnilway station
nt tho mnrket centre on the C1 route more de-
sirable than that suggested by Mr. Griffin, The
distanco from the site suggested for a station on
tho C1 routo nt the market contro to the Parlin.
mont Houso would bo a littlo over a milo, That
would not bo an unreasonablo distance from Par-
lianment Houso for a railway station. A dopromsed
line on the OL route would nob bo unsightly or
inconvenient at the place whoro provision is made
for tho emblinhmunr of gardons, and, indeed, an
ornamental station building' might bo made quite
s foaturo of tho locality. I considered that a
station ab that placo would servo the populstion
nf the north, Tho ground there Is suitable for
the construotion of sidings. Thoro would be room
for goods-yards ond goodssheds, and there would
bo no difficulty in providing all tho sidings noces.
sary for passenger trafiic, Tho cuttings would bo
slightly moro on the O1 route than on Mr.
Qrilfin’d routs, but tho tunnel shown in Mr.
Griffin’s ronto i avoided on route Ct.  Thore
would be 31 bridges on the C1 route, n8 agalnst
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23 on Mr Grifin's _route. For the pur
porc of my estimato T took the total length
of bridgin, I luuwped all tho bridges to
gothor and took out the cost av so much per
Ynesl foot, That may Lo accepted ag a folr
ﬁgcldo of the relative cost of largo and sxall bridges

auo the width does not vary very iouch, You
mub remember, however, that the estimates az0
vory spproximato, I could givo you separafoly
the cost of tho bridge scross the river. Tho cost
un the CI route would e L48,000, It would bo
on a lower level than the bridge provided for on
Mr, Qrifin's route. The cost of Mr, Hobler's
propoeal would be £82,000. ‘Thess catimatos aro
for steel_and concreto hrid,fu» basod on normal
prices It would bo advisable to keop the rail
way bridge at the ssme levol as that proposed for
tho avenuo bridge, so that navigation on the lakes
for pleasure purposss would not be interfored with.
That might very easily bo done. Thero would bo
no advantage in lowering the railway bridge, and
it would not affect tho cost very much te make it
on the sumo level as the other bridge. Tho dif
feronce shown now might very easily bo adjusted.
Mr, Hoblor's propoted route would ‘probahly pro-
vido convenient accesa to railway commungmllon
for parts of the city not scrved by tho other pro-
possls, I do not think that Mr> Hobler’s routo
would serve the purposes of tho circular railway
which has been supgested to moet tho dovelopment
of tho city, as I think the circular railway would

much “further out from tho centro than Mr.
Hobler's route. Mr, Griffin sugpests o steam tor-
vice outsido tho city, and an olectric servico in
the heart of thoe city. Things may doevelop in that
way in time, Both would bo couvenient, and I
do not think ono would affect the other, My esti-
mato of the cost of the railway by the €1 route
is £289,000. By crossing the casiern end of the
enstern basin at’a low lovel the estimate might bo
reduced by, porhsps, £10,000, by keeping tho em-
bankment down, Tito lino might bo roughly osti
mated to cost about £280,000 if such an altoration
woro mado,

162, To Senator Story~—~In furnishing osti-
matea of cost a common atarting point and a com-
mon finishing point have hoen adopted for pur-
poses of comparison. Thoe starting point in the
caso of oach of tho routes propared is three-quarters
of a mile towards Queanboyan from the terminus
of Lhoe present line from that place, and away from
tho oxisting lina to keop clear of tho Eastorn
Lake propesal. The finishing point sclected
is tho placo at whichk Mr, Griffin's roulo
and tho olher routes would follow = com-
mon line, Bui thore is no spocinl reason
why the lino by any of tho routes should bo im-
mediately constructed up to the point chosen for
comparison ss » finishing point, They may nlso
bo regarded as parts of a through line to Ynss,
and wo havo stopped ab the point indicated oaly
bocauso boyond (Ymt point Mr, Griftin's routo an
tho departmental routes would bo the samo on the
continuation of the line to Yass which follows
the moet. suitable survey from Canberra to Yass.
Unless as o part of a” proposed though lino to
Yanss, thore is no reason why tho city reilway should
at presont go north of the river al all. That wili
not bo necessary unless scttlement develops north
of the river, or unless a lino is built through to
Yuss, Assuming that the first works to bo under-
takon is tho building of the Parliament House
and Commonwealth offices on tho south side of
tho Molonglo, the taking of the rsilway ncross
the Molonglo River would not bo justificd until
sottloment on the north side of the river war-

ranted it, or until it was docided to construct &
direct lino to Yass, The first thing to do is to
provide railway communication so thal matorisl
roquired for construction purposes may bo Jand
closo to where the work of construction is heing
carried out. If Parlisment Houso and the Com-
monwaalth offices sro the only buildings of im-
poxtanco to be constructed, it would meot the se-
quiremonts for some tune to cantinue the existing
line from Queanbeyan as a surface railway to &

int convenient to tho Parliament Houso aito.
'ho bine need only bo a surface line, but would
have to be sufliciently strong to carry the New
Bouth Wales rolling stock. There might bo fairly
steep grades and nnr{) curves, and the line to 2
groat oxtent could follow the surface. To carry
tho line as part of a line from Canborra to Yass
straight across under the parhamentary site from
the end of tho first elraight section shown on Mr.
1iobler's route would involve & great length of
tunnelling, o considershle incrense of ox{)enoo, and
would not be conveniont from o suburban traflic
point of view. I thir". that Mr, Hobler's routo
gives belter access for suburhan trafio than tho
routo I suggested myself, If Mr. Griffin's route
wore adopted in tho modified form I have sug
gosted it would still bo necessary to bavo & bridge
ncross the river somewhore near the point at which
Mr Hobler's route would pass it. "It would not
be difficult or costly to carry a surface lino to a
point, noar whero the building of the city would be
commenced, This would avoid the expenditure of
many thousauda of pounds for a number of yuars,
and when tho streots wore camploted and sottle.
ment advanced the surfaco line could be replaced
by 8 sunk lize, It would not be costly to make
a lino on the surfaco right through J;o aty to
connect with Yass, and sich a hine could bo readily
used to transport constructing matenial to diflerent
paxte of tho city, It would Lo a mistake, in my
opinion, to have all the additional money roquired
for tho construction of a pormanent line lymg
idlo for 20 or 30 years when a much cheaper line
would serve the purpeso, My cstimato of cost in-
cludes tho cost of Dridges undor all the stroots,
x:omo of which might not bo formed for many yoars
o como,

163, To Mr, Fentun~If the lino wero con-
structed on a permancnt basis for stoam traction,
the | way could subsequently be inox.
pensively adapted to olectric traction.” It would
involve “merely the bonding of the rails, I
bolisve that “there are no steam locomotives
tn Now York at the present time, At a
certain distanco outside the city electric traction
commoncoes, and all_trains aro brought into the
city by olectric engines, From a busincs point
of 'view, I think thot the bost policy to adopt to
assist bllildin]i; oporations in any part of tho city
would bo to lay a sufliciontly strong surfaco lino
from the presont Queanbeyan terminus to tho
placo where building is being carried on, You
could got the sidings off a surfaco line much moro
easily than off o sunk lino. As the proposed lino
would not bo revenue-producing for many years
to como, I do not think the construction of the
wholo of it would bo justified until tho population
of the Fedoral Capital is very largely increased.
I have not examined tho railway scheme shown
on the second prize design, following to some ox-
tont Mr, Ifobler's proposed route, and favoured
by the threo adjudicitors on the Federal Capital
dosign, No ongincering difliculties are involved
on Mr, Iobler’s route, whilst by that route the
actual crosming of tho Molonglo” River would bo
ruch less expensive than by the route proposed
by Mr, Qrifin, Thore waa an eetimate propared
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of a surfaco lino from the present terminus of

o Queant line to inus at the central
basin, I think tho estimate was about £20,000
for u line sufficiontly strong to carry the meterial
required for heavy jobe,

164, 7o Mr, Sampion.—I have not considersd
Mr. Grifin's lino a8 & section of & cir-
cular hine, It would bo a steam-line, but could be
olectrified whon the traffic warranted it. I could
supply the Committeo with an eetimate of the cost
of a surface Jino by Mr. Hobler's routs as com-
pered with the cost of 5 pormanent line by that
route. I can undertako to lupﬁly such sn esti.
mate of a surface lino by Mr, Hobler's routs in
threo scparate sections, finishing at the point
adopted 8s the finishing point for the comparison
of all tho routes,

[Extract from lefior dated 26th May, 1916, No,
CR 2847, from Mr. N. G. Bell, Engincor-in-Chiof
and Acting Commissioner, Commonwealth Rail-
ways.]

by your ee, plan
s ot ihe siomgsonto = B the
estimnted rost of which, dividing it into three sections,
is as follows ;—
Section 1, length, 1 milo 22 chalns ... £7,000
Section 2, tength, 1 mile 1 chain o £15,000
Section 3, length, 2 miles 71 chains .. £15,000

£37,000

As an slternative, n surfaco line could be built alon,
the ronte marked 1) 15, but the cost would ha practi-
enlly the snme ns slong the route * 13," and 5L would
entail the conveyance of hullding material to the Par.

nment Houso site, a greater distance than if route ** B
were adnpted.

(Taken at Melbourne.)
MONDAY, 13ru NOVEMBER, 1910,
DPresent:

Mr, Rirey, Chafeman;

Senator Keating, Mr, Finlayson,

Benator Lyach, Mr, Gregory,
Benator Story, Mz, Sampeon,
My, Fenton, Mr. Laird Bmith,
Walter Burley Griffin, Federal Capital Direclor
of Design and Construction, sworn and oxamined.

165, To the Chairman.—~1 desire to correct tho
estimato in my letter of 25th August, 1916. It
was pmynmd in my offico by an officer who has had
twonty years experi in railway engi
ing, and I left tho matter to him, but I hiave sinco
found that he included in tho estimate of the cost
of the railway the sum of £14,879, already charged
against the "lakes in the earthworks of the
causoway. ‘The length of lino was also givon ns
4,756 miles, though I had mado it 5.2 milesto agreo
with the Department’s scheme. Theso corroctions
bring the total cost down to £197,617, and the
cost per mile to £38,003, I roceived from the
secretary tho list of details which the Committeo
requires from me of my estimato, but I have not
the information in thab form. I lave fuller csti-
mates with me in another form, Tho Committes
specify *‘ fencing.” I do not anticipato that
foncing will bo required, In my design of the
city T am going to provide otherwiso for the pro-+
tection of the line, oxcept in o fow isolated cases,
Tt will bo a separate level line, and wheroe it in
on the level it must have access to tho adjoining
torritory, My astimate, thereforo, did not include
‘* fencing.’”” "It included no ** cutting to bank,”
Lecauso thero was nono,  The itoms which the
C i ask for and which T ean give aro:—

Quantity, Tate, Tols!,
£ £
Sido cultings " . . e . oo cub, yds, | 208,207 0d, 65T
Sido ditchw . . o . . . " 6010 | s 0d, 318
Drains (under different headings, including largo and amall culverts
and pipo drains, at different prices) . . . " e .o 1,616
Tunnel- -
Soft rock .- . . . . oo cub, yds, 0,308 158, 4,731
Hard rock . . . o . " " 18,192 | 284, 0, 27,320
12dn, reinforced concreto lining .. v .- IR 2,450 708, 10,326
Do. In portals and wings .. - - . O 300 | 50s. 750
(Total tunnol, £43,126, without taking into account tho
eredit from quarriod materials,)
Balanco of earthworks, cutting, soft, and rock ., . o cob, yda, | 508,278 | s, (av.) | 28,414
Deduct feam total enrthworks ono-half of 778,036 cub. yda, In causo.
way, charged to lakes .. . . . . o . .- 14,870
[~ 13,535
Bridges—
Ovorbridyos 50 fect wido for four tracks .. v . No, 13 £3,500 46,500
feet wilo for four tracka . . . . " 4 £6,700 26,800
Undorbridges, 50 feet, for four tracks .. . . . " 2] £3,600 7,000
Termanent wiy-—
801h, afls and festenings . . tons 1,400 | £0 104, 13,870
Tinrdwood sleopers, 8 §t. 6 in. x 9 inclies x § Inclxs No, 26,000 | G 64, 8,125
Dallaat, 12 inches . «o cub, yda, 22464 | 3s, 04, 3,032
i v » D ln yds. | 18304 | s, 0d, 1,002
Contingencles . . . . v 10% 17,184
Engincoting and suporvidon ., . . - " . .o 5% 8,5
Tatal . . e - . . . 2 107,617
SusiMany, £
Total earthworks (loss £14,870 chorged to lakes) . .o m 62,421
Concroto for tunnel . . . o . ' 11,075
Rridges .., .. . . " . . . 79,300
Culverts and draing . . . . o . 1,618
Permanent way .. . . . . .- . 27,620
171,841
Contingencios {10%) . . . . . o 17184
Engineering and suporvision (8%) .. .« . .- . 8,602
Total - i . .- o 107,017

1 Rato por milo, £38,003,
That estimate is for & permanent way, double lino, 52 miles long, complete.

3L

$66. 7o Mr, Sampion.—It does not include, in

addition to the fencing and cutting to bank before

mentioned, anything for mile and grado posts,

atation accommodation, signalling and uh\ﬁrl h
T

for passing the water through, and I am not suro
that that would not bo more expensive I liave
made no estimate of the cost of o railway elimi-
nating tho lake idea altogether. Tt would not be
L!lo samo railway, Moreover the upper lake in the

apparal and sidings, but the earthwo olr
d to esti-

g spaco is | n A sep
mate 1" provide £21,000 for sidings, which is
libera), certninly. Not knowing the starting and
finishing points’of Mr. Bell's railway, I used his
Jist to avoid any di Y.

167. o the Chayrman,—1 cannot give you an
exact comparison with Mr. Bell’s cetimate, becauso
T have not been furnished with his details. My
railway fs planned to dispose of the earth in
another pari, of tho line, You eannot expect mo
to include the cost of certain carthwork twices
that is against the railwny and against tho lakes.
My, Bell had referred to you by Parliament n
railwny an a certain estimate, 1 havo not scen that
estimata yot, and, therefore, cannot criticire it. [
wonld want to know how much siding and what
sort, of stations and station buildings aro to be in-
cluded, and what use the stations will bo put to.
I cannot say that the railway for which T have
given an estimate is tho samo as Mr, Boll hins esti-
mated for,

168, To Mr, Laird Smith.~1 have taken 30 feot
as the width on the top of tho hanks, If 26 feot
waa stated previously 1n evidence, T wish to cor-
rect that. The practice in other countries varies
very much. T holiovo 30 fect is tho standard in
Victoria, and it is tho Commonwenlth standard
also, I havo allowed for the increased width in
my estimate,

169. T Mr. Sumpaon —'Fhe stations will bo
vequired only when tho towns ure there.
My estimate is based on the assumplion
that the castern Inke will be made, If
there were no ecastern lake, the cost of
tho railway would probably be greater. If I had
to provide for o railway eliminating the eastern
tako I would hiavo to ro-design tho route, I pro-
viously gave the Committes a prico for tho e~
bankment, including two roads, a railway, and &
dnm, with all the necessary provision to fake caro
of the water, All that I dobitod to tho railway
was half tho carthworks taken from the railway.
I charged the rest of it against the lakes, If T
had no castern lake embankment I would have to
get rid of tho spoil somewlhere else, change tho
whole gradient of the line, and mako other pro-
vision for disposing of the river flood waters. It
would cost considerably moro to take the railwny
across thero without making the upper lake, L
would have to make a bridge, or some other pro-
vision for geiting across the Molonglo, I gave

pest way of | g the lower lakes, Moro-
over tho design of tho city was all based on tho
ensters lako, and the rallway was Jocated on that
basis, Thoe whole thing must, thereforo, ho taken
together T have not made up my mind whether,
i tho eastern lake was eliminated, T would follow
the samo route for tho railway, It is a new pro-
blem so far as the city plan’is concerned. You
would save no money by postponing thoe eastern
Tako.

170 To Mr, Finlayson~Mr Tell's estimate of
£73,794 for cuttings to bank and spoil is whnt I
pub into the dam, The Lotal cost of tho embank-
ment would bo £01,200 plus £13.686, or
£104,735. 'That practically includes tho earth-
works for tho railway, when'it isstated in that way.
Mr. Bell's estimalo of £68,975 for the bridgo
corresponds with my provision for the dischario of
flond waters in tho eastern lake impounding dam,
‘Fhnt item is ** conerete work, £76,311* but Mr.
Bell’s Molonglo bridgo is & substitute for anly ono
portion of my embankment, which roall{ ~com-
prises two rondways as well as o railway. Mine is
a cheaper methed of crossing a river considering
that the railway is in a cutting, It would ho diffi-
cult Lo estimate the figure to which my cstimate
would be reduced if it wero decided to Iny down a
singlo track only. It would be very expensive to
widen the track subsequently for & doublo line,
heenuse it would mean widening tho tunnols,
bridges, and cuttings. This would cost much moro
than tho extra cost of making the doublo track
at onco, It would also interfers groatly with the
traffic and development of the city. The line, ap-
proximately 123 miles in length, singlo teack, from
the power-station to the northern boundary of the
Territory, for which L havo given an estimato of
£87,000, is n surfaco line and not a city railway.
It is to bo lnid on tho ordinary formation like the
uusal country railway. I would regard it as &
temporary lino in relation to the city, to meel
thie needs of such portions of the ground as thore
is no city upon. My estimato is arrived at with-
out section and without survey. Tho survey can-
not bo mado except in conjunction with the sur.
voy for the New South Wales portion of the lino.
1t is based on the temporary lino through tho city,
which I previously presenfed to tho Committee,
avoiding tunnels, following closely tho permanent
right-of-way but not on it, and extending that lino

an estimato of £91,000 for tho dam. " If tho loke
were dono away with, that sum would not pay for
the three bridges comprised in the dam. “The
chenpest way o take the road across is to disponso
with the bridge, and that moans making the upper
lake, I also d ded on tho olovation of tho

a hyy ical distance to the Lerritorial boun.

dary. This lino would connect with Yass. It

would give tho Commonwenlth command of the

whole route to Yass, which the State of New South

Wales is obligated to build, That 12?-milo lino

is an ul(crlrm‘Lﬂigo &)ropnsul for n city railway. My
it 7,

uppor lake to givo mo the nocessary volocity to
dispose of the water, All I could save would be
tho earthworks of the herms on the side of the
dam, which would bo very slight. I have to got the
railway across the Molonglo, and my schemo re-
quires £91,000 more, which at the same timo
builds the lake, The £91,000 is mado up of all
the charges ngainst the dam and the roadways
across it, including tho railroad, with the excep-
tion of tha £14,879, which T have taken out of
the railway estimate, as I explained sbove, So
far as the earthworks are concerned, thero is
charged on the railway account £13,535, and on
tho lakes account £14,879. If there wero no
upper lake there would have to he other provision

of 00 includes eidings and “operat-
ing cquipment for the city railway through the
northern boundary. It gives a fully equipped lino
for prosent purposes.

171, Ta Mr. Laird Smith.—The plan on tho
wall furnished by the®Railway Dopartment is not
a proper profile of my original line. Tt is Mr,
Bell’s profile of my plan. Roughly, it is the snme,
but the grades aro different. It has been mado
from an old edition of my section, which has siuco
been improved, T cannot say ib will make much
difference in the amount of tho spoil. Whereas
Mr. Hobler said in the original presentation of
thia to Parliament and the Commitiee that the
lino he proposed would bo £30,000 choaper than
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the lisie I propoaed, in the construction of earth. meana ws could bring them into the city

. h Inked 2. Btation af the market centre 4. Pros. Take L Melbourne.)
works, Dridges, and tunnels, Mr, Bell's own estie i da light. ~The lino will also open up a It : (Taken at Melbourne,
mnto i that my dine 1w L18,000 cheapor thas Mr. of HB¥I country, which will he hll?uu\ryp(a the 'nM= :‘r' Jx'; ‘(,"':‘cp(f:;limm E&kow;‘{;mﬁ;of;;{ '::':'i‘)’: - R .
Hnbler's, making a diferenco of £48 00D, Federal Capital. £7,000 por mils is quite ample 8.2 miles, There i on'lyn “tion of apont. 'l} il WEDNESDAY, 16nc NOVEMBER. 1916,

for an ordinary line. New Houth Wales i yeady

172, Ta the Churman, <1 T wan wakod far an and anzious to go on with the Jine in tholr territory

where Mr Bell’s route devintes from niine, and Preaent

estimals of o rmlway acreas the Molongla, alimj- mot of my deviation eonforms with earthworks

{o connct with thefr main trunk livo at, Yas, 1 -
hatung the entery lako and dam, I would sny that . that will Bie nocessary for ronds, My objections Mr Ry, Chairman
way cnnbeney o th city pian 1 ndontood the 380 20 heavy oxpenso to he incurred in crossing to bringing the permanont line nearer Jne Iake Senator Keating, Mr Pandayson
DN/ ? the river, T lave allowed for bridges and culyorts F i L4 Ayson.
referenco ta the Comrittes was ** rmilwags and . oy sfter crossig (e Molonglo until 1 strike the park Senator Story Mr Gregor:
e, 4 ! to exoss tho river, but I do not-eross the Jorrabom. ) . ¥ d regory,
lakes incidental 16** sy plan of tho city. © What P f yay are:—IL would avald the tunnel in name, Mr Fentoy Mr Sampsi
von ask would nob be Jtehiontal t { f the Pera Creok at all, Wo divert thy creak futo thoe - bul not in fact, beeause we would have more b My Sampson.
T Tk woald ot Le jricidental to my plau of the 5 atud cross tho rivar, maoking only ono bridgo. 1 i rond crosings. Witl the tunnel we crom thuee
Ii‘:q Ty Mr, Laird Swmith. ~M il . ff”'g"!g -ﬂﬂ'!’ﬂobf:’gog";ﬂ P“’P“l‘f: Tj"; ’t::c th “dr . [ roads in one act,  Willout it we would have to Harry V‘;";‘“’{"“l‘""“‘- Amsistant El"“"'"" (':j‘""‘
(o fu Mre Loird Swith. ~My railwsy is  the bridge wi eot,  Prices of steol an i ; . monwealth Bwilways, sworn and examined.
plauned feam the start in congunclion with the  (imber uve poe up since I gave the Commits ; v’/ll‘:llélll‘:/r:::i?l'elu';’tm’ﬁf: ”I:r'gg;hn:o«nd’tgr the lk:lﬂ' d 5. ; ” i
ty p) shirky the two lakes were e } teo my eslimato for the te il i s 81 5 } appearance and a5 wy g fhacoan, In our estimate for
ity plan i whivh the two lakes were comprised. intlu&i{ bn'ﬁ:ulin or culove‘:t:“m:‘:f l‘('{:n‘i‘;?!- I would also destroy a number of valiahle building * 13,4 Digh embankinent between the enstern Iake
" 11, 17‘-, |.ll.;. .S'u/:;,urm‘l:. 1 have rccor;nncudod n o line of il the Now South Wales ‘ . i’,',;’,:‘::fc’f, b; ::"";g;::::“in‘c!;: d';ﬂ';"ﬁ;‘g’”ﬂ‘,"’)‘g"":’ and the nnswni basin, as woll ns the estimate for
. * QLT 34 e . r} )
oy m‘l oy, jesinty, coustruction of a Ruilway Dopartment - would approve {o carry ment and mnnd‘ A tunnel canatitites less inter tho wnggested s e roite) wo.were tied down
P""tmwlm r[il wu{. l'.l shuuld ho preceded by & ther polly stock.  With ~regard “lo thio ' ference with the landscape than s series of hridges Kt Gndlr;’na ectiony which included heavy
cons ru‘, tui hno In order to make §t possible b0 Coytpal Station at the north end, after cross. ! o the skew, and nny wort of mrehitecture) Pl :illul.llgb and banks, in order to preserve 1he con
gat ﬁ"’u fiuent at tho Capital at the carlicst prac- g tho nver, 1 am sntisfied that I have atruction of n trestlo {ridge would be lesa sightly !nntyl of th «ity Ql'l"' and w0 a8 ot to mterffro
Ucablp date.  Thay permmanent rutlway shauld bo g ample arca of flat gronnd for statjon pur- f than s plain emhankment, which & o e of dign! with tho streets.” We did not muke any surcey
started not more than ten years honée, and DX poses, ~ AL thab placo thero is to be & passenger . fied mamivenew. The alteration of 4} te, (7 srading of the sections at all W simply
hapa sounur, nccoriding to the growth of tho cit. , r . i J ateration of the route, 4,00 4y plan - which Mr  Grimin supplied
Ml . ke Rrowth uf the city.  station and not s depst. Thoro will bo a sidin v brecluding the embankment and tunnel . would H b e
The upper Jako will bo one of the chief attractions night into the markets from ench sido, Thero wi ; detrimentally aflect the city plan, ' to us ""I‘I mmade an estimate of the "1“"""
of the Capital, and Is also nocessary for the cous bo anothier dopat before crowing the park way, and : y plam, ties ‘z,"‘“ that plan entaifed " Mombers of
tral of thy Mulonglo Rivor. ‘The sastern Inko and  wlbers further west and north for handlivg the 180 1 atill think the construetion of the rail- }f"f[r o.m{l".':we might rcr;xem)mr ”m) J‘ir.
permanent rinlway should ho pustponed, and hoth gouds traffic, Depits will bo distributed e(iullnbly 3 way line and the construction of the eastern lnke :rgb::l - Ll‘ "nm",'"",“; the fact, “'t e o
hould be buit together.  1n tho meantune, 1 through tho industrinl area, Thoro is amplo room through using the spoil from iho enttings aml xc:: d""rs m(t u.; ”-"" (” Oml‘flm Fom’ml feo was
lwoxl-‘tlld~l”“i a chdunp hfne l;ﬁl;l.a;ﬁms the city to the  fur sidings for market purposes, in my estimation, tunnel should proceed concurrontly within ten :?y;,:lg ,‘)‘,K.m;,e‘;:"m“,-: n‘;’,‘, cucot 33” ;}é.'afe""\\';';
1:;'"’!;:':.: )z:lllg::y n?xrlwuny ,cu;ml;::gnllu;iplf:”"t: 176, To the Chatrman—~It would take somo 1 ye:'n.) The enctern reservoir will take the place 3, % the plan from which wa made the duplicate.
Yoams, which 13 mont unportant, 1g havo Litw0 &0 give an estimato of & pormanant railway & g’ 'mf; ?[ tho proposed reservair on the PEOC We obtained it from My, Griffin, and T l’mve it
" " ! g across the Molonglo jrrespective of tho lakes, ho- weanbeyan so far an the water supply for the . with me. We are not in n position to pro
already given you an allernntivo route for f 8 b v i Inkes i d. W Dbeolutel: ¥ ¥
part bf that nfougnulo this right.ofswny, Iyt €386 it would wean revising tho city plan in many i "Q' ""':“”“’ Reavror thsolutely eliminate 00 conyon like those which he handed to us for
cutting ofl ono purtion whers (ho hone y::urth- respects. It could not be much, if any, cheaper i j""";' eyan Ressrvoir,  There will be no an cstimate, That plan contains faulls in the
works hro intended Ay greater duvin(io|¥ of Ut 1@ pub & permanent railway across without (ho ! neceasity for }t, prabably for ever, grading which & eaf way men would not earry
tompurury ratlway would Diave marked offect, A Pastern lake thun .tlm bresent schomo including 181, To Mr, Laird Smith.—That statoment may aut, For instance, in the 'cutlmg at 3 miles
rmlway Jike that'is n definste boundsry in n aity, tho lake. If angthing it would cost, more, conflict with the evidenco I gave to the Commities 07 thaine thero is 2 distinct * ssg ! which would
Tt s wn absolute necessity of city growlh, and AT Lo Mr Sampon.—The  etimnte  of » whou it was considering the sdvisability of con. Prevont water getting away; a similar fault is
itu location makes u greut deal of differenco to the LI9T,617 for the railyn , plus £91,000 for the structlig the Queanhoyan Dom, hut that was found at, 8 miles 26 clinins, .
srowth of the cty, 1t would also play a very it ombankwent, will includa a pormadont railway nearly two years ago. Since thew 1 have been 186. Tu J/r. Sampson.~The first-mentioned
R ¥ [Hany i ! § e Y ¥ A
porlant part n the eeonomy of consirueting the through the aly, with overhond bridges, do. 17 golng continially into the matter of the supply o St would be in ”"" loeality of the circular atreot,
Dortnnent, hne. —Also if it wero dovinted, the you did away with the embankment 1 would have water for the lakes. I may have said thon thar 94 the other .t about the site of a pro{msed stit-
goods distnibution of he city would not be in ne- 1o alter the ronts and Jower the grade, or I wonll we could never have full ngsurauce of protecting tion, the locntion of which would be fau ty unless
cord with the permancat location, and it 1 most huve more spoil to dlepass of. The spoil T have tho city lats from flood waters without 2 wair on ';"’ "‘I"f"f tho euttiug were takon off on the fall to
smportunt to wlart smmedintoly on tht. Unless  provided for s just suflicient for my embanknsent, ) the Uppor Molonglo, sud that @ dam of tho nllnw of drainsge. A ab prosent shown on the
tho rurlway 1s wtarted on the lines designed forthe  Mino 18 the mosb cconomical line for that location. : Queanboyan was hetter than an Tocal dient, P! "'} e b g f \Vulwouhl not have
hetianent railway we have to guarantee that it I do uot know that the cmbankment wauld be and that the dam on the Queangeynn should pro-  {HHd ed tho scction that el ot all. . We "“"l""’d
will follow thosa Jines, nueh lower if it was for a railwa only it that ceed, but at that time I had not gone into the "-k Gl;lm" ’l grodiug and our prico for earth.
175, Pa M. t/regory~The temporary line will "m‘lﬁ""- I llmw.ls ndo)l)wd ldixl 20]d a8 the rllli’:z’ watc.{ H(;lpply q"“l:"‘i" oxcept ""l the information v‘:::k:’lll‘l‘:’é“\:éllﬂll“%l::e"& ;:é h\:‘v”lfiirglk:l)lmt:c:::]
N S ) : ity Bradient right through, and would not want supplied to me, ot of water has passed under H :
{tlr)llllml\irr?mﬂtlléo‘!:lr:::n:.ﬂtﬁ:ﬂ‘ "Il“?;\i:llof]‘:,\‘,,(:‘u:z c{:“:, chango 16, That is o very dosirable gradient iu { the bridge since then. In the xm?unﬁmo. the “";37“’2,"";‘ Chai W ")
Commiton whon w were divcussing (he areennl 2 €85 I 1 were bullding o railway ot ¢ officers and_mysolf have beon gm’n% through the ¢ ” ”f’ e man.—We cau l’r"p"’fi an
#ite 1t will crass tho Malanglo on a trestlo bridge | Waild want to mako my bank as Ligh as it is | Aogings. Wa dave also passed through 's big adopting Do wnylont:m " r:vcg K g
or pile bet s ) Tnent llol MOW on thut route, for if 1 wenl lower I rought, and altogether the evidence has chayged  AeOPUNE the mame location, but it woul
v Jilo, bridgo and ensthen enbanioments pavallo down it would defeal wor f the othe my View entirely. I now rocommend that the 'ean lovel crosings, which railwa people all
with tho allumate crosstng. T am nol charging COWn i o celeal oo o e other - Y Aroly. now recommend that the over the world abjoct to bec “
o 3 el q . oo 0 ause ¢ (0] ll"gﬂl'.
that ta the Inkes construction, though tho croming MMbortant ahjects in the location of the reil Upror Queanheyan Reservoir should nover be The Victorian Rail horiti i
‘I‘ll‘l b t'm( l:hr'l.l to valie ln’yc:nuko x'% will ho n'mdg way line in- referonce to o gity. T want built, m|, dlcul)rmr; n\lﬂwr\y fut ‘9{;““ wo{lld iy
Wil o of ultina r e ) the railway station located at o disiributing point, d ' . ., great. doal to e able to got rid of lovol cromings,
uso :')f mld""“jhlmo the _nlmtm;)t:;l an hodoml}ml.k- and nlso o spoctneuiar point, Puttiug it furthos 182. Ta):l:c (llhmrnmﬂ.—r asked the Committee llnitll in orlfc{ t;: ,r’l\'md ﬂlbl}l"l in the Cnpllnluclx".y
ment, and wi ’ll 80 COI"-QI(D with ‘ll) gl’,ﬂ 3 (') oo W vouh n- b wit, bath th ideals. T to TBI)OYL that that waork be dalol’fﬂd. I protested r{‘ Wﬂy & ot o K eavy worl is noceamry, 10
0\1' t‘hlu' r:mdup l;!nu umxlIn{mm grndn;:}nt, 1§A l‘d":' r:;?n fmt?yu :‘::n;') fc";'" n,fn y“:r 'desin:hilli:;eiln ;o:tpcnin(g, ngainst going ahoad with it. Wo hayo J‘,ko" ad- sucl? for the stnl,mu(x;_;;mro chm;god that I\\'ould nob
A siding ta Parliament Hause wanld oxtan the construckion of tho cnstern lako for b lon v ' vaotago of tho delay to get mors data. T now make very much differenco, Decouse the strects
t) ent vor} hich s the nearest g determing the lovel of the i Wi t h
ho present power-honse, which iy time, beeauso it would bo the cheaper of the two 4 sy the upper lnko will answer all the purposes rmane tho fovel of tho lino. Wo must fave
point  Any siding w_nntcd':mll('l be Tun any- lakes, and givo the higger water oxpanse. I da of the Queanboyan Resorvoir, at loast 14 ft. § in. or 16 foot betwaen the rail
\\’hcn Tt \‘vgul.l Le ;u single lmt"\nlh T'dmgs' By nob think there is any choaper or niore effeetivo 165, To My, Gregorye—t shal - lovel nn({ :ho{ “"tdt?r mtdo lol( a l;ndg?, and that
tl'm .un.sltr(n:‘u.u of t'le._lulxe y)’tdx? u;n' mi“b mu11]~ way of troating the cnstern Molonglo flats, The Quonnbe am; R‘eur;o’r Iy.;-;henluk n%tul\;mn the ;x;:ul‘l: I‘.\n of (} ;:\'1‘ g to nM';wé‘ .?nc’enr E’““bio
aary, n ot of onr ma l.‘”.ll 3 ('f"ll he brought mueh (]Hestiﬂll wonld Lo ho“' 10 mnka ‘,IIB l!i'y l\abi(nblo | Dy (65 al . . (i 1 8, Ave seen ritlin’s eatimate,
more cheaply from the jnterior along the Harden without the sastern lake. which differs from the dopartmonta) figures, The
route  It'would alko give us direel connexion for Lo r 184, To M, Snm{uan.-—l can prove my states lattor estimate was furnis hod to the Secretnry for
pnssoryeer servico to meet the through trains from 178, 7o the Chairmgn.~Thera would be no menf by the particulars of flow wubmitted'to mo, Homo Affairs, with an intimation from Mr." Bell
.RIcll)nm'un and Sydnoy ab Yass, both with the saving on tho railway if we did away with the and have also investigated the mattor indepen-  that ' in estimating the cost for the two roads 1
same fruiu,  Passengor’ traffic will matter o proat  Castorn lnke, dently. T snid then that the dam would not be & have considered them purely as railway proposi-
& gl g s v : Y, prop
deal i the nest two years. 8o far, we 179. To 2Mr, Sampson.—My stations would be Envenh.ﬁve of floods, 88 it would not regulate tions’ In our ostimate we had to denl with
have hsd no fncilities. At present wo have locatod as follows:—1. Eastlake, at the circular oods without a reservoir on the Molonglo, All cutbings and bunks as a railway job pure and
to Jand pnssengers many miles outside iho contro on thp shores of the cost lake. 2. Fossibly } provision for dealing with floods has boen mads in nmlrﬁle, and wo were faced with tho fact that Mr
city in the dead of the night. By thal a station for recreation facilities botween thio the design of the lakes made sinco then. Griffin required an B00-foot waterway for the
F.07186.—5
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passage of water from basin fo hasin, so we fur-
nished an estimate for an 800.foot bridge on the
Molonglo River after having diverted the Jerra-
hamberns  Creck mto the river. It must be
an ornamental bridge, and ovr estimate for
it 15 £08,975, ‘The high cost is due to
tho fact that the borings made showed that
we would have to go down about 40 feot
for founditions, so necessarily the bridge wonld be
expensive.  Wo hava to provide that area of water-
way to guard sgainst flood waters. Mr. Griffin
naturally scores there hecause ho provides no
bradge; " he claims that the embankment fx
part of the other Federal Capital work, T
find  that our earthworks, cutting to Dank,
and spoil, would cost £73,29, the rate allowed
boing 3s. per yard. Tt is diflicult for a railway
man to understand Mr, Griffin's figures, and atifl
harder to understand the prices which he supplics.
I heard him gay yesterday that his estimate in.
cluded 258,297 enhic yards of side cutting at 6d.,
and he finislied up by saying that the balance of
oarthwork was 568,378 cubic yards, his total oarth.
works being 826,675 cubic yards. Our tota} earth-
works are practically the same as his, 882,620 enbic
yards, Mr, Griffin puts down side cuttings at 6d..
and the balance of tho earthworks at 1s. I do not
want to quostion his ideas of enrthworks’ couts,
but T am extromely doubtful about the possibility
of getting any class of earthwork done in Canberra
for G6d per cubic yard, The bank shown in the
cross  section of * bis  embankment means a
tremendous amount of trimming which alone
will cost n considerable sum per yard, and
ho cannot possibly finish the berms and slopes
on those wections for that amount.  Further,
I undorstand from an investigation Mr. Hobler
mado at Conberra, and from the ordinary de-
scription on the plan, that nearly all of thoso
cuttings will e in rock of some Torm or vtler,
60 Mr. Griffin will probably find that 40 per cent.
of his estimale of 6d, will disappear in explosives
alono. In his own cstimate ho shows that there
must be a considerable amount of rack by the pro-
portion he nllows for it in the tunnel, the greater
part of which is described by him as hard rock,
yob he proposes lo handle side cuttings for
Gd, and other works, so far ns I can seo,
for 18,  That is fmpossible, I have made
some investigations into the cost of earth-
works, and 1 Dave found that the universally
adopted iden as to the cheapest form is the
steam shovel, locomotive and cars. To lundle
soil only, and excluding any ghooting or difficulty
in getting mnterial away, 1 doubt if it would be
possible, “under tho eight-hours systom in Aus-
tralia, and with tho rates of pay in force at Can-
borra, to move enrth under 1s. 14d, as against Mr.
Griffin's estimate of G6d. T baso that opinion upen
the view hold by Gillelte, a recognised authority
on costing throughout the world, and I provide for
all costs, including onginemen, traiu-drivers, firo-
mon, and &l concerned, There is no allowanco in
Mr. Griflin’s cstimate for batters of cuttings, or
for trimming benks, and when oxplosives and
supervision come in, the cost must be materially
increased., Mr. Hobler was of opinjon that 3s, per
cubie yard was a fair prics for such work as could
be seen on the ground and I cortainly think tho

i pplied nre ble for the carth-

worke.

188, To Mr, Snmpson.-~The estimato of 3s, in-
cludes excavating, filling, tipping, trimming, and
finishing off the batters. It is difficult to say what
will be the proportion of hard rock; this could
not bo determined unless shafts wero sunk, and
wo wero not ablo to give anything more than an
approximato cstimate in this caso. In Victorin

’

and Now South Wales, if work of this kind is 10
bs dons on the Lutly-gang system, the man |

taken to whero trin) shafts Jiave been sunk in
the cutting, perbaps in two or threo places, and
lis tenders on the information thus obtained; but
wo did nat have that {nformation in this case, and
had to hase our figures on surface knowledge only.
Qur estimate, therefore, may be under the mark,
Knowledge would be necessary as to the percent-
aga of rack in the first place, and locality of the
work in tho second, before one could say what
would bo a reasonable amount to charge extra for
rock cutting as against earth work. We are pay-
ing Gn, 6d. for hard rock iu the Northern Torri-
tory, and I have paid 2s. 6d. on the Wonthaggi
line for hard rack works but in the latter cass
thero was n percentage of top earth which could be
ploughed.  Perhapa two-thirds or moro of the
depth, there was in rock, and at 2s. 6d. it is pos-
aible for a man to make good wages.  Anothor
point hns also to be comidered.  People who are ac-
customed to mining know that the cost of the work
depends to some extent on the lay of the sirata,
I0 it {s end on thers will be very little brenking,
and oxplosivo costs will ho high; whereas if 3t
runs across the direction of work each shot will
bo offective, and tho cost of explosives compnra-
tively light.  Ou the Emu Bay railway we took
out rock at a cost of 78. 6d. n yard. In our eati-
mate we allowed for the average distance of traus-
port on Mr. Griffin’s section, It is rather diffi-
cult to sny what praportion of rock has leen
allowed for. I can only say that our estimate
was made by a wan wha las heen necustowed to
look over such ground, who has done hundreds of
such cuttings in his tiwe, and in this come was
able to say, from the general features of the
cmn'xlry. AT think this stuff will he worth ahout

189, Tu Mr Fentan —I am awara that Mr.
Griffin allowed for o certnin amount. of stone work
in the tunuel [lig estjmate for the tuunel in-
cludes 6,308 cubic yards of soft rock and 19,172
cubic yards of hard rock, so sccording to his
figitres, ahout 76 per cent, will bo in hard rock, T
cannot understand low le estinates for ouly 26,000
yards of excavation jn that work, hecanso that js
only 0 per cent, of the amount vequired for n
double line tunuel of the longth shown on his sec-
tion, In our estimate we show about 42,680 cubic
yards in the tunnel as against Mr, Griflin's 25,480
cubic yards. The total price is mot very mueh
affected, becauso ho takes a higher price for some
of his exeavations than we do.

180. ' the Chairman.-=If it were decided not
to construct the dam I thiuk the railway banks
could he lowered. Judging from the contonrs T
should think it would he posaible to mave My,
Griffin's line very considorably, but Mr. Griffin
will sn}y. of courso, that it {s part of his schomatic
plan that the railway should be whero it is shown,
and that the schemo slieuld not ba interfored with.
That objection by Mr. Griffin confines us in onr
loention “of the railway to the particular scetions
furnished by Mr. Griffin snd wo have only cati-
matod on what Lo has asked for; we were not asked
to say what would be the best location for tho rail-
way T want lo make that point clear. We could,
T think, submit an alternative scetion showing an
easier work than Mr, Griffin’s line, but it is al-
mogt cortain that ho would raiso the objection
which he voiced yesterday, that it would destroy
frontages and upset tho plan altogether, Tho de-
partmontal estinlato was submitted by Mr. Hobler
and wo stand by that, I had an opportunity of
discussing it beforo tho engincer-in-chief hecame
unwoll, and I know he intonded to come bofore
tho Committee to explain it himsolt,
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191. To Mr. Sammon —In the departmental
otimate for the embankment our figures were
based purely on a doublo track railway without
seferenco to nnything jn_connexion with the plan
The «quantities will show that they provide
simply for a 30-ft formation of double track rail-
way and no roads  Wo have no figures for the
cost of the embankment beenuse it is made up from
filling.  Actunlly mich earthwork costs aro mnde
) unider the items of explosives, gettmg and fil-
ing. leading, tipping, trinuming, and batters. In
1his enap we have 100,000 eubic yards of cutting to
A!mm That brings mo back to the statement that
they are Mr Grifin's sections, and not ours st nll.
The engineer-in.chief would have {)refcrrcd to have
a survey wnade, so that wo could give something
definito, but st present we have to base our fignres
on the sections n&mwn on the contour, and we were
tiedt down by Mr. Griffin’s requirementa.

192. 7o the Chutrman.—1t wonld probably take
ahont a month lo make a survey of that railway
T think wo could alter the sections and avoil l[)u'
gending, but wo would probably fou) some of the
streels. It weems to me that in order to got- ony
n section for n cheaper line of railway we woulil
Juve to get a direction from the Commitice to
ignore tho actual Iny-out of that particular part of
the city, and not ‘worry about the streots. 1f
that were done | think™ the railway wonld be
¢heapened very considerably.

198, To My Sumpron.—We could cheapen the
tine by taking it at a lower grade and avoiding
the wwnel, which wonld save nearly £60,000,

194. To the Chairman.—As an engineer [
should say that the propor palicy for all city rail-
wiys is to have tho terminal slatien as near as
possiblo o the contre of the city, oven if it has
{o ho bronght underground, This is the engineor
ing practice in America, and 1 think Sydnev
nﬂ‘on}n the hest example of a city with its tor
mina station in the wrong place “In ny opinion
Mr llobler's line, described as = 2" on the
plnn, hns a distinet advantage over Mr. Griffin's
,hlo, marked '*.1," theugh it alo includes a
number of cuttings. All bridges over streets and
avertes mako it necessary to depress tho lino, The
carthworks aro lighter in Mr. Hobler’s line, but
the cnst is grenter heeause the lino is longer.

195. To 3Mr. Sumpson.-~U do not sco auy groat
diffienlty in carrying goods traflic through the cily
ub presout, but I think wo should provido for the
futtire, aud therefore it would be advisable to have
u fairly largo area veserved for mnralmllix!(; yards
wmd o goods depdt. 1 would profer & railway to
yo through the hoort of n city, and assuming the
Canberra oventually bocomes comparable to some
of the big cities in” Australia it would be wiso to
wake provision for goods tvaffie. A tramway
systom radinting from the principal railway station
wonns dual travelling for passengers. [ would
profer a line that would bring pssengers from all
parts of Australis as nearly s possible into the
beart, of tho city. That is tho tendency nowndnys
in all railway undertakings, T am vot familiar
with the lay-out of the city, but it would appear
from the plan that passengers for the civic contro
would have to bo provided for by the tramway
system linking up with the railway station, One
wauts, if possible, to vealize the dovelopments ol
the future, and undoubtedly, in view of that fect
it would not be wiso to depend always entirely
upon one line,  Wo have thab difficulty illustrated
in Melbonrne, and also in Sydnoy, bub it ap-
pours to mo that for a small city one line of rail.
way would suflice, though we could nover figuro on
that,

196, Ta Mr. Gregury =T ordinary engincering
wisdonm i exercised suflicient laund should Do ro-
srved for futuro possibihtios, Unfortunately th:
Tina not heen dono in regard to other aties in the
Commonwealth, and during the past fow years su
infinite amonnt of trouble and expendifuro has
Leen sneurred in order to Dring railway rcqu[m-
menty up to existing needs.

197 To Mr Featon  Nob a great deal of diffi
calty v expersenced in ronverting a steamn rajtway
to clectrie traction, and nndoubtedly whore traflic
warrsnts st that course ss prefernble hecauso of
the reduction 1 cost I seo very little diffienity
w substitsting eleetrie teaction for steam m the
eaptal ety at some future date  Eloctric tene
tion makes for cleanliveas and economy because
only the power necessary to run the trams is used

198, To JMr. Gregory —Our estimate for the
rmlway has not been based upon the nasumption
that jt will be curied neross the river where the
water s stamhing at the LAI5-ft level, and that
woa punt that “may cause some trouble to My
Griflin's route at the compencement of the hne
and needs commderation,  If he hnw water at
todd teet in the eastern Inke, us shown on lis
plan, and commences the hme at 1A40ft  for-
untion level, he would have to carry the protect.
ing ent o wall shown an the cross section N
and the other cross sections along to the starting
wint to save his own line, ns far as | can sco
I’rmu the map and the contours  We hased
oy bridge en a flood level of 1,830 fect,
and that is below his lake level, and we provide
un 800 feot opemng between basin and basm.
am inchned to thank that he will have trouble at
the commencerment of his line unless tho bank pro-
tection which he hns shown s extended o pro-
tect tho railway. 1 thk it is quite possible thut
his plans has been bused on the assumplion that
the water lovel will bo at 1,845 feet, but Mr. Bell
and Mr. Hobler have said that they snaply viewed
the matter ns n rmlway proposttion ind without
reference lo the lukes, ” Whether they knew that
and ignored it or not T could not. sny ~ ‘The top of
the bridge will be approximately 30 feet nbovo
ficod level, but that is due to the Jong grading
running vp to the tunnel.  The Charman ramsed
the question of reducing the grading, and the
height of the embankment which I say cannot he
done. Wau did no grading. We simply took Mr
Griffin’s plan and estimated on that — [f we could
cut out t&w enstern tuke 1 think we conld produce
a cheaper line on the western side of Mr. Griffin’s
route, provided we wero allowed to do so, because
we could reduce the ewbankment_and eut ont the
tunnel; but the question 1w—* s the layout of
the city 1o he considered hefore tho railway?' Tt
ftns atwnys appenred to the Commonwealh railway
officials thnt railway conslerations luve como
fast. T have nlwnys had tho iden that Mr.
Flobler's siggeatson for route B ° was a good
one provided it hnd to start and finish somowhere
near the points indicated by My, Grifin. Whilo
land is chenp it would be wise 1o yeserve an aren
on the soutliern and western portions of the city
to provide for future rajlway extensions, but T do
not know of any survey to test the fensibility of
Lringing the line around_that way, with the ex-
coption of that made by Mr, Marshall, who made
a trini survey from Molonglo River out to the
Federal boundary te join New South Wales line.
i view of the fact that so far little progress has
heen made in the dovelopment of the city, the
most sensible thing to do ab_present, would Be to
connect the railway at Queanbeyan with an econo-
mical line, provided, of course, the necessary re-
sorvationa wero made for the future. In our esti-
mate no provision has been made for station



sccommodation, sidings, or yollingstock. It
would depend upon the number and character of
the buildings by how much the present estimate
would be exceeded. The earthworks, bridge, and
tunnel sccount for about GO per cent. of the
cost of the line in our eslimate, If pro-
vislon were made for draining thoss er~
tions of the cuttings to which 1 roferred it

fo risa 4 ft. 6 fn, in the culting before it would
begin to flow ont, and until it dried’ up again
thers would slways be that depth of water in the
lowest part of the cutting after rain. T do not
know liow Mr, Grifin proposes to drain those
cuttings. Xt could be dons, of course, at consider-
able expense, by romoving the batter on the side,
in order to take the water away, but that would

i tion In our estimate we allow

would mean that s large amount of
would have to be moved. The ordivary railway
formation doss not provide for anything bul the
mitre drains on either side of the line, and deep
drainnge would mean s greater width of for.
mation. At the mrﬁculn places I have men-
tioned there will 2 or 3 feot of water at
times.  For instance, on ** C'' route at 3 miles
67 chains, the water would have to rise from the
‘'sag '’ until it flowed out st the mouth of the
cutting  The grade thers is 1 in 200, so that in
7 chains or so there'would be a depth of 4 It 6in
of water. That is to say, the water would have

e an exy )
£12,600, or £2,600 per mile, for drainage work,
while Mr, Oriffin provides only £1,616 for the
whole length.  Usually in railway work water
courses ave put under the banks, but in this case
# number of tlie water courses cross the cuttings,
and will require special treatment to lead the
waver down the batter, under the lino, and out
through & Iongth’y drain on to the other side

189. To Mr. Nampaon.~Roughly speaking, our

timate for hworks, rails, ballasting, and per-
manont way, but excluding the hridge over the
Molonglo and any overhead bridges, ign £220,000
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CANBERRA Oiry Ramway L7/ ™
orsa] F50.taun g, COMPARISON OF ROUTES,
DIAGRAM SHOWING VARIOUS ROUTES PROPOSED, o 17, Bumamarzad, the various routon conaldered wers :—
. T e _—
- SCALE._— 1 m, ch, 4 £
———— A |B10l n%gg(:; gmo-a(-) }quumcmmendulby!lr Grifio
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