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ADVISORY COMMIT'fEE-FEDERAL CAPITAL. 

E XTRACT FROM OR.DER IN COUNCIL RE .APPOINTMENT. 

.. 	 'with a View to enabling the Federal Parliament to meet and the Central Administration of the Commonwealth 
•Government to be carried on as early as practicable at Canberra (and on the basis of the acceptarfue of t he plan of 
layout of the Federal Capital City by Mr. W. B. Griffin), it was recommended to His Excellency the Governor­

. General in Council and approved that 
JoHN .SOLMAN, EsQ., F.R.I.B.A., M.T.P.I., Consulting Architect, 
E. M. 	DE BURGH:, EsQ., M.Inst.C.E., Chief Engineer for Water Supply and Sewerage, Department of 

Public Works, New South Wales, 
H ERBERT E. Ross, EsQ ., F .I.A., Architect, 
COLONEL P. T. OWEN, Director-General of Works, Department of..,Commonwealth Wo1·ks and Railways, 
J. T. H. GOODWIN, EsQ., Commonwealth Surveyor-General, 

be appointed members of a Committee to inquire into and advise upon the following matters in relation t o the 
construction of the said City :­

(1) The existing data, plans, and works; 
(2) The works, buildings, and city services that can be further proceeded with or commenced forthwith ; 
(3) 	A general scheme upon which to develop the buildings of the Capital City progressively, having regard 

to both official and civil occupation ; 
(4) Proposals for the design and construction of the necessary works, buildings, and services ; 
(5) 	The order in which essential surveys and the construction of such works, buildings, and services shall 

be undertaken-; ­
(6) 	Such matt ers as in the opinion of the Committee are expedient in regard to provision and manufacture 

of materials necessary for the purposes of construction, 
and to inquire and report upon any special matter in relation to the lay-out and construction of t he Federal Capital 
City, as and when direct ed by the Minister for Works and Railways. 
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CONSTRUCTION OF CANBERRA. 


FIRST GENERAL REPORT OF FEDERAL CAPITAL ADVISORY 

COMMITTEE. 


The Honorable Littleton E. Groom, M.P., 
Minister of State for Works and Railways, 

Melbourne. 
I ' 

Sm, 
In accordance with the terms of th~ Executive Council Minute of 22nd J anuary, 1921, 

the Federal Capital Advisory Committee hae the honour to submit its First General Report on the 
Construction of Canberra. 

'2. 	Summary-
Part I. Introductory (paragraphs 3 to 6). 
Part II. "The existing data, plans and works" (paragraphs 7 to 16). 
Part III. "A general scheme upon which to develop the buildings of the Capital City 

progressively, having regard to both official and civil occupation" 
(paragraphs 17 t o 101). 

A. General considerations (paragraphs 17 to 23). 
B. Scheme-Main principles (paragraphs 24 and 25). 
C. First Stage-Development (paragraphs 26 to 77). 

(a) Forecast of Population (paragraphs 27 to 32). 
(b) 	 Areas for initial Settlement (paragraphs 33 to 37). 
(c) Bui~dings (paragraphs 38 to 57). 
(d) 	Engineering services (paragraphs 58 to 65). 
(e) 	 Inauguration of Administrative and Civic Functions and 

Services (paragraphs 66 to 73). 
(f) 	 Estimated Cost of all Services-First stage (paragraphs 74 

to 77). 

D. Development after first stage (paragraphs 78 to 101). 
(a) 	General considerations (paragraphs 78 to 80). 
(b) Removal of additional Departments (paragraph 81). •i 

(c) Forecast of resultant population (paragraph 82). ~ 
(d) Additional City Areas (paragraphs 83 and 84). r 
(e) Buildings (paragraphs 85 to 89). 
(j) 	Engineering Works (paragraphs 90 to 97). 
(g) 	 Estimated Cost of all Services-Second stage (paragraph 98). 
(h) 	Third Stage and Concluding Remarks (paragraphs 99 to 101). 

PART 	I.-INTRODUCTORY. 
3. It will be noted that, for the purposes of this Report, the matters referred to in Parts 

II. 	and III. have been treated under the headings shown in the Order in Council defining the 
subjects for the Committee's investigation. 

Two other matters mentioned in the Order in Council, viz.: ­

" The order in which essential surveys and the construction of such works, buildings, 
and services shall be undertaken," and 

" The works, buildings and city services that can be further proceeded with or 
commenced forthwith," 

are mainly covered in Part III. of this Report. 

• 
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4. Upon receipt of advice that the scheme outlined in this First General Report is 
approved, the Committee will then be in a position to advise more fully upon the other subjects 
mentioned in the Order in Council, viz. :­

" Proposals for the design and construction of the necessary works, buildings, and 
services "; 

" Such matters as, in the opinion of the Committee, are expedient in regard to provision 
and manufacture of materials necessary for the purposes of construction." 

It should also be noted that the services falling within each of these headings will entail more 
exhaustive consideration than is necessary to outline a general scheme. 

5. The Order in Council also directs the Committee to­
" Inquire and report upon any special matter in relation to the layout and 

construction of the Feaeral Capital City, as and when directed by the Minister for 
Works and Railways." 

In response to the Minister's directions the Committee has already submitted special reports as 
follows:- · 

Dat&. Nature of Repon. 

2nd February First Interim Report 

28th February Second Interim Report .. 

l!')th March . . Third Interim Report 

21st April Fourth Interim Report .. 

5th May Fifth Interim Report 

1Sth May Special Report .. 

Workmen's Cottages near Civic Centre; Conference Hall (location); 
Hostel (location) ; Re-starting Brickworks and other services ; 
Grading of Roads. 

Cottages for Power House Staff ; Tree-planting near the sites of Build­
ings proposed in Interim Reports 1 and 2. 

Further recommendation.s regarding Sites for Cottages near Civic 
Centre; Intercepting Storm-water Channel at Mount Ainslie; 
Additional Tree-planting. 

Cottages at Brickworks; Water Supply for Cottages embraced by 
Interim Reports; Water Supply for Civic Centre. 

Conference Hall-Design and Preliminary Estimate of Cost; Adminis­
trative Buildings which could be utilized in connexion with the 
Conference; Hostel- Design and Preliminary Estimate of Cost ; 
Engineering Services at the Civic Centre necessary for Cottages now 
being built. 

Molonglo Internment Camp-Valuation of Assets. 

6. Reports on these specific subjects have involved consideration of larger matters relating 
to city layout and services, but the Committee has refrained, as far as possible, from dealing with 
the main questions of city construction, its estimated cost, and the stages thereof, in order that 
it might treat them comprehensively in this General Report. 

PART II.-THE EXISTING DATA, PLANS AND WORKS. 
7. The Committee has reviewed the history of the Federal Capital project, and noted the 

provisions of the Seat of Government Act 1909 passed by virtue of section 125 of the Constitution ; 
the arrangement for surrender of the Territory of the Seat of Government; the agreement with 
the State of New South Wales in regard to water rights over the catchment areas of the 
Queanbeyan and Molonglo Rivers and their tributaries; the provision for railway construction; 
and has also become acquainted with the main features of the area embraced in the Territory 
(vide Plan, Appendix" A"). 

8. It is found that valuable general data in regard to the Federal Territory has been 
collected, including detailed reports on its topography and economic geology; meteorological 
information of great importance from an engineering stand-point; gaugings of the Queanbeyan, 
Molonglo, and Cotter Rivers; tests of materials for construction purposes; information concerning 
afforestation; the nature of soils and results of experimental planting. Reports by the Parlia­
mentary Standing Committee on Public Works are available on the following subjects :-Cement 
Works; Dams for Ornamental Waters; Storage and Regulating Reservoir, Upper Queanbeyan 
River; Main Sewer; and City Railway. 

9. The survey work carried out embraces the survey and permanent marking of boundaries 
of the Territory ; field work for the minor triangulation survey ; descriptive survey over a 
considerable portion; and a contour survey with levels at 5 feet intervals over the City site, and 
extending over an area of 132 square miles. The axial lines of the City plan have been surveyed 
and marked on the ground, and sections of certain streets and roads have been prepared and 
other detail work executed in connexion therewith. General plans of the survey of the Territory 
are in course of preparation, and lithographs of some of the sheets are availabJe. 
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10. A study has been made of the first premiated design for the Capital City, accepted as 
the result of the International Competition in 1912, and the basis of this Committee's investigations. 
The various stages of development of the design and the amendments made from time to time 
by its author have been noted, as indicated in the Schematic Plan (scale, 400 feet to an inch), 
presented to the Minister for Home Affairs in 1915, the larger Contour Plan (scale 200 feet to an 
inch), which was approved by the Minister for Home Affairs on 3rd November, 1916, the 
Plan of the City and Environs (scale 800 feet to an inch), bearing date the 2nd January, 1918, 
and other documents. 

11. An international competition for the Parliament House was inaugurated and issued in 
1914, but was withdrawn upon the outbreak of war. It was re-opened in August, .1916, but 
indefinitely postponed on 24th November, 1916. The Committee proposes to report on this • 
matter at a later date. 

12. A large number of plans prepared in connexion with the Federal Capital have been 
o~taine,!l and scrutinized by the Committee. These include many plans for development of the · 
City design, and for various engineering and architectural schemes, such as roads, waterways, 
city services, water supply, and sewerage, tree-planting, cottages and other buildings. Further 
reference to these plans is made in paragraph 14. 

13. The works and services already executed have been inspected and considered by the 
Committee, and particulars concerning them have been compiled. For convenience they have 
been shown in schedule form (vide Appendix "B "), and the Committee's comments in regard to 
the more important of them are made below. The Committee has been informed that, up to the 
30th April, 1921, the total e:A.rpenditure at Canberra on works and services incidental thereto was 
£1,056,964, and that approximately £740,000_ was also spent on land resumption. 

14. The Committee :finds that many basic preliminary works have been carried out, of a 
class the construction of w¥ch must necessarily occupy a considerable period, and their 
provision, therefore, constitutes a substantial contribution-to the building of Canberra. 

Essential road development throughout the Territory has been undertaken, which is of 
great importance, as the roads were previously inadequate and in poor condition. Bridges and 
culverts have been! built,~including a substantial bridge over the Murrumbidgee River. A bridge 
of lighter type has been built on the Molo:iglo River on Commonwealth-avenue, which provides 
crossing for light traffic when the fords are impassable. 

A modern power-house, the arrangement of which has been based on an efficient design, 
has been erected and equipped with plant conforming to the most up-to-date practice for 
installations of this description. About 57 miles of high-tension transmission lines and necessary 
sub-stations have been erected, providing electrical energy of economic benefit during 
construction stages. 

An adequate and satisfactory water supply has been provided, including a weir and 
reservoir on the Cotter River impounding 380,000,000 gallons; an electrically-operated pumping 
station; 3! miles of rising pipe mains; pipe-head reservoir at Mt. Stromlo (3,000,000 gallons 
capacity) ; 6~ miles of g!avitatio~ pip_e ~ai:i to Red Hill, and a reseryoir at Red H;ill (3,000,0~0 
gallons capacity). Special attent10n is mvited to the attached detailed report (vide Appendix 
"C ") adopted by the 9ommitte~, ~nd already submitted .with its Fourth ID:terim Report of 
21st April, 1921. In this Report it is shown that the selection of the Cotter River as a source 
of supply for ~he C~pital has ins~ed an ample and pure wat~r supply, and that th_e works carried 
out in connexion with the pumpmg scheme are amply sufficient to meet the requrrements of the 
Capital for many years to come, whilst facilities exist for the construction of other works for 
enormously increasing the supply. The Committee considers that the adoption of the existing 
pumping scheme, as opposed to a $rav~tat_ion scheme from any adequate source with its contingent 
heavy initial expense, was sound m prmciple. 

The discharges of the Queanbeyan, Molonglo, and Cotter rivers have been continually 
gauged: since 1910, and the gaugings now afford inf~rmation which was not recorded when the 
City site was selected, and those of the Cotter establish the adequacy of the supply of water for 
a large city. 

The Committee has ascertained that within the watershed of the Cotter River there are 
certain lands the freehold of which has not yet been acquired by the Commonwealth, and one of 
which, comprising about 3,460 acres, adjoins ~he. Cotter da~. It is considered that the acquisition 
of these properties should be completed, as it is of grea~ ~r:iportance tha~ th~ catchment area of 
the City water supply should be kept free from any poss1b1hty of contanunat10n. 

An expenditure of about £36,000 has been incurred on the main outfall section of the 
sewerage scheme recommended by the Parliamentary Standing Committee on Public 'Norks. 
This work was undertaken in anticipation of a population of 20,000 within the first two decade§, 
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as estimated by the Commonwealth Statistician, and stands good as portion of the complete 
scheme for the sewerage of the Federal Capital as recommended by the Parliamentary Standing 
Committee on Public Works, and adopted by this Committee. Special attention is invited to 
the detailed report on Sewerage prepared for and adopted by this Committee, and submitted 
with this Report (vide Appendix" D "). 

Brickworks, with up-to-date equipment, have been built, and the manufacture of high­
quality bricks established on sound economic lines, which can be extended to meet future demands. 
The construction of concrete pipes has also been satisfactorily developed, and investigations 
have been made into the local sources of supply of other essential materials. 

Railway connexion with the New South Wales system at Queanbeyan has been effected 

and extended in the form of a constructional tra,mway, crossing the Molonglo River on a timber 

bridge, into the site for initial development, thus facilitating access and the transport of 

materials. 


Engineering workshops are available to maintain a large stock of const ruction plant, 
and joinery works have also been set up. Provision has been made for supplies of seasoned 
joinery timber, such as maple, cedar, blackwood, celery-top pine, about 1,000,000 s11per. feet 
having been purchased, forming a valuable asset, as seasoned timber is practically unprocurable 
elsewhere. Of this timber about 150,000 super. feet of maple was used during the war for the 
manufacture of rifle stocks at the Small Arms Factory, Lithgow. Considerable quantities 0f 
other stores and materials which were purchased in anticipation of earlier active construction 
are still held, and, in view of the subsequent great increase in cost of such supplies, their possession 
must be a very decided advantage to the Commonwealth. 

The establishment of a horticultural nursery has enabled important afforestation work 
to be undertaken, and valuable data obtained after experimental planting and investigation. 
These tests have determined what trees are suitable for affording shelter, and for city and park 
ornamentation, and the nursery is in a position to supply trees for the planting that should be 
an essential feature of a modern city. 

Temporary buildings for administration purposes during the construction period have 
been provided at Acton, comprising administrative offices, works office, post office, Common­
wealth Bank, cottages for married officials, quarters for bachelors, and a residency. These 
buildings have been in use for a number of years, and have proved valuable and convenient 
assets. They will continue to serve during the period of construction, and-with the exception 
of the residency-being specially designed, can ultimately be removed if desired to 
other locations. The residency will suitably form a unit of the future hospital. 

Following on the adoption of the City plan certain developmental works have been 
undertaken, principally in connexion with road formation-some miles having been graded. 
The Committee has recommended that the regrading of certain of these roads, in the area for 
initial. development, should be undertaken. 

The basic trigonometrical and other surveys, and the subsequent detailed surveys based 
on the accepted City plan, have cleared the way for laying out sections of the City from time to 
time as development may necessitate. 

The various plans now in existence (which include engineering drawings for many 
municipal services-for instance, reticulation of sewerage districts for the initial settlement) 
represent a great amount of thought, and, whilst many of them will be useful, others will call 
for modification or replacement. 

The Molonglo Internment Camp-erected at the instance of the British Government, and 
since taken over by the Oommonw;ealth-would, subject to certain repairs, afford an excellent 
temporary workmen's settlement, complete with lighting, water and sewerage system, at a 
reasonable cost. 

15. Bearing in mind the acceptance of a specific design of city layout, together with the 
restriction which any definite city plan would necessarily impose on a subsequent design of 
engineering works, and having due regard to the differences of opinion usually to be found in 
all engineering proposals, the Committee has reviewed the works and services now existing, 
and advises generally that these works and services are well designed, of sound principles, and 
properly constructed, forming necessary and useful development. 

The proportion of works unsatisfactory- but, in a measure, useful-is small. The 
actual capital loss on unsatisfactory works, in the opinion of the Committee, does not exceed . .. 
1 per cent. of the capital outlay thereon. 
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16. Thus, although there has been a lapse in active construction during the war period, 
the Commonwealth is now in a favorable position for building the City, and has the advantage 
of the initial engineering and other works, which, in any case, must have rn::icessarily preceded 
the actual laying out of the City and the construction of its buildings, and which could only 
be provided at the present time at a greatly enhanced expenditure. 

PART III.-A GENERAL SCHEME UPON WHICH TO DEVELOP THE BUILDINGS OF 
.THE CAPITAL CITY PROGRESSIVELY, HAYING REGARD TO BOTH OFFICIAL 
AND CIVIL OCCUPATION. 

A.~General Considerations. 
B.-Schem~Main Principles. 
O.""":"""""First Stage-Development. 
D.-Developriient •after First Stage. 

A.-GE:'.\'ERAL CONSIDERATIONS. 

17. As the proposal to construct the Federal Capital was under consideration for a number 
of years prior to the war, it is very necessary to consider what effect the changed economic conditions 
that now prevail must have upon it. The Committee believes that, in pre-war days, there existed 
a very general conception of the Capital as a city of immediate development .upon ambitious 
architectural lines, with its governmental buildings on a monumental scale-in every way worthy 
of the Seat of the Commonwealth Government-filth a large initial population consequent upon 
the establishment therein of the whole of the Central Administrations of Departments. Post-war 
problems of finance and the unprecedented demands on the national resources raise the question 
of the expediency of endeavouring to realize such a conception at the outset, and the Committee, 
as a result of its first interview with the Minister, has endeavoured to frame proposals, which, 
while providing for the execution of all essential services, will reduce the initial capital outlay 
as much as possible consistently with the accomplishment of the primary objeetive, as stated in 
the Order in Council, viz., to enable the "Federal Parliament to meet and the Central Adminis­
tration of the Commonwealth Government to be carried on as early as practicable at Canberra." 

18. 'When seeking the site for the City, the Minister's instructions to the surveyor were 
"to bear in mind that the Federal Capital shall be a bea.utiful City, " and, whilst counselling 
that such an aspiration should be maintained, at the same time, this Committee considers that, 
without impairing or obstructing the consummation of tbat ideal, ufalitarian development and 
economy should be the aim in the fust stage, leaving to future decades-perhaps generations­
the evolution of the national City on lines that are architectur::i.lly monumental. 

19. The outlay by the Commonwealth Government on the construction of the City initially 
will depend largely upon the number of persons resident at the first stage, and the initial population 
will be proportional to the number of parliamentarians and officials. Although a large population 
would, in some ways, afford better civic administration, it would entail the settling of more 
extensive areas and increased initial outlay on water, sewerage and electric reticulation, roads, 
footpaths, and kerbs, street lighting and housing. Any method, therefore, by which the early 
population could b~ reduced without impairing the efficie~cy of legislative and administrative 
functions, or a reasonable standard of comfort for the residents, should have weighty claims to 
consideration. 

20. In addition to reducing initial capital outlay, a decrease in the number of persons to 
be housed, and therefore in the attendant municipal services, would render more feasible the 
early consummation of the main purpose, viz., to enable Parliament to meet as early as is 
practicable at Canberra. If, for instance, the number of civil servants to be transferred in the 
fust stage could be reduced, the subsidiary population would be proportionately smaller, thus 
effecting a reduction in the amount of construction necessary and the time required for its 
execution. 

The initial population forecasted in 1910 was 15,000, whereas, under the proposals made 
later in this Report, the forecast, excluding workmen engaged on construction, is 6,000. 

21. In determining how the initial subsidiary population might be economically limited, 
but at the same time remain adequate to cater for the every-da:y necessities and comforts of the 
community, the numbers oi professions and· callings constituting the subsidiary population of 
some towns in New South Wales have been studied, and it is found that in towns of about 5,000 
persons there is often needless multiplica~ion of trading a~d _dist~ibutinf} concerns which could 
be eliminated under a system of co-operative supply and distribution <l.urmg the early growth of 
the City. There is also reason to believe that a co-operative system would, in this case, tend to 
domestic economy. 
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22. Another important factor to be regarded in framing any proposals is that prescribed in 
the Order in Council, viz., that the construction shall be " on the basis of the acceptance of the 
plan of layout of the Federal Capital City by Mr. W. B. Griffin." 

23. As a result of these considerations, the Committee conceives Canberra, during the 
first stage, as a garden town, with simple, pleasing, but unpretentious buildings- mostly single 
story- planned, nevertheless, to afford adequate comfort and reasonable convenience, in which 
legislative and executive government will be carried on, with the population accommodated, 
some in well built and suitably, disposed cottages of permanent construction, others in hostels 
designed to meet their special needs; and with a co-operative system of supply anddistribution 
of commodities, supplemented by such other businesses as may be required. 

B.-SOHEME.-M.A!N PRINCIPLES. 

24. After consideration of the present position as indicated in the foregoing section, the 
Committee recommends the adoption of the following principles, which form the basis of the 
remainder of this Repqrt, viz. : ­

(i) 	The development of the City should be in three stages :­
First Stage-The establishment of Parliament at the Federal Seat of Govern­

ment, attended by such administrative departments or branches thereof 
as must be closely associated with their Ministers. 

Second Stage.-The removal of Central Administrations of other 
Departments to the Seat of Government, additional railway connexion, 
and execution of some permanent architectural and engineering works. 

Third Stage.-Extending over such prolonged periods as may be expedient, 
and providing for the progressive realization of permanent and 
monumental works, ornamental waters, &c. 

(ii) 	So as to curtail capital expenditure by the Government, population during the 
first stage should be kept at the.Jowest._figure_compatible..with legislation and 
administration. 

(iii) 	During the first stage DeJ?artments or Branches should be removed to Canberra 
only as far as is essential. 

It is proposed that the Departments taking up duty either before or 
at the time Parliament sits should be as follows : ­

The Parliament, 
The Prime Minister's Department, 
The Department of the Treasury, 
The Attorney-General's Department, 
The Home and Territories Department, 
The Department of Trade and Customs, 
The Health Department, 
The Department of Works and Railways, 
The Postmaster-General's Department. 

Branches of these Departments, such as those of the Statistician, 
Meteorologist, Auditor-General, Chief Electoral Officer, Public Service 
Commissioner and Commonwealth Railways Commissioner, should not be 
moved until the second or subsequent stages of development. 

Other Departments of the Commonwealth, such as Departments of 
the Navy, Air Forces, Defence and Repatriation, should not be moved to 
Canberra in the first stage, but should each be represented by a Secretariat, 
which should afford to its Minister a bureau connecting him with the general 
administration of his Department, and also provide facilities for conferences 
and other administrative work as required. 

Small Secretariats should also be established for branches of other 
Departments, the transfer of which would be deferred until the second or 
later stages. 

(iv) The erection of permanent official buildings should be deferred until later stages 
of the City's development. 

(v) 	Parliamentary and administrative buildings in the first stage should be of a . ~ 
temporary character. 
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The planning and scale of accommodation in such buildings should 
afford every convenience and comfort, combined with the utmost simplicity 
in construction and embellishment. The materials of construction should 
be such as will most economically fulfil these principles. 

(vi) Civic buildings should be of a 	permanent character, but confined during the 
first stage to the needs of the proposed small initial population, designed, 
however, to admit of development as required. 

(vii) 	Whilst it is essential that certain engineering works, such as those of water 
supply and sewerage, should be carried out in such a manner as to provide 
for the future population in respect of their main lines, the reticulations in 
connexion therewith should be limited to serve the areas for initial settlement. 

(viii) Reliance should be placed, during 	the first stage, on a co-operative system of 
supply and distribution of commodities, private enterprise being restricted 
to those spheres not sufficiently covered by co-operative undertakings. 

In order to achieve the immediate aim in the initial stages, namely, to 
afford sufficient development to enable Parliament to sit at Canberra, and 
thus limit the capital outlay on services to specific areas, it is expedient 
that a ~trict control be exercised not only over the class of business, but 
also over the number which private enterprise may seek to establish, and the 
Committee therefore makes the following recommendations in this regard:­

(a) 	That the erection of buildings of a nondescript character be absolutely 
prohibited; that business sites be granted subject to the condition 
that a building of an approved design be erected within a limited 
time and used only for a specific business for the first five years ; 
and that the unnecessary duplication of businesses be prevented. 

(b) 	 That, whilst it is not considered advisable to create monopolies, the 
establishment of a co-operative system, on strictly bona fide 
non-proprietary lines, be encouraged to the extent of erecting a 
suitable building or group of buildings therefor. 

(c) 	 That trading by any co-operative society receiving any concession 
as proposed be confined to the' Territory for the Seat of Government. 

(d) 	 That there be no restriction to trading in the Territory by traders 
not located therein. 

25. The Committee desires to make clear that the adoption of these principles would involve 
deferring to the second or subsequent stages certain works-such as the creation of ornamental 
lakes, and boulevards, bridges over ornamental waters, the construction of monumental buildings 
in the governmental and civic areas of the City, and the establishment of railway communication 
between Canberra and Yass. 

In this connexion it should be noted that the Parliamentary Standing Committee on Public 
Works, in its report of 28th November, 1916, recommended­

" (a) that the suggested eastern lake be indefinitely postponed; 
" (b) that the provision of other ornamental waters be delayed for years." 

C.- FmsT STAGE.- DEVELOPMENT. 

(a) Forecast of Population. 
(b) Areas for initial Settlement. 
(c) Buildings. 
(d) Engineering Services. 
(e) Inauguration of .Administrative and Civic Functions and Services. 
(j) Estimated Cost of Development-First Stage. 

~6. The following sub-sections (~) to (j) apply soleJy to the first stage of development of 
the City, as proposed in paragraph 24 (1). 

(a) Forecast of Population. 

27. In paragraph 18 it was stated that the main fac~or affecting the p~pulation of Canberra 
was the number of civil servants to be transferred, and it should be specially noted that the 
numbers of officials on which the forecasts made in 1910 were based have increased to a greater 
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extent than was anticipated. The Committee has '0herefore recently ·obtained from Departments 
a revised statement showing the number and conjugal condition of their employees, which it 
adopts as the basis for its forecast for the next three years. In order to arrive at the dependent 
and subsidiary population, the Commonwealth Statistician multiplied the number of officials by 
certain factors, which the Committee has adopted wherever applicable ; but the subsidiary 
business population has been estimated on independent data, in view of the contemplated reliance 
on a co-operat ive system of supply and distribution of commodities, and the proposed temporary 
restriction on multiplication of businesses during the initial stage. 

The forecast of the population is shown in schedule form (vUle Appendix " E "), and t.he 
following paragraphs refer to each of the main headings thereof. 

28. It has been a.ssumed that the 111 Members of Parliament, and their dependants in 
some cases, would result in a total of about 300 persons (vide Appendix" E "). 

29. In paragraph 24 (iii) the Committee has suggested that portion only of the entire 
Central Administrations should be moved to Canberra in the first stage, and, adopting that 
principle, the estimated number of officjals, married and unmarried, to be moved in that stage 
would be 1,071, representing with dependants a total population of 2,877 (vide Appendix " E "). 

30. It has been estimated that 190 employees would be required under local civic and 
governmental administration, representing with dependants a total of 741 persons (vi.de Appendix 
"E "). Under this section provision has been made for the existing staffs of Works and Railways 
and Home and Territories Departments engaged on services of a local-government character 
in the Federal Territory ; for the extension of such activities ; and for the addition of other 
branches, such as Health, Education, Police and Courts, Hospital, and Post and Telegraph, which 
would be required during the first stage, and for which staff would not be included in the Central 
Administration of Departments. 

31. In arriving at the business and subsidiary population, the Committee has adopted the 
principle that the residents would be catered for both in supply and distribution of commodities 
by the co-operative system referred to in paragraph 24 (viii.). There are, however, many classes 
of business which such co-operative system would be unlikely to embrace, ancl the Committee, after 
examination of the population of several suitable towns, roughly forecasted the number of these 
at 120. By adding the number of persons who would be employed in a co-operative society and 
the number of professions and callings outside the co-operative system, and using the recognised 
factor for subsidiary population, the Committee has estimated the total number of persons in 
business a.nd their families at 1,335, to which should be added the estimated number of domestic 
assistants and attendants in the governmental area, namely, 400, or a total under this heading 
of 1,737 (vide Appendix" E "). 

32. It will, therefore, be seen from Appendix E that the total estimated population for the 
first stage under all the headings referred to in the preceding paragraphs is 5,655. Making some 
allowance for visitors the Committee has therefore adopted a round figure for the estimated 
population of 6,000. 

(b) Areas for Initial Settlement. 

33. The adopted City plan provides for a governmental and official residential development 
on the south side of the Molonglo River, and for a business a.nd civic development on the north 
side. In determining what areas of the City, when laid out, would be occupied by the initial 
population on each side, the Committee has assumed that it would be the approved policy to 
restrict the first development to definite areas, and thus avoid increased initial capital outlay on 
roads and other municipal services. 

34. The Committee has assumed that, in the first stage, practically all :fy.Iembers of Parliament 
and their families would live in apartments in the proposed hostel, for which a site has been selected 
convenient to Parliament House and the Governmental Group . It is proposed that Y arrolumla 
House should be made available for the Governor-General during the first stage, and that houses 
near the Governmental Group should be provided for the Prime Minister, the President of the 
Senate, and the Speaker. 

35. The area set apart for the group of governmental buildings has already been defined 
in the City design, shown tinted red on plan (vicle Appendix "F ") ; but, to arrive at the areas 
required for official residences and for business and civic development, it has been necessary to 
prepare an estimate of the number of dwellings, and this is shown ina schedule(vide Appendix"E "). 
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36. On the basis of this schedul.e, the Committee, after carefully studying the general 
topography of the City, has selected an area on the southern side of the Molonglo, extending from 
the watershed west of Hobart-avenue to Wellington-avenue and from Capitol Circuit to Australasia 
Circuit, for the location of residences for the officialipopulation. This area is shown tinted blue 
on the attached plan (vide Appendix "F ") 

37. On the north of the Molonglo and adjoining the Civic Centre, a community area has 
been located for the initial business quarter and civic building development, for which the ordinary 
municipal services should be carried out. The area comprises about 250 acres, and lies between 
Northbourne and Canberra avenues, in the neighbourhood of Ainslie-avenue, as shown tinted 
brown on plan (vide Appendix "F "). 

(c) Buildings. 

38. In accordance with the general principles stated in paragraph 24 (iv), it is proposed 
that no monumental governmental buildings should be erected in the first stage, but that designs 
should be without pretension either in scale or architectural adornment. 

39. The buildings which, it is considered, the Commonwealth would have to provide in the 
first stage include- . 

Parliament House. 
Government Printing Office. 
Administrative Offices, Governmental Group. 
Residences for­

Governor-General. 
Prime Minister. 
President of the Senate, and Speaker. 
Members of Parliament. 
Officials-

Central Administration. 
Civic Administration. 


Buildings for Civic Administration. 

Some Business Premises. 


·40. Parliament House.-The Committee regards the erection of the permanent Parliament 
House as a work which might be deferred for many years, or until the Commonwealth desires to 
proceed with it. In any case it would not be possible to erect that building within the period 
assigned to the first stage. 

· At the Minister's request, the Committee furnished a Report upon a· proposed Conference 
Hall, and, in submitting the plan of the building, it was stated that the design provided for 
extension, if desired, at a later date, to form a temporary Parliament House with the requisite 
accessory accommodation. The Conference Hall has been designed, but the extensions have not 
yet been planned, although sufficient preliminary work has been done to permit of making a rough 
estimate of the probable cost. In the temporary building the legislative chambers, committee 
rooms, library, dining room, and other accessory accommodation, would all afford the space and 
comfort necessary for legislative work, and due attention would be given to the question of 
acoustics and sound resistance between rooms. The legislative chambers and other apartments 
would be embellished internally with restraint, and the external architecture would be simple, 
but decorous. 

The site selected for the temporary parliamentary buildings would afford a vista along tJte 
main governmental axis, overlooking the ornamental grounds. It would be clear of the site for 
the permanent Parliament House, which could be constructed in the future without disturbing 
Parliament. 

If this suggestion for temporary Parliamentary buildings be adopted, the Committee believes 
that the Commonwealth Government would save the expenditure that would be required for the 
monumental Parliament House for many years. 

41. Government Printing Office.-The establishment of the Hansard and Parliamentary 
Printing Offices should precede the first sitting of Parliament. Ordin:ny Government printing, 
however, might still be executed in the Government Printing Offices of Sydney and Melbourne, 
as the machinery and staff normally engaged on parliamentary prin'!iing would not be able to cope 
with much ordinary work during sessions. By adding a few machines, however, this Department 
could undertake some of the ordinary Government printing during recess, thus keeping the 
parliamentary printing staff continuously employed. · 
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There are advantages in keeping this institution close to Parliament, and it is proposed 
that accommodation therefor, planned in sympathy with other administrative buildings, should be 
located in the Governmental Group. The electric supply for power and heat would eliminate the 
necessity for steam plant, and its attendant fuel supply and smoke, thus removing objections to 
the location suggested. 

42. Administrative Offices, Governmental Group.-At the time Parliament meets-if the 
Committee's proposals are adopted-there would be 1,071 officials of the Central Staffs at Canberra, 
for whom a :floor space of 146,604 square feet would be required in the Governmental Group of 
buildings (vide Appendix "G "). The considerations mentioned in paragraph 40, regarding 
Parliament House, apply with equal force to the administrative buildings, and the Committee 
considers that any buildings erected for this purpose, in the :first stage, should be of a temporary 
nature, and so arranged as to be clear of the sites allotted to permanent buildings according to 
the accepted City plan. 

. Under this proposal the requisite :floor space would be provided in unit buildings, each 
containing about 5,000 square feet. These would be conveniently arranged in two groups, in 
pleasant surroundings, one on each side of the main axis of the Governmental area. They would 
be of framed construction with tiled roofs, and would provide comfortable offices, well lit, with 
their interior arrangements planned to meet the requirements of Departments. Covered passages 
would connect these unit buildings, which would be situated on the natural surface levels as far 
as practicable. In each of the two groups refectory and recreation accommodation would be 
included for the convenience of the staff. This is considered an indispensable adjunct, particularly 
in the first stage, owing to the relative locations of the Governmental and residential areas 
according to the City plan. 

These buildings, being temporary, might ultimately be moved to another site, although 
there should be no need to do so during the second stage of development-in fact, for many years, 
or until the Commonwealth might feel disposed to erect permanent building-s. 

Plans of one or more of the permanent buildings should be in preparation in the last year 
of the first stage, in anticipation of the removal of the whole of the staffs in the third year of the 
second stage. This will be dealt with in a special report to be submitted later by the Committee 
on the Governmental Group generally. 

43. Residences.-It is considered that, duiW.g the first stage, the erection of housing for 
Members of Parliament, for administrative officers and their families, would devolve principally 
upon the Commonwealth, although it might be anticipated that, in the second and third years of 
construction, private enterprise would erect a proportion of these dwellings. In addition to the 
housing for officials, there would be a large number of dwellings for private persons, principally on 
the civic side of the city, and it is thought that the provision of these houses should be left to 
private enterprise, possibly stimulated by the Government. 

In Appendix "E" are shown separately the number of houses estimated to be required on 
the official side and on the civic side, and those which it is proposed should be erected by the 
Commonwealth and by private enterprise respectively. 

44. Governor-General.- It is proposed that Y arrolumla House should be renovated and 
enlarged to render it suitable for a temporary Government House. 

45. Prime Minister.- A suitable bungalow house should be built in the vicinity of the 
Governmental Group, so located as to admit of its being used for other official residence when the 
time might be considered opportune to provide a permanent residence for the Prime Minister on 
an appropriate scale. 

46. President of the Senate and Speaker.-An arrangement, similar to that proposed for the 
Prime Minister, should be made for accommodation for the President of the Senate, and the 
Speaker. 

47. Members of Parliwment.-It is thought that, in the first stage, most of the Members 
of Parliament would prefer to live in the hostel, for which a design has already been submitted 
at the Minister's direction, in relation to a proposal to hold a conference at Canberra. 

The building has been so designed as to admit of the speediest possible construction con­
sistent with the provision of an adequate degree of comfort and convenience. It contains a. 
central portion for administrative, recreative, and dining purposes, around which are grouped 
separate pavilions containing private apartments and b~drooms, and connected with the main 
building by covered ways and enclosing garden courts. The complete hostel would accommodate 
about 200 guests, and the pavilions could be constructed in sections, as might be approved by the 
Government. · 
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The proposals, however, include ten houses for Members, and it is thought, also, that some 
would prefer residence on the civic side of the City. 

48. Ojficirils-Oentral and Oivic Administrations.-lt is thought that, out of an estimated 
total number of 623 married civil servants, including officials of both Central and Civic Adminis­
trations (vide Appendix "E "), 446 families would live in cottages and 177 in hostels. Of the 
total number of 446 cottages, it has been assumed that 300 would be built by the Government 
and the remainder by private enterprise. No exact data, however, is available to the Committee 
to enable it to determine what proportion of hotises would be provided by private enterprise, and 
it might be necessary for the Government to establish some._form of loan fund to assist individual 
building. 

The Committee has not attempted in this Report to establish scales of accommodation for 
the various grades of officials, but in preparing the estimated cost which is stated later (vide 
paragraph 74) has adopted an average cost factor per house. 

49. Buildings for Oivic Administration.-lt will be necessary, in the first stage, for the 
Government to erect public buildings, such as schools, hospital, post, telegraph and telephone 
offices, police court, police station, offices for civic management, fire station, and railway buildings. 

These premises should be so designed as to afford accommodation on a modest scale for the 
anticipated initial small population of 6,000 or more, and would be suitably planned and laid out 
for extensions in pace with the development of the City. 

50. Schools.-Two primary schools for 500 scholars each, and an advanced secop.dary school 
for 200 scholars, together with teachers' houses, would be required in the first stage, followed by 
a technical college in the early part of the second stage. Until Canberra is a large town, University 
training should be afforded elsewhere. 

51. Hospital.-The existing hospital would suffice if some wards and other accessory 
buildings were added. Some of the cottages already built for temporary administration during 
construction would be occupied by the hospital staff. , 

52. Post, Telegraph and Telephones.-The main post and telegraph offices should be near 
the civic centre railway station,. with a small branch office within, or adjoining, the Governmental 
Group. The automatic telephone exchange building, with an estimated initial capacity of 1,030 
lines, should be in the civic centre, with a branch automatic exchange in the Governmental Group 
for inter-departmental and other official communication. 

The telephone and telegraph systems in the first stage should each include trunk lines to 
Sydney and Melbourne, for preferential use by the Government Departments. The Committee 
has been advised that an independent wireless station for use by the Navy Department would be 
necessary. 

53. Oivic Offices.-For city management, suitable premises, two-story, shou)d be bUilt at 
the civic centre, containing several offices for civic work, a board room, public business room, 
and small circulating library, an entertainment hall, and a number of offices to be let to business 
men. These premises, in common with others at the business centre, should be simple in design, 
and form part of a symmetrical group. 

The site of a future town hall should be reserved in the first stage, and when the time 
arrives to provide that building, the civic offices described above should be let for business purposes, 
and would be planned with that object in view. 

54. Police Offices.-The building should be two-story, providing for police offices and 
quarters, police court, civil court, and police cells. The lay-out and designs should be in harmony 
with the civic offices, and form part of the group referred to under that heading. 

55. Railway Buildings, &c.-The proposal is that, in the first stage, the existing railway 
laid for construction to the civic centre should be used for passenger traffic. This line is not on 
its permanent location, thus the railway station, together with goods sheds, &c., should be 
temporary. 

56. Other Public Buildings, such as fire station, official garage, steam laundry, abattoirs, 
destructor, are covered by the estimates of cost, and need not be described in this general Report. 

57. Some Business Premises.-lt has already been suggested, vide paragraph 24 (viii) that 
the needless multiplication of businesses be prevented, and that the establishment of a co-operative 
system be encouraged to the extent of erecting a suitable building or group of buildings therefor. 
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It might not be necessary, howeve:r, for the Government to provide such a building, but this 
would be determined by circumstances at a later date. The co-operative store buildings should 
form part of a group near the railway station, located with due regard to the avenues for distribution 
and the convenience of persons shoppL.'1.g. The exact site is a matter for later consideration, but 
it should be part of a general plan which would include shops for businesses not embraced by the 
co-operative system. 

It is considered that it might probably be necessary in the first stage for the Government 
to provide some of the buildings for those business activities not usually embraced in the co-operative 
system, and in preparing the estimate of cost, provision has been made for a few premises which 
would form part of a properly arranged centre and would set the standard for future buildings 
of this type to be erected by private enterprise. _ 

The design of the whole of this group should be subject to Building Regulations. 

(d) Engineering Services. 
58. The Special Report on Water Supply, which has been adopted by the Committee and 

already submitted in its Interim Report, is appeuded to this Report (vide Appendix " C " ). 
In this Report it is shown that the main works of water supply from the Cotter River 

insure the delivery at the City of an adequate supply of water for years to come. 
The additional services which are included in the estimate of cost submitted in this Report 

for the first stage are necessary, firstly, to complete certain jtems which remained unfinished 
when work was discontinued ; and, secondly, to provide for the distribution of water to the areas 
to be firs~ settled, incidentally improving the supply to the Military College. 

59. The Committee has arranged for a special report to be prepared to embody its views 
onthe question of sewerage, and this is appended to this Report (vide Appendix "D"). 

The proposal adopted provides for completing the scheme recommended by the Parlia­
mentary Standing Committee on Public Works, namely, for the collection and delivery of the 
sewage of the City by gravitation to Western Creek, where treatment works would be constructed. 

The work which should be carried out by the time Parliament would meet comprises the 
completio1:1 of the outfall sewe:r, the const;ruction of which was suspended in 1917, the completion 
of the mam sewer on the governmental Slde of the Molonglo, and of the main sewer through the 
civic centre, but postponing to later stages the extension of the main sewers from the power station 
to Eastlake area and from the civic centre to the Military College. 

60. Electric Supply-Primary Development.-This covers supply of power to settlements 
.north of the Molonglo at civic centre and south of the Molonglo to the governmental area and 
other settlements. Generally, high tension supply would be obtained by extensions from the 
existing lines to transformer sub-stations fr9m which low-tension distributors would 'be run 
along the streets and rear boundaries of allotments for the general reticulation, street, lighting, &c. 

It is not proposed, in the first stage, to underground the mains, except those near the 
Governmental Group. 

61. Stormwater.-';£-'hough it would be necessar:r _later to. afford general protection from 
stormwater to all occupied areas, the only area requmng special treatment, in the first stage 
would be that in the vicinity of the civic centre. 

To the n?rth of that proposed settlement Moli?-t Ainslie rises abruptly from the plain, 
and in heavy rams the surface water from the mountam slopes, following the natural fall of the 
ground, accumulates upon and floods a small part of the flatter area where the settlement is 
situated. It is advisable to construct a cut-off drain-earth channel-to divert this surface water. 

The cha:inel proposed for the first st~ge would be part of a mo~e extensive project designed 
to protect the future development of the City north of the Molonglo m course of time. 

62. Roads and Bridges.-The necessity for extending roads of no more than sufficient 
width in a substantial manner to carry heavy construction traffic and to be permanent utilities 
involves considerable outlay, _U?avoidable un~er t~e peculiar and ~usu~l conditions of linking 
up, the ge~e~al centres of act1:vity. . The ?ons11ruction .of these roads m a temporary manner is, 
in the op1ruon of the Comrruttee, madv1sable. It must also be remembered that these xoads 
must be graded and located to permanent levels suited to final development. In its estimate 
for the first stage the Committee has included provision for the construction of such avenues and 
main roads as are considered essential for immediate development, and for such subsidiaryroads 
as are necessary to serve the areas on which settlement is proposed. 

AB the present bridge over the Molonglo River will not carry heavy traffic, which therefore 
cannot be t aken across when the fords are impassable, provision has been included in the estimate 
for the first stage for the construction of an additional timber bridge, of New South Wales standard 
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design, capable of carrying the heavy construction traffic. This bridge would be of great con­
venience, affording a. second means of access from the north to the-south portions of the City, and 
the proposed location is on Federal-avenue, hut clea.r of the site of the permanent bridge. 

Owing to the fact that the railway connexion to Y ass is not provided for in the :first stage, 
it is considered advisable to construct two bridges on the main Yass-road at Ginninderra and Hall, 
as at the present time during heavy rains traffic is suspended, and provision for these has been 
included in the estimate of cost. 

63. Tree Planling.-The planting of trees for the beautification of avenues and streets, 
and the provision of park areas, are essential features of the approved City plan. This service 
should be undertaken as soon as possible in the development of the City, in order that the 
preliminary work might be completed and the trees appreciably advanced in growth by tbe time 
Parliament meets. 

In its InteTim Reports the Committee has already submitted proposals for planting certain 
avenues and also belts of trees to afford shelter and protection to the areas where settlement is 
now taking place. It is now proposed that general planting be undertaken progressively, and 
that a definite sum be allotted each year for this important work. This has been provided for 
in the estimate of cost submitted in section C (f) of Part III. in this Report. Attention would 
first be given to the protection and beautification of the residential areas on each side oi the City 
where initial settlement had been recommended; planting the main a.venues and suitably laying 
out and planting with shrubs the enviro.nm.ent of the temporary Parliament House, temporary 
Administrative Offices and Hostel. 

The Committee attaches special importance to the early planting of the parks and other 
suitable areas along the shores of the future lakes. At the present time the willow trees bordering 
the Molonglo River form a most attractive feature of the Capital site. As soon as the ornamental 
lakes are formed by the construction of the retarding dam at Yarrolunila; these v~illow trnes will 
be destroyed. The Parliamentary Standing Committe on Public \Varks has recommended that 
the formation of these ornamental lakes should be deferred for some years, but this Committee 
feels that during the period which may elapse until the lakes are formed provision sbould be 
made to replace the willow trees, which will be eventually destroyed, by ornamental .planting of 
the lake margins. 

64. Railway.-The existing ra.ilway and tramway would need additi01rn', snch as the 
provi.si-0n of sidings for goods, coal and 'water, ~mall marshalling yard, engine shed, station a.nd 
goods buildings. The temporary location of part of the line sholtld be retarned unW a later 
stage of development. , 

The Committee has ascertained that the existing timber railway bridge over the. l\'rolonglo 
is sufficiently strong to carry rolling stock as at present used on the Coom.ai LiDe. 

• 
65. River Regulation.-The construction of a storage rese-.rvoir on tile Queanheyan :River, 

to regulate the flow of. the 1'1olonglo at the Federal Capital is desil'able, but it is thought th.at this 
work might be cleforred until the second stage, a conclusion which is in accordance with the 
recommendation of the Parliamentary Standing Committee on Public Works. 

(e) Inaugnration of Administrative a.ntl Civic Functions. and 8erv·£ces. 
6&. Bm:bd:ing Regukaions and Leasing of Oitry Lamds.-Before City lands could be leased; 

it would be necessary that building regulations be promulgated. These would reqttiille t© he 
specially drafted to suit th.e peculiar conditions under which the Federal Capital would develop, 
and which wouJd be quite different to those- affecting ordinary cities or towns. The leasing of 
lauds is, howeve:i:, a step which the Committee advises should be deferred until the construction 
of the first stage is well advanced, the exception being Rites foi: ecclesiastica1 1:miJdin{¥. It is 
th01.lght that, m1der such circumstances, there would be a more definite prospect. of inducing the 
public to lease land at good rentals than if leases were granted \vh.ilst thel'e might remain ju th~ 
public mind any uncertainty as to how and when the City wourd be occupied by the, Government_: 

67. Initial Aclmvi,nist1rntion and! LoGCbl Government.-Durill.g the, first stage, which would 
be almost wholly co11structive, it is considered that tb:e City aidministratio'.I'l should be­
controlled by the extension of an existing Department under the Minister. The Committee 
advises, however, that at a suitable stage of population settlement, the whole City administration 
should be vested in an independently constituted Board of Control, appointed by the Government, 
non-elective, and consisting of experts in municipal and business mana;gement . . 

68. P1iblic Roorea.tio'n.-'I'he Committee regatds early p1•ovision for te€reation es~ntiaf 
The allocat1ion of the larger open spaees and some build.rugs for IieerGation and amusement, sueh a-s, 
general sports gronnd and race-course, should be initiated in the first stage. Under suitarble 

F.15520.-2 
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location and proportion, these provisions can be made fully self-supporting and even highly 
profitable, as shown by the experience of existing cities. These should be in the earlier stages 
under Departmental, and subsequently under Committee, control. Tennis courts and bowling 
greens, &c., should be distributed, and may be located in many of the smaller plantation areas. 
A golf course should be set apart and improved sufficiently for early use, and, at a later stage, 
vested in a Committee under suitable conditio11-:i. 

The Committee has included in the general estimate of cost a sum to cover the contributions 
by the Government under this heading in the first stage. 

69. 06metery.-lt is necessary that a cemetery should be provided in the :first stage. Some 
investigations in this connexion have already been made, and a suitable site should be located 
and preliminary developments undertaken at once. Provision is made in the estimates of cost 
for this service. 

70. Development of Co-operative System,.-The Committee has advised-paragraph 24 (viii)­
that, in the first stage~ the supply and distribution of commodities should be under a co-operative 
system as far as feasible. Although it is anticipated that, in later stages, the business development 
would be in the hands of private enterprise, the advantages of restricting the multiplication of 
various trades in the first stages has already been dwelt upon in the aspect of curtailing initial 
expenditure by the Commonwealth in developing additional areas. The difficulty which. must be 
apprehended in attaining supply and distribution in anticipation of a rapid infl.ux of a considerable 
population is another reason for adopting the system suggested. The .proposal is that the 
Commonwealth should erect premises on lease to provide for the extension of the existing 
co-operative ~ociety, or, alternatively, for the establishment of another similar soeiety. 

71. Building Construction by Private Enterprise.-The Committee does not feel warranted 
in anticipating that, during the first two years of construction, private enterprise would assist 
materially in the erection of dwellings for officials ; and, in any event, the construction of 
buildings for governmental work must be done by the Commonwealth. It is thought, however, 
that, during the third year of construction, in which the first pronounced influx of Government 
Departments would occur, some of the dwellings would be built by private enterprise, and that 
professions, trades, and callings not embl'aced by the co-operative system would establish them­
selves and build their own business premises and cottages, as occurs in ordinary town development. 
A proportion of the married and unmarxied officials would board in hostels, which it is thought 
would then be built by private enterprise. 

72. Transfer of Central Administrations.-In paragraph 24 (iii) it was recommended that 
the removal to Canberra during the first stage should be confined to certain Departments, or 
branches thereof. Alth011gh these should all be accommodated before the sitting of Parliament, it 
would not be expedient to remove them all within any very short period; such sequence, therefore, 
should be observed as would best assist in the development of the City and least interfere with 
general administration. The difficulties involved in the transfer would be considerable, anu, 
although the cost cannot be predicted with any great accuracy, it is thought the provision in the 
estimate should suffice. 

73. Time req_uired for Construction.-The period of three years assigned by the Committee 
for the first stage is the minimum that the resources in materials and labour would permit without 
unduly increasing cost. 

(f) Estimated C_ost of Development-First Stage. 

74. Having briefly described the principles to be adopted and the more important of the 
works and services proposed for the first stage, the Committee is now in a position to give an 
estimate of cost covering all services for that stage. For convenience, this is shown in schedule 
form (vide Appendix" H "), and amounts to £1,799,000, the expenditure of which sum would be 
spread over three years approximately in the proportions shown in the schedule. The estimates 
for the various items are based upon the Committee's knowledge of present costs of construction 
without anticipation of either increase or decrease, but are not the outcome of priced quantities, 
which it would be manifestly impossible to prepare for this Report. 

75. In making this estimate, the Committee has presumed that there would be continuity of 
work throughout the first stage, and that there would be no periods of inactivity, necessitating the 
discharge of workmen, the cessation of manufacturing, and the breaking up of the works 
organization. Ifserious interruptions occurred in the progress of these works, it would be inevitable 
thatexpemes both for overhead charges and for the actual works themselves would be considerably 
increased. 
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76. For the plirpose of ea,sy comparison, the Committee ill.ts prepared a graph showing the 
relative costs of the proposed works and services in each of the three years of the first stage, and 

-indicating the sequence which it is suggested should be observed in the execution of these works 
and services (vide Appendix "J "). 

77. After having carried out the works mentioned, the Commonwealth Government 
would have accomplished the primary objectives. Parliament would have been established at 
Canberra in buildings affording adequate accommodation and comfort; and which, at the discretion 
of the Government, could be so occupied for many years. It would have transferred to Canberra 
the Administrative Departments as far as was essentfal during the initial stages, and it would 
have brought this about at the smallest possible cost. The development of the City would have 
been in accordance ·with the approved city plan, but the expense of much ornamental or monumental 
construction would have been deferred until such future time. as might be desired, although the 
tree-planting would have been an effective step tm.vards the gradual beautification of the City 

"D."-DEVELOPMENT AFTER FIRST ST.AGE. 

(a) General Considerations. 
(b) Removal of Additional Departments. 
(c) Forecast of Resultant Population. 
(d) Additional City Areas. 
(e) Buildings. 
(j) Engineering Works. 
(g) Estimated Cost of All Services- Seconc.1 Stage. 
(h) Third Stage and Concluding Remarks. 

(a) General Considerations. 

78. The stage oE development outlined in Section (C) having been reached, the Govern­
ment would be in a position to continue construction to accommodate at Canberra those Central 
Departments not moved there in the First Stage; or to defer that work until such time as 
Parliament deemed suitable. 

79. In this Section(" D ") the Committee deals with the steps to be taken to transfer the 
remainder of the Central Administrations of Departments to Canberra, and outlines a scheme for 
the Second Stage referred to in Paragraph 24 (i) . 

80. The general considerations mentioned in Part III. (A), upon which the first stage of 
construction would be based, actuate the Committee in advising that the development in the 
second stage should also be restricted to essentials. 

(b) Removal of Additional DepGJrtments. 

81. Upon the completion of the first stage, as recommended, the following Central 
Administrations of Departments and Branches of Departments would not have been removed to 
Canberra, viz .. :­

Departments.-Navy; Defence; Air Force. 

Branohes.-Public Service Commissioner; Auditor-General; Statistician; Meteorolo­
gist ; Commissioner of Patents ; Commonwealth Railways Commissioner; Director 
of Naval Works; and Note and Stamp Printer. 

It is assumed that these Departments and Branches, with the exception of the Note and 
Stamp Printer, would be moved to Canberra in the second stage, as soon as office accommodation. 
could be provided. 

(o) Forecast oj Resultant Population. 
82. The number of officials in the additional Departments and Branches mentioned in 

paragraph 81 (excepting the Note and Stamp Printing Branch) at the present time is approximately 
1,000- which, added to the number of members and officials already proposed to be located iD 
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Ca:h.berra in the fust stage, would make a total 0£ 2,372. To this should be added a percentage 
of growth-say, lO~per cent. in ten years-bringing the total forecast ot members and officials 
to approximately 2,600. In forecasting the total population for the firf:>t stage, it was considered 
that temporary reliance on co-operative supply, and restriction of the number of businesses would 
reduce the subsidiary population, but the Committee is of opinion that the forecast of population 
for _the second stage should be based on the factors suggested by the Commonwealth Stat istician, 
which allow for the admission of private enterprise as in ordinary Australian towns. The 
CoID:monwealth Statistician's factors, therefore, applied to the estimated mup.ber of members and 
offima.ls referred to above, produce a total, including the subsidiary poplilation, of apprmtimately 
18,000. . 

(d) Add1:tim'ial City Areas. 
83. The residential areas to be developed in the second stage would depep.d to $Ome extent 

upon the inclinations of citizens. · The development of the businesses would naturally be in the 
civic area, although some smaller shopping centres would probably grow near the main residential 
groups. It has been assumed that, subject to the limitations imposed .by the cost of extending 
municipal services, and by the general scheme of City layout, the public would be permitted to 
occupy lands where desired, and thus definite areas should not be denoted on the plan at present. 

84. The estimate of cost for municipal services has, therefore, been based upon a per capita 
unit, and should apply broadly to any areas developed, having regard to the fact that the trunk 
services would have been established in the first stage. 

(e) Buildings. 
85. Pcvrliatment House.-In paragraph 40 it was indicated that the Parliamentary buildings 

proposed for the first stage would afford every comfort for members and the accommodation 
required for the conduct of legislation. It is probable, however, that future requirements would 
call for additional accommodation, and the estimates for the second stage include provision for 
the possible exte.nsion of the building. 

The Committee desires to reiterate its view that the expenditure on a monumental Parliament 
House would not be a necessity, and might be postponed for many years, or until such time as its 
erection might be considered expedient. 

86. Administrative Qffices.-The unit buildings proposed to be en~cted in the :fi+st stage fol' 
Central Administ-rations would not afford space for the remainder of Departments and Branches · 
mentioned in paragraph 81, and one of the first steps of the second stage, therefore, would be the 
erection of supplementary office accommodation. The first stage unit buildings woul d not be 
erected on the sites allotted for permanent buildings, and thus would probaqly remain in use for 
many years after the erection of additional offices of either permanent or temporary character. 
I t would be feasible to continue the erection of one-story unit buildings, but the ground areas 
covered would be so large, and the buildings so scattered, that it is thought that the Departments 
moved in the second stage should be accommodated in buildings which would form the first of the 
permanent Administrative Offices. The cost of these buildings woulcl be comparatively greater 
than that of the tentative unit buildings proposed for the first stage, but thejr provision would 
afford advantages ·in addition to that of compact groupll.1g, aud the estiJnat~ of co~t for the 
second stage, therefore, covers the erection of some permanent buildings. 

I . 

87. Government House.- It is thought that the erection of the permanent Government 
House should be begun in the second stage, and provision has accordingly been made in the estimate 
of cost. 

88. Residenoes.-.A.fter the establishment of the City, aud the housing of a l:;i.rge munber of 
officials, private enterprise might be expected to provide the majority of the additional cottages 
and hostels for lVIembers of Parliament and Civil Servants, but the Government would probably 
still be called upon to erect a proportion. The estimate of cost for the second stage includes a sum 
which it is thought would be directly expended by the Government on additional housing 
construction. 

89. Buildings for Civic Administnibion.-The offices and buildings for Civic Administration 
provided in the first stage should, with some extensions, meet requirements for the second stage, 
but it would be necessary to establish additional Primary and Secondary Schools, and a Technical 
College. There should be no urgent need for an elaborate Town Hall, and public places of 
entertainment would, it L':i thought, be supplied by private enterprise. The erection of shops and 
places of business should, in the second stage, be left to private enterprise, subject in all cases to 
building regulations. The Committee conside,rs that, during the second stage, the time would · 
not. arrive for fOlmding a University and such institutions as l\foseum and Bur.eau"'"C of Arts and 

http:groupll.1g
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Sciences. The existing Hospital would require extension, but the foregoing considerations as to 
population war.rant th.e assumption that a large institution, built on permanent lines, would not be 
required until a later stage. The erection of ecclesiastical buildings for both the first and second 
stages would be a responsibility of the community, and does not call for special consideration in 
this Report, other than the -provision that sites should be determined by the Government. Grounds 
for p"Ublic recreation have been ;referred to in paragraph 68. Although some contribution by the 
Government in the second stage would be a proper investment, it is considered that the citizens 
should be relied on more and more to finance such undertal~gs. The growth of tra.ffic would caJl 
for extensions to Railway Buildings, such as car sheds and yard development. 

Provision has been made in the estimate of cost for the second stage for the various 
Governmental services referred to in this paragraph. 

(j) Engineering Works. 
90. Ornamental Lalces.-Although it would not be essential to create ornamental lakes, it 

would be necessary to regulate the :flow of the Molonglo River through the City site, and, therefore, 
to erect a dam on the Qnea.nbeyan River to impound waters. 

. 91. Brid_qes.-Until the construction of dams for ornamental waters be projected, it wol!.ld 
not be necessary to erect permanent bridges with traffic ways at an appropriate level. Thus 
the temporary bridges proposed for the first stage would suffice, and the heavy expenditure upon 
high-level bridges would be postponed to a later stage. 

92. Roads.-The development of roads should proceed simmtaneously with increase of 
population. Some development of boulevards and park areas would be called for in the second 
stage, together with the continuation of the progressive planting of trees proposed for the first 
stage. 

93. Water Supply and Sewerage.-Subject to the extension of reticulation systems, the 
water supply ma.ins and the main sewers laid in the first stage would ineet requirements for the 
second stage. It would, however, be necessary to extend the main sewer on the northern side 
(vicle Appendix "D "). 

94. Electric Supply.-Electric supply from the existing plant would meet requirements of 
the second stage, but, towards the end of that stage, initial action should be taken to extend the 
plant by adding one generating unit and boiler, together with reserve bunkerage. This extension 
would be in accordance with the general scheme upon which the existing power plant has been 
installed. The regulation of the :M:olonglo River, referred to in a preceding paragraph, would also 
be an essential service to afford circulating water for condensers. The network for electric supply 
to settled areas would require to be extended by the erection of mains and sub-mains. 

95. Rciilway.-The railway from. Queanbeyan should ·meet requirements for the second 
stage so far as the connexion with the New South Wales Railways via Queanbeyan is concerned, 
I~ would probably be necessary, however, to construct a railway in the Commonwealth Territory 
to its north-western boundary to Qonnect with the line to be laid by the New South Wales Govern­
ment from Yass to that boundary, as prescribed in the agreement b"etween the Commonwealth 
and the State of New South Wales. 

96. Storm-water.-The cut-off drain referred to in paragraph 61 to divert storm-water 
discharged from l\fount Ainslie should be extended to protect an additional area to the east of 
the civic centre. The storm-water drainage of the settled areas would also require extension. 

97. The estimate of cost for the second stage contains provision for .the engineering services 
recommended jn paragraphs 90 to 96. 

. (g) Estimated Cost of all Services-Second Stage. 
98. The Committee has prepared an estimate of cost for the works of the second stage 

(vide Appendix" K ") of £1,294,000. The expenditure involved would be spread over a period of 
at least three years, but it is not possible in this Report to allocate expenditure to each year of the 
second stage, as the period for execution is at present uncertain. Assuming that the second stage 
development would follow continuously on that of the first stage, it would be necessary, before 
completion of the latter, to initiate the works for the second stage. ·The amount required for this 
purpose has not been included in the estimate of cost for the first stage (vide Appendix "H "), 
nor is it shown on the graph (vide Appendix · " J "), which is confined exclusively to that stage. 
The additional amount required for initiating second stage works would depend upon Government 

· policy. 	 The considerations regarding continuity of construction mentioned in paragraph 75 
apply equally to second ttage works. 
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(h) Third Stage and Concluding ReJmO!tlcs. 
99. The Committee's recommendations. for services included in the Firi)t and Second 

Stages mentioned in paragraph 24 (i) have been explained, and the Third Stage now· remains 
to be considered. The Committee conceives that, in a lengthy period, subsequent to the 
completion, of the Second Stage, the .Government, at its discretion, would undertake the 
construction of monumental works contemplated in the design of the City, and which this 
Committee has recommended should not be provided in either the F irst or Second Stage. These 
would include such works as large permanent buildings, ornamental waters, high level bridges, 
permanent r~ilway and city tramways. The date of their construction is considered too 
indefinite to enable the Committee t o give in this report an estimate of cost or· forecast of the 
time for their execution. Reports on the~e matters are also largely dependent on t he adoption 
of prill'ciples laid down in this First General Report. The Committee proposes, therefore, to 
defer giving advice regarding works which· would be undertaken ' in the third period of 
development. 

· 100. Although considerable outlay is entailed, the Committee assumes that rates and 
charges in respect of land leased would, as the development of the City proceeds, suffice to 
pay interest on the expenditure on municipal services, such as roads, water and sewerage 
reticulation, and electric supply. · It is likewise assumed with regard to expenditure incurred · 
by the Government upon residential housing that such accommodation would be leased or 
disposed of so as to provide interest upon the outlay, and such sinking or depreciation funds 
as are necessary to place the transactions generally on a sound financial basis. 

101. In conclusion, the Committee desires to draw special attention to its references 
in paragraph 75, which lay stress on the importance -of maintaining continuity of effort. 

We have jjhe honour to be, 

Sir, 

Yours obediently, 

JOHN SULMAN, Chairman. 

E. M. DE. BURGH, 

HERBERT E. ROSS, 
Members.

P . T. OWEK, 

J. T. H . GOODWIN, 

C. S. DALEY, 

Secretary, 

Sydney, 18th July, 1921. 
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APPENDIX "B." 
• (l'ide paragraph 13.) 

• 
FEDERAL CAPITAL. 

JJTS1' OF PRINCIPAL WoR.KS AND SERVICES EXECUTED UP TO E~ 0 1< 1920. 

Surveys.- Survey and mn.rking by permanent monuments the boundaries 0£ the Federal Territory; · Jield work 
for the :Minot 'rriangulation Survey ; 5 feet contour survey over a large area, including the city site; descri.ptive surveys 
over a considerable portion of the 'rerritory ; lay-out on the ground of the n,xial lines of the accepted city i1lan; 
longitudinal sections over the principal streets in neighbourhoods 1 ancl 2. 

Roads.- General development throughout the Federal Territory- Forming and fm.ishing 92 miles, gravelling 
:ind metalling 88 miles, repairs and maintenance ; provision of water tables aud drains, 145 miles. 

In co1mexion with City Plan-Formation around Civic Centre, arountl West Basi11, Nortbbourne-<t.venue, 
Neighbourhood No. 1, Commonwealth-avenue to Adelaide-avenue. · 

Br~dges.-Bridge over Murrumbidgee River. Point Hut Ford on Murrumbidgee River. Bridge over Molonglo 
River on Commonwealth-avenue. Construction tramway bridge over Molonglo River. 

(Not seen by Committee- Low level temporary bridge over Molonglo River, destroyed by fioods. Small low 
level bridge over Murrumbidgee River, part built and destroyed by floods during construction.) 

Power Station.-Steel and concrete power house building; Plant, including two Belliss and Morcom triple 
expansion steam engines, direct coupled to three-phase 5,500 volt, 50 cycle, 600 k.w. brush alternators. 

One Robey-Hall compotmd steam engine, direct coupled to 150 k.w., three-phase alternator, 500 volt, 50 cycle. 
Babcock and Wilcox water tube boilers, with super heaters and automatic stokers, coal and ash handling plant, 

automatic weighing machines, and other accessory gear. 
High tension 5,500 volt switch gear for control of plant ; station switchboard for Power House auxiliaries ; 

Step-up transformers, for supplying the Cotter Pumping Station and necessary lightning arresting gear. 
Linde type ice making plant. 
Transmission Lines.-About 30 miles of high tension line and _necessary sub-stations. 
Water Supply.-Cotter River Weir (dam, 380,000,000 gallons storage capacity); tunnelling and pipes to pump 

Jiouse ; pump house and transformer house and equipment (including two electrically driven centrifugal pumps 
(Gwynne and Co., London), each with capacity of 100,000 gallons per hour under head of 840 feet; rising main (18-inch 
cast iron pipe), 3!- miles; pipe. h ead reservoir, Stromlo (3,000,000 gallons); gravitation maiu-Stromlo to Red 
Hill-6t miles; reservoir-'-Red Hill-capacity 3,000,000 gallons; t emporary pipe line to JYiolonglo Camp; temporary 
pipe line to Royal :Military College, Duntroon; temporarr. pipe line to Acton, Nursery and Yarrolumla. 

Sewerage.-Main Sewer from City boundary tq outfall, Western Creek. 6,004 feet of tunnel driven, of which 
1,516 feet lined with concrete, and 970 feet of concrete invert laid. ' 

Briclc Worlcs.-Sta:ffordshire kiln and brick.making machines, with mixers, grinding mills, and necessary equipment. 
Capacity, 5,000,000 bricks per annum. ' 

(Not seen by Committee- Trial open kilns for burning bricks for iuitiatory works) . 
Railway from Queanbeyan.­
Constructional TrC111nWG11J to Civic Centre Area.-(Work suspended, but recently carried to completion). 
Buiklings.-Administi:ative buildings, Acton (comprising main building and separate works office). 

Commonwealth Bank. 
Post Office. 
Residency. 
Bachelors' quarters, Acton.. 
Married officers' quarters (eight houses). 
Bank manager's house. 
Hospital-comprising a number of buildings, with special se1·vices. 
Engineering workshops near power house, and equipment. 
Works Depot, with numerous temporary stores and other buildings. 
Temporary quarters for married and single officers (Works Depot). 

Molonglo Internment Camp.-Built for the Imperial GovernmeJ:!.t during war. Administrative buildings for a 
personnel of about 100, and hutments for about 300 families (internees), with wa.ter and sewa.ge reticulation, storage 
water tanks, electric supply, bakery, butcher's store, grocery and meat distribution store, baggage buildings, fue station, 
military barracks, including mess rooms, barracks and kitchen, ancl small hospitn,l . 

(The original depot was for about 600 families, but the Commonwealth Government sold to State Government 
:wtivities the hutments for about 300 families) . 

Provision of Joinery Timbers.- Approximately 1,000,000 super. feet of joinery timber, including Maple, Cedar, 
Celery Top Pine, Blackwood, Blackbean, Huon Pine-Timber stornge sheds provided for con(;iderable quantity. 

Physical Testing Plant.­
Pl(t'nt.- Large quantity of constructional plant or all kinds. 
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APPENDIX "C." 
(Vuu pa.ragraph.s 14 a.nd 158.) 

REPORT BY MR. E. M. DE BURGH, M. INST. C.E., CHIEF ENGINEER FOR WATER SUPPLY AND 
SEWERAGE, N.S.W., MEMBER OF FEDERAL CAPITAL ADVISORY COJDUTTEE, REVIEWING 
THE .POSITION OF THE FEDERAL CAPITAL WATER SUPPLY ON lsi· JANUARY, 1921, WITH 
RECOMMENDArrIONS PREPARED AT 'l'HE REQU.ffiST OF THE ADVISORY COM.'VIIT'l'J~JC. 

In orr.ler that the A.dvisory Committee may deal with 
the question of wa.ter supply at tlie Federal Capital, it 
is advi1>::ble to briefly summarize the position ns ou 1st 
January, 1921, by describing the works executed up to 
that <late, e,:;timntiug their efficiency and the extent to 
which such efficiency can be increased, should such o 
course be necessary, and, further, to make recommcncli1­
tions with regard to any additional works for the distri­
bution of water or otherwise which mav he considered 
immediately necessary. · 

(1) POPULATION TO BE Sl.lPPLIED. 

I nnderstanc1 that in the premiated design of the> city 
provision ha~ been made in the lay-out for a population 
of 100,000, capable of expansion. if necessary, and 
while such provision in the plannin~ of the city is most 
right and "Proper, it is necessary in consiilcri11g tho 
water supply to arrive at some determination as to the 
population to be pTovided for i_.n the early yearR of th<" 
development of the city. 

In an exhaustive re'Port on the probable population 
prepared by Mr. G. H. Knibbs, C.M.G., Common­
wealth Statistician, dated 1910, he placed the popula­
tion four years later-1914-(and I take it this "l\·a~ 
on the assumption that tl1e work of bui.lding the cit_v 
was proceeded with immediately), at 21,250, falling in 
1920, or ten years after the building at the Capital 
commenced. to 14,200, ancf rising in 1935 to 18,150. 
Yr. Krubbs, in these figures had in new, on thP one 
hand, the large number of workmen who woulcl be em­
ployed in the building of the city in the early years, 
and, on the other hand. the gradual increase in the 
permanP..,t. ponnbtion '"1Thich wonlc1 foli1vw tbc> nr1111n·1­

tion of the city by officials and others (see Appendix 
A). Although the comparison may not be of much 
value, it is of interest to note that on the establishment 
of the Feder11l Capit!}l of the Unitt>rl Stares nt Wnsh­
ington-

In 1800 the population numbered 3,210 
., 1830 " " 23,364 
., 1860 " ., " 61.122 
., 1880 .. ., 147,39!3 
" 1890 . . , ,. " 230,392 

Th~ marked increase in the population between 1860 
imd 1880 beginning after the termination 0! the Civil 
War in 1865. Th~most iut.erestin!? point in the abov!.' 
figurei1 is t.he fact that 30 years after the inception of 
the Capital at Washington tbe population onlv reacher! 
23,364, with whiC'h comnare Mr. Knibbs' estimate for 
the population of the FPderal Capital 25 years after 
its inception-18,150. 

It appears to me very reasonable to accept Mr. 
Knibbs' estimate of the population of the Capital :fifteen 
years after its inception as, say, 15,500 persons, and con­
sider the water supply for them on foe basis of 100 
gallons ahead a day, bearing in mind that Mr. Knibbs 
anticipates a larger population of 21,250 in the fourth 
year after starting the building of the Capital, due to 
the number of workmen employed; but also aUowing 
for the fact that 100 ga Hems a head n day wou1rl hE' l:1 

very excessive sup-ply for a population which. included 
a large number of workmen, iis compared with the 
supply !'equired for a residential population with an 
extensive consumption for gardens, parks, &c. 

(2) SuJ.>PLY PER HEAD OF l'oPULATION REQUIRED. 

Tu the foregoing a supply of 100 gallons per head per 
clu.y of water suitable for doruestic purposes has been 
assumed. The following is the average c'ousumption in 
gallons per head per day in the J..ustralian l·ities men­
tioned below:­

Sydney 45 
Melbourne 60 
Adelaide 65 
Br~bane 46 
Hobart 55 
Newcastle 31 

In this connexion the low consumption of water in 
Newcastle may be neglected being due to the large pre­
ponderance of working-class population, and the hard 
quality of water supplied. The higher consumption in 
Melbourne and Adelaide is probably due to the drier 
conditions than those existing iu Sydney and Brisbane, 
and the great extent of public parks and gardens. It 
certainly appears that an average consumption of 100 
gallons per head per day is a very ample allowance; 
indeed, more than sufficient for the Federal Capital, 
ha-ving regard to the climatic conditions, and especially 
to the fact that the industrial consumption should be 
very low, and second-dao;s water will be available, and 
'fll'Obri bly will be utilized to a certain extent from the 
)folonglo River and the lakes to be formed thereon for 
certain industrial purposes, and for the watering of the 
large park areas proposed in the vicinity of the lakes. 
In this connexion it must be bo1·ne in mind that special 
provision is contemplated on the Yolonglo and Quean­
bevan Rivers for the maintPnance of a continuous 
supply of water to the lakes which fo1·m an importa11t 
fet1tm-e in the design of the Capital. I cowsiJer, there­
fore, that we may with confidence adop~ the figure of 
100 gallons per head per day for the supply from the 
Cotter River for the Federal Capital, and n.ssume that 
with regard to the working population employed in the 
early years of the construction of the Oity the consump­
tion per head ~ not likely to r!.'ach half that nmount, if 
so much. 

On these figures, therefore, we are called upon to 
make provision for the supply of pure water at the 
rate of 100 gallons per .head for 15,000 persons, l)r 
1,500,000 gallons per day in such a manner that in the 
e'l"ent of this estimate being exceeded the i::upply can 
readily be augmented to any extent, as and when re­
quired. 

(3) T.H.E CoTT:ER CATCHMENT. 

The Cotter River is a tributary of the Murrumbidgee, 
'vhich it joins at a point distant about 14 miles from the 
Canberra Capital site. The catchment lies north and 
south, with a length of about 33 miles, and an average 
width o.f 5 miles. The general elevation ~s from 1,500 
to 3,000 feet above sea level; the formation ~ granite 
and limestone; the vegetation sparse, stringy-bark, with 
poor grass on ranges. The total area of the catchment 
to its junction with the Murrumbidgee is 165 square 
miles. There ~ practically no settlement. The valley 
is difficult of access, with steep hills on either side, and 
the ~ndings of the river make frequent crossings neces­
sary in ascending it. It is impossible to imagine a 
catchment from which a 'Purer supply could be obtained . 
.A. chemical analysis of the water is gi"'l"en in Appendbc 
"B." The water is sof1, and bright and clP:t r in colour, 
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t~o~gh occasionally heavy freshes produce a slight ttu·­
b1dity. Gen~rally, the water is of the highest quality 
for a domestrn supply, and the inclusion of the whole 
of the catchment in the Federal Territory insures its 
protection against contamination in the future. 

P.rior to t~e year 1~08 ther~ were no rainfall-gaugil\g 
stttt1ons or river-gaugmg stat10ns 011 the Oottcr. Si.nee 
that year the fl.ow of the r iver has been o·auo-ecl at the 
site of the existing dam at a point a short dist~nce from 
the junction with the Murrumbidgee where the run-off 
from 160 square miles of catchment has been recorded. 

Taking the thirteen years referred to, a period of 
low fl.ow in 1914-15 is included (see Diagram Appendi"' 
"C ") which period may be r egarded as an extremely 
critical one seeiuir that the :flow fell so low as 2.000.000 
gallons a day in February and March of 1914:, and not 
only was the Cotter River thus affected but the same 
period was one of extremely low fl.ow in the ruse of th<' 
Murrumbidgee a~d its other tributaries. The gaug1ngs 
of the Cotter River show that the average naily dis­
charge for the whole thirteen 'ears-1908 to 1920­
amounted to 70,000,000 ~allons 'per day. This volume 
of water-could the 1·iver be re~ltlated by storages so ai; 
to make the whole of it. uniformly available-would 
suffice to supply 100 gallons per day to no less than· 
700,000 persons, and is in excess of the rri>sent con­
sumption of the City of SydnP.y anrl flnburh!>, whirh in 
the year 1920 amounted to an awra~e of 4R,OOO,OOO 
gallons per <fay on a 45 iraUous per rapitn. bn'l1s. 

As stated above, the flow of the Cotter in F ebruary 
and March of 1914, fell so low as 2,000 000 o-allons 'a 
d!ly. a.nd in order to regulate the fl.ow of the ri~er so as 
to tide over such a period a dam has b~e!1 erPct1>d rlose 
to the :Murrumbidgee junction, which impounds n. 
volume of 380.000.000 ga]lrms to F.S.L. 1617. The 
present safe draft of the Cotter as regulated by this 
reservoir is 7,000,000 gallons a day. equal to a sup'Pl:V 
for '70,000 persons on a 100 gallons n day basis (see 
Diagram Ap"Pennix "D "). Thls dam, which has a 
heig-ht of approximatPlv fiO feP.t from +b<> r1vPr bed. wa~ 
desir,ned for a beil!'ht bf 100 f Pft t0 F .S.L. J65'7, an<l if 
completed. to that level woulr'l impound 1,400,000 gal­
lons. malnng the safe draft of the rivn as so rP!!111att>n 
11.000,000 .2'~11oni:; a day. or sufficient for 110.000 nP1·­
sons on a 100 gallons :i. head a day basiA. Otb<'r flitc>;; 
suitable for the construction of reservoirs exist U'pon 
the Cotte'l' River and by thP ronstructiou of one OT 

more suc'h additional re~e:rvoirs the re1ntlation of tnP 
river can be enormonsly in"reasecl. · 

To summarize then (ID the suitability o! the Cotter 
River as a sonri>e of water supply for· the f'!l'p1tal we 
find that the average dail:v flow over thirteen years wni:: 
70.000.000 1?allons per day. or ,:;nfficient for thP snnplv 
of _700.000 persons at 100 gallons per heag l?er (la~. 
while the fl.ow as re~ated by the Pxisti.ria: 'l'eP.ervoir will 
RUffi.ce fO'!' thP supplv over the most crit'ira.l nPrioil o• 
7,000,000 gallons a day or sufficient for 70,000 persons 
on a 100 gallons a dav basis. A r.omm1rison of tbP 
latter figures with the 1,!'I00,000 g-:iUons pi>r cla\" 
immediatP.ly requirP.n for the suppl:v of 15.000 nerso~s 
(see Section (1) 'PopuJation) shows that the rivRr a.~ 
at 'Present. rP~11!1.tt~d is capable of supplying a vo1nm<' 
Vastly in exceRS Of requirements. anfl if further 1'0!n:I­

Jated Mn be r(lliecl upon as n sourre of water s1rrnly for 
a population far exceeding any at present forecast~(! at. 
the Federal Capital 

(4) DESCRIPTION oF W oRKs cA.~RIED ouT llY TH'E OoM­
:\rnNWEALTH Errn:rmpERs FOR THE I11n>ou:N1)ING. LTI"T­
ING, AJ\'D DEUVP.RY OF wATER FROM TR"E COTTER. 

In the foregoing section dealing with the e:fficiencv 
of.the Cotter Ri:ve: it has ~een found necessary to ref~r 
briefly to the existmg dam m order to show its effect on 
the regulation of .the river. 

~ :fue. following d~cription of the works as they 
e.ust it 1s nacessary to refer to this dam in greater 
detail. 

(a) Storage Reservoi1·, Ootte1· R'ive1·. 
A stoI"age reservoir has been formed on the -Cotter 

J~iver close to its junction with the ~furrumbidgee by 
tha construc.tion 'llf a gravity section concrete dam. 
Th.is ~am wa~ designed by the Commonwealth Engi­
neers for a height of 100 feet from the river bed; that 
is, to F.S.L. 1657 to impound 1,400,000,000 gallons. 
When the dam had reached a height of 60 feet, F.S.L. 
1617, :vith ~ capacity of 380,000,000 gallonl:l, t.he work 
was discontmued, and the dam remuins at that level 
:md .capacity _at the present time. 'l'he coat WaiS ap­
prOXlIDately £75,000. and it is estimated, baviru?; due 
regard to present ·prices, and to the fact that operating 
plant, staging, &c., has been Temoved. a further sum of 
£ll5,000 would ba required to complete the dam to the 
100 feet height originally intended. !fad the dam been 
carried to the full height of 100 feet when in course of 
co~struction, and when the plant was in position it is 
estimated that the additional cost would hava' been 
£18,900- As already stated, the safe draft on the i·eser­
voir as built i ' 7;000,000 gallon;; 'Per day, or jf raised 
to F .S.L. 1657. 11,000,000. 

An examination of the stress diagrams of this dam 
shows th~t ~ad it been completed to the designed height, 
F.S.L. 1657, the stresses on the stTucture, aiter making 
fltll allowance for surcharge, would be well within the 
limits laid down hy good practice in such cases. Excel­
lent material was available for the construction of the 
dam. The height of the st111cture having been reduced 

' by 40 feet, the stability is largely in excess of require­
ments, and there is nothing in tha design or the nature 
of. the material available to prevent the dam being 
raised to the full height if so desu:ed. 

The only question for decision with re"'a1·d to the 
strncture is whether it should now be rais;d to F.S.L. 
1657, at an estimated cost of £35,000, or not. I have 
shown that the safe draft of the 1·eservoir is far more 
than_ sufficient to supply the requirements of the Federal 
0ap1tal f?r .m:my years to come, and therefore there is, 
tu my op1mon. no need for further expenditure in this 
direction at present . 

(b) Pnmps, }.fains, and Service Reservoirs. 
Water is conveyed from the Cotter River Reservoir 

~hrough ~ tunnel under the Murrumbidgee to a pump­
me: station on the right bank of the river by 18-in. 
diameter cast iron main 4,100 feet in length, the re­
~ured l~vel of the pumps 1>eing 1,558. From the pump­
ing station a cast iron rising main 18 inches in diameter 
and 17 ,903 feet in length extends to a service Teservoir 
on :Mount Stromlo at F.S.L. 2371. This reservoir has 
H capacity of 3,000,000 gallons. From Stromlo a cast 
iron gravitation main, 18-in. diameter and 34 500 feet 
in length, axtends to Red Hill in the ~ediate 
vicinity of the Federal Capital Site. The F .S.L. of 
Red Hill Reservofr is 2,350, and its capacity is also 
:J,000,000 .gallons. 

Stromlc: Reservofr. h as !been completed, .but the work 
ut Red Hill Reservoir was discontinued before the two 
dividin~ walls 'P!ovided in the plans were completed, 
ann this reservoir -cannot therefore be cleaned in sec­
tions. I consider that tha reservoir ,should be com­
pleted at once. 

The pumps are in duplicate, centrifugal high-lift 
pump.s. by Gwynne and Company, of London, direct 
coupled to electric motors driven by electricity supplied 
from the Central Power House at Canberra, and run 
at. 1,500 R.P.M. Each pnmp has a normal rapacity of 
100,000 gallons per hour against a head to iStromlo 
Reservoir, estimated from all causes at 840 feet (static 

http:DEUVP.RY
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APPE;NDIX " C "-continued. 
head 813, friction head 27 feet) . T'fo Ventm·i meters 
:H~ installed at the 11ta tio11 for measming the fiow of 
wuter from each pump. 

..1..t the present time, whilst maintaining one pumping 
set as a stand-by in case of breakdown1 the other set can 

'be operated eontinuoUiSly to deliver 2,400,000 gallons 
per 24 hours, Further, both pumps as at present in­
stalled 1co11ld be worked in pa1·allel, delivering through 
the exfating single rising main, but no exact data is 
uvnilable as to thr quantity of water which could be 
delivered under sueh conditions; the friction haad in 
the rising main would increase with the increased 
volume of water forced through it, and the rate of 
delivery per pumping unit would decrease. 

Taking the delivery of one pump against 840-ft. 
head at 100,000 gallons pe1· l1om-, the makers' diagrams 
show that if the head be increased to 870 the discharge 
would fall to 96,000 gallons per hour, an<l in pumps of 
this clnss the delfrery would probably fall o:ff very 
rapidly as the hen.d was further increased. If, there­
fore, necessity arose to increase the rate of deliveTy 
th.rough the existing rising main this could be dona at 
the expense of a certain loss in e:ffiiciency; there does 
not, however, appear to be any necessity to use tha 

· pumps in this manner at the present time, :md it is 
preferable to hoJd one set always in reserve. In this 
connaxion attention is 1di-awn to the fa.ct that the step­
down transformers at the power house a:re not in dupli­
eate. I understand it to have been the intention to 
instal duplicate transformers at the time the pumps 
were ieompleted, but this work has not yet been donP, 
and I recommend later that it should have immediate 
attention. Ample pro\~sion. has been made in the 
•pumping .station for the installation of additional 
pumps as req1rired, while the tunn.el tln:ough wbich the 
suction main is lo.id is of sufficient dimensions to admit 
of an additional main being :placed therein when neces­
sary; any increase in capacity required in the rising or 
gravitation mains or in the servica 1·eser>oirs can .be 
dealt with by duplication should occasion 1nise. 

The gravitation main from Stromlo Reservoir will 
deliver direct into th.e City up to a flow of 5,000,000 
gallons pei· day, and to Red Hill, under conditions of 
maximum head, 1,750,000 gallons pe~ day, and under 
conditions of minimum head 1,250,000 gallons per day. 
These latter xates· of :flow will give a supply at the rate 
of 100 gallons per head per day for 17 ,500 or 12,500 
persons respectively, while the reservoirs each contain 
appro:rim.ately two and a half days' supply for the 
latter number of persons. The pumps are capable of 
pumping dfrect to Red Hill with practically this full 
delivery of 100,000 gallons per hour. 

Tt will be seen from the 11bove that the delivery of 
'\\'ater by gravitation from Stromlo and Red Hill Re­
servoins to the City is amply sufficient for the popula­
tion estimated to be provided for in section ( 1). 

It has been pointed out that the pumps are operated 
by electric power supplied from the Canberra Pumping 
Station, and that, if operated for 24 hours, ona pump 
would be capable of lifting 2,400,000 gallo11s. In sec­
tion (2) the daily su·pply Te.quired is set down at 
J ,500,000 gallons, a i'olumc of water which <Can be sup­
plied by operating a single pump for :fifteen hours. In 
operating the scheme the pumping h9urs will no doubt 
be so adjusted as to produce, when taken in conjunction 
with the supply of electricity for gener:il purposes in 
the City, the most economical loading on tbe power 
station, and for soma time to come the number of pump­
ing hours per day necessary will probably be so small 
ns to make little demnnd on t11e station. 

(r) Di-1ttribut017J Works. 
Very litt1e has been done in colllle·xion with dis­

tributory works. A 4-in. main bas been laid from the 

Str.omlo-Red Hill gravitation main to th.e brickworks; 
two -±-iu. mains from the Rod Hill Resei-vofr to the 
Internment Camp on the 1\lolonglo, with a branch 
thence to the electric power station, and on to Dun­
troon :Military Establishment; a further 4-in. line has 
been laid from Red Hill to A.cton. Th.ese small mains 
may be regat·ded as tempoi·nry ;::ervices. 

0ost of Works. 

Tl10 Lotal cost of works of water supply to date, in­
cluding ,snndry expe11diture, stores, &c., is set <loW11 :it 
£280,000. 

(5) 	CoNcLusroN .AYD RE00111ArnNn,\TION AS TO MA.IN 
WoRn:s. 

Tlir. works generally :is carrietl out a1·e of a perma­
rnnit w1ture. The uso of cast irnn pipes of a high 
class, with large factor of S'afety, guarantees a long life, 
and were it desiTed to establish a sinking fUlid, a re­
paymeJtt period of 50 year~ would l>e fully justi£.ed in 
respect to the cost thereof. Complete duplication of 
the pumping plant and motors gnarantea, so far as is 
usual 01· reasonable in schemes ol this nature, the con­
tinuity of the pumping service, while the high level 
storage reservoirs on 1Stromlo and Red Hill give a 
i·casouable working .reserve agaiJ1st temporary inter­
ruption to the supply when acting in conjunction with 
the district. dish·ibutiug reservoirs, which will be cou­
stmctc>d as required. The cost of the work is much 
less than rhey could be carried out. for at the present 
time. 

I am of opinion that the main works described above, 
apart frolll the necessary <listributory system, are suffi­
cient for requirements of the Federal Capital for years 
to come, aud recommend that they should be utilized 
and opel'a ted for that supply without any important 
alteration. I 1·ecommend, however­

(1) The completion of the reservoir at Red 
Rill by the construetion of the di>id­
ing walli, wo1·k on which was discon­
tinued. The cost of t.his work is 

(2) 
est:irrJ,ated at 

The provision of small pumping plant 
to clear tunnel itndor the Murrum­

£3,500 

bidgee River of water, if and as re­
quired, using existing pump and 
motor. Estimated cost £100 

(:J) The duplication of the step-down trans­
£o1·mers at the prnnping station. 

. Est.imated cost £6,000 

Total £9,600 
'rho aboi'e items were in course of const'ructio;a. or 

snpply by the Connnouwealth Engineers, whe11 the 
work was temporarily suspended and are not, therefore, 
new proposals. 

Distrib1dory Works Recommended fo1· Immediate Oon­
.mmption. 

The design of distributory works of water supply for 
the Federal Capital, is a.u entirely different problem 
to the design of such works for au e:i..-isting city. In the 
latter case the street levels a1·e fixed, the streets gra~ed, 
and the population of the areas to be immediately 
served is kpown, and the increase in population can be 
readily estimated. The mains, therefore, can be de­
signed a11d laid of the sizes and in positions which are 
likely to serve for many years to come. In the case of 
the Federal Capital, there is no ,Preseut fixed popula­
tion, and the streets and avenues have not been graded. 
If mains be designed to follow the lines of cert !l-in 
avenues and streets which are not yet g,ra,ded, then wgen 
the streets a.re graded, the m~ins would }].ave to be lifte<l 
and re-la.id. Further, if the mai~ bG ciesigned to 
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supply the ultimate estimated population of the y:ni01is 
districts working up to a total estimated population of 
100,000 persons, such mains would be much in excess of 
the size and much more costly than the mains 'likely to 
be required to serve the population of those districts for 
many y ears to come. 

' I t is, theref~re, from an economic poiut of view out 
of the question to· design and start to COJlstruct a system 
of distributory mains suitable for tho ultimate popula­
tion of t he City, and mains should only be laid to meet 
the requirements of the near future, with the full and 
clear understanding that such mains or sections thereof 
will have to be lifted, re-laid, or duplicated as and when 
the necessity for providing for a larger po1rnlation 
arises, or when the grading of the various portions of 
the streets and ave1ineo: renders the r·emova1 o.f the 
origi.ua.l service mains ne.cessa.ry. 

F ollowing on the above lines, I consider that lllL­

mediate requir ements should be dealt with as 
follows :­

(1) Supply ta Military College, Dillltroon, to p1·0­
posed buildings in the vicinity of the civic centre and 
to railway. 

The water supply to the Military College at Duu­
troon is an import;:mt matter . Water iA aheady sup­
plied from the Cotter River system by a 4-inch main 
from Eed Hill Reservoir v·ia the Power Station 
already referred to. Water from this main is used 
either direct under tl1e Red Hill pressure or to £11 tlie 
service tanks at Duntroon, whence the water would be 
drawn under lqw pressure. There is not sufficient or 
satisfactory reserve storage with the suitable press1ll'e 
head at Duntroon. Gener al Legge estimates the pre­
sent hot weather consrnnptio11 at 100 gallons a head 
for 700 persons, or 70,000 gallons a day; he considers 
that provision should be made for the s,upply of 100,000 
gallons a day. 

This supply should be seemed by the construction of 
a local reservoir :i.t a point known as Russel, near the 
Observatory H ill and immediately ove1·lapking Dun­
troon, with a F .S .L. of 2085 which would give a head 
of 85 feet over the gymnasium, one of the highest build­
ings at the college, and would give a very suitable pres­
sure throughou t the whole establishment. This 
reservoir should in respect of the Duntroon require­
ments contain t.hl·ee days' supply, Ol" 300,000 gallons. 

The delivery from t.his reservoir to Duntroon should 
•be through a 6-inch diameter cast iron ·main capable 
of delivering 100,000 gallons, the maximum daily re­
quirement, in twelve honrs. 

(2) The supply for proposed workmen's cottages 
near Ainslie Avenue, for railway purposes, and for 
development at civic centre and on north side of ri-1er 
generally should ibe met from the Russel Reservoir, and 
in this regard ,provision should be made in that rescl'­
voir for three days' supply at the rate of 100,000 gal­
lons per day, or 300,000 gallons, which with the 300,000 
stor age required for Dm1troon, makes a reservoir 
capacity of 600,000 gallons for present requirements. 
Seeing that this reservoir can in case of emergency act 
as a reserve for requirements at and :in the vicinity of 
the Power Station a total capacity of 1,000,000 gallons 
is reconunended, the estimated cost being £6,300. The 
nature of the ground at the site selected for the 
reser voir is such that the capacity can be increased at 
any time as requit-ed in the future. 

For the presPnt. approximately 3 mileR of fl-i11d1 
iiameter main will sufffoe for the !!U!Jply to ..l.i.usli~ 
a.venue and the Ra.ilway. 

Mains from Red Hill Ruservoir to .Administrative 
Block, Power House and viciuity and to Russel Reser­
voir are required as follows : ­

Via Melbourne ~\.venue ~nd Capitol Cil'<:uit to Bris­
bane Avenue, 2 miles of 12-inch diameter to dis­
charge in gallons per 24 homs-

Gallons. 
For Administrative Block and Hos­

tels (R.L. 1875) .G00,000 
For Power House and vicinity 

(R.L. 1850) 600,000 
For Russel Reservoir (F.S.L. 208:5) 800,000 

2,000,000 
From junction Oapitol Oir!.:uit and Bri..~­

1bane A:venue to Power IIonse, 1 mile 

·of 12-inch diameter to discharge in 

gallons per 24 hours-


For Power House and viciuity 600,000 
For Russel Reservoir 800,000 

1,400,000 
From Power House to Russel Reservoir 


11ia General .Station, 11: miles of 9-inch 

diameter to discharge in gallons per 24 

hom·s-


For Russel Reservoir 800,000 
From Russel Reservoir to Ainslie Avenue' 


and Railway City Station, 3 miles 6­
inch diameter pipe 


Estimated. 0 ost. 
3 miles, 12-inch c.r. Pipe.. £22,500 

.., ,, 9,0001:l " 9 " 
10,7003 " 6 " n " .. 
-- £42,200 

From the 12-inch :main from Red Hill i.11 Capitol 
Oircuit, temporary mains will be laid as found desir­
able to the proposed Hostels and Adroitusnati>e 
Group, while on the north side of the river similar 
temporary mains will be lai<l. to Civic Centre aucl 
Ainslie, and to meet the railway requirements. 

To the above slun should be addecl for valves, se1·vice 
main, etc.,· a sum 0£ £5,000. The total expenditure 
p1·oposed may thus be summarized :­

Completion of Red Hill Reservoir. . £3,!>00 
Pumping Plant for lmwatering 

Murrumbidgee Tunnel .. 100 
Transformers to Pumping Sta~ion . . 6.000 
Mains and reticuhd.ion, includi11g 

val'Ves 47,200 
Russel Rese1Toir ·6,300 

Total £63,100 
'l'he whole of the work cornred by this expenditure 
should, in my opinion, br carried out during the next 
12 months and proYision for funds sought accordingly. 

The estimates given in this i;eport are based partly 
on information supplied by Colonel Owen and p:irtly, 
as in the case of the pipe lines, on approximate e~ti­
mates prepared by myself without detail information 
as to the natm·e of the ground to be. passed through, etc. 
and based upon cast iro11 pipes from Sydney at existing 
rates. Detail survey of the ground to be traversrd b;r 
the pipe lines may affect these estimates and generally 
they should be regarded as approximations to be veri­
fied by the Commonwealth e11gineers. The totals arc, 
in my opinion, sufficiently accurate to allow of the 
necessary fund,s being applied for. 

(Sgd.) E. M. DE BURGH, M. Inst., 0.E., 
Ohirf Hngincer. 

W :iter Suppl;v and Sewe1·age, 
l'ublic Wcrl:s Dep:l'·tmenl, 

12th April, 1921. 
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APPENDIX " 0 "- continueii. 
(Appendix "A" to Report on Water Supply). 

ESTlMA.TED POPULATION OF FEDERAL CAPITAL. 

Copieii from Report dateii 1910, by Mr. G. H. Knibbs, C.M.G., Commonwealth Statistician. 

ELEME)<""T OF POPULATION DEPENDENT ON PRESENCE OF PA.RLIAMENT 
-

Particulars. 

Parliament and Public Officers .. . . . . 
Parliament ancl Public Officers (inclusive of dependants) 
Total, including requisite Subsidiary Population for above 

only . . . . . . .. . . 

Factor 

Used. 


. . 
3·2 

2·17 

1914. 

1,607 
5,142 

11,158 

1915. 

1,651 
5,283 

11,464 

PoPULAl'ION OF Womu'\:iEN, SUBSIDIARY ELEMENT, AND .AGGREGATE POPULATION. 

Particulars. 

Workmen (exclusive of dependants) .. . . 
Workmen (inclusive of dependants) . . .. 
With Associated Subsidiary Population . . .. 
From Previous Table (Part 21) . . . . . . 

Aggregate . . .. . . . . . . 

Factor. 

. . 
2·5 
2·17 

.. 

. . 

1914. 

1,860 
4,650 

10,090 
11,158 

21,248 

EsTJ.M.A.TE or POPULATION. 

-
1914. 1915. 

Population . . . . .. . . 21,250 20,150 

A.ND PUBLIC SERVICE. 

Years­

1920. 

1,770 
5,664 

12,291 

1925. 1030. 1935. 

1,873 1,957 2,056 
5,994 6,262 6,579 

13,007 13,5891 14,276 

1915. 

1,600 
4,000 
8,680 

11,464 

20,144 

Yeanr­

1920. 

350 
875 

1,899 
12,2!)1 

14,190 

Years­

. 

1926. 1930. 1985. 

400 
1,000 
2,170 

13,007 

15,177 

450 
1,125 
2,441 

13,589 

16,030 

500 
1,250 
2,713 

14,276 

16,989 

·-
1935. 1920. 1925. 1030. 

14,200 15,400 16,700 18,150 
~ 

(Appendix ""B" to Report on Wa.ter Supply). 


CHEMICAL ANALYSIS OF COTTER RIVER WATER. 


Extra.ct from Report by C. E. Oliver, M.C.E., M.Inst. C.E., E-ngine-er-in-Chief of the Melbourne and Metr<Ypolitan Bo01"d oj 

Works. 


Matter in Suspension Trace 

Mineral Solids : : } Grains per Gallon 2·8


{
Organic Solids 1•4 
Chlorides, calculated as Na. Ch. ·8 
Free .Ammonia . . . . . · 1 r Nil 
Albuminoid .Ammonia . . . . ·008 

1
·4Oxygen consumed by Organic Matter JP t8 100 000 

Nitrates, calculated as Nitric Nit rogen. . . ar per ' Nil 
Nitrates . . . . . . . • · Nil 
Zinc Compound - - •.• 
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APPENDIX "D." 
( Vide paragraphs 14, 59 and 93.) 

FEDERAL CAPITAL SEWERAGE. 


REPORT BY MR. E. M . .DE BURGH, M. INST. c. E., CH!Ell' ENGINEER FOR WATER SIJI'PLY .AND SEWER.AGE, 


DEPARTMEN'r OF PUBLIC WoRKS, NEw SouTH WALES. 


At the request of the Fedeiral Capital Advisory 
C:om.mit.tee, I have to repo1·t as follows: ­

In 1914, a proposal for the construction of a main 
sewer for the Oi.ty of Canberra was ·submitted by the 
Ministe'r for Home .Affairs t o the Commonwealth Par­
liameinta.ry Standing Committee on Public Works· for 
inquiry aJJ,d repod. In March, 1915, the Committee 
i·ecommended tha.t the scheme be adopted. I cannot 
find tha.t any resolution auth,orizi.ng the1 work re·com­
mended by the Committee< has beeu passed by the 
Federal Parliament. 

The following is a descriptioo of the proposed woTk, 
quotations frow t he report of the Committee be1ing so 
marked : ­

'' 3. Thi; prnposal of the Depaxtment of Home 
Affairs briefly was tha,t for the purpose of disposing 
of the sewage of the Oity, a main sewer should be 
constructed commencing from a point on the 
westecr:n boundary of t he City, and extending in a 
~outh-westerly direction to Western Creek. Here 
the sewage would be subjeicted to what is known 

. as the biological or se,ptic tank trea.tment, and the 
resultant ·e.ffiueut utilized for irriga,tion purposes. 

'' 4.. The length of the main sewer from the City 
boundary to the sewage farm would be about 3 
miles. 

'' Thei average de1pth would be about 35 foet, 
king from a. minimum o.f 5 feet at Yaa:rolumla 
Crook to a. maximum o,£ 80 feet through some of the 
ridges. The fall throughout has been governed by 
the distance from the outfall at Western Creek to 
the most distant locality of the City to be sewered, 
which is about 72 miles, du·e :vegard being paid to 
a. contingent extension should the City expand east­
wards in future. The grade also has be,en fixed to 
prnvide for a sufficient depth to permit of the1 Royal 
Military C0Uege1 a.t Duntroon, and both portions of 
the City lying to< the north and south of the 
Molonglo, being sewered. 

" 5. The type of sewer proposed is egg-shaped, 
5-ft. 6-in. by 3-ft. 8-in., with concr1ete block invert, 
a.ud sides of concrete or brick, as may be found 
suited. to the na.tur·e of the country to be nego­
tiated. The capacity of the sewer based on a, fall 
of 3 feet per mile, giving a meian velocity when 
rnnning two1-thirds full, of 2.34 feet per sooornd for 
a. period of twelve hours, is 940,000 cubic feet. 
This will be sufficient to carry the sewage of a 
population o,£ 125,000. The velocity mentioned is 
said to, be a sa.fo one, and will avoid scOIUring and 
injury to the lining of the sewers. It is stated 
tha.t the section suggested is a, most economical size 
both as regards facility of construction, and the 
amo\ln~ of material involved, bearing in mind the 
sewer capacity afforded. 

" 6. The cost is estimated at, about £5 per foot 
run,. or a. total cost for thei length of appro;ximately 
~ miles of £75,000." 

The rEiport states tha,t : ­
" The Committee, in the course of its investiga­

tions, had the beillefit of the a.dvioe and opinion of 
four medical mrn (including the Director of Quar­
antin€, the Seinior Medical Officer of the Depart­
ment of Public Health, NeN\ South \Vales, and the 
Chairman of the Boa.rd of Hea"lth of Victoria), six 
engine:&s, and an E1xpert in sanitary science.'' 

During the inquiry alternative schemes were placed 
before this Committee, described in the report as 
follo,ws : ­

" (a) That pro1posed by the, officers of the Depaa:t­
ment of Home Affairs, and which may be 
called the departmental scheme. 

" ( b) That put forward at the invita,tiou o.f the 
Committee by Mr. Joseph Da,vis, Director­
General.of Public Works, New South Wales; 
and. 

" (c) Tha,t proposed by Mr. W. B. Griffin, the 
Fede.ral Capital Director of Design and Con­
struction. 

"10. Briefly, the differences were as follows:-· 
" (a) The departmental scheme provided for 

the construction 01f 3 miles of serwer ta 
carry the seiwa.ge to Western Cr:eek, 
where it was propo1Sed to trea.t it by 
septic tank process, and (if con.sid­
ered necessary) filter beds, and spread 
the e:filuent over the land, of which an 
area. of aborut 3,000 acres was a,val.[­
able_. This area, could, if desired, be 
utilized for the growing of lucerne or 
other approved crop . The sewer was 
to be of such a size as to serve the 
needs of a. population up to 150,000. 
The area. set apart for the sewage 
farm was capable of dealing with the 
effluent from that amount of sewage, 
and avoci.ding any likelihood of con­
tamination of the Molonglo River. 

'' (b) Mr. Davis' scheme was to1 save the cost 
o,£ construction of approximately H 
miles of sewer pipe by trea.ting the • 
sewage on an area. selected by him in 
vicinity .of Yarrolumla Creek. 

" He proposed, while approving- of the deparl­
~ental scheme of constructing a main sewer to pro­
vide for 125,000 people, to· make provisio'n at the 
present .time for the trea,tment of the sewage of a 
population of 15 ,000 only, which population it is 
anticipated would not be exceeded for the next ten 
years; instal a septic tank and filter bed, and either 
run the resultant effluent into the Molonglo River, 
or, if thought necessary, treat it on the land. B'.e 
indicated an ai·.e,a of about 60 acres which he oOJil.­
sidered suitable fm- this purpose. This area. coillld 
however, by terracing, be extended to about 150. acres. 

"(c) Mr. Griffin's scheme ·was to, instal sepa.­
ra.te 1'nits of the Emscher or Imhoff 
tank in various portions of the City 
as occasion reiquired; treat the sewage 
at an early stage, and discharge the 
effluent (which it is claimed is in­
nocuous and non-putrescible) into the 
orna1~ental lakes in the City, or into 
the' river .'' 

Dealing with (c), 1\fr. W. B. Griffin's proposal, the 
Committee reported : ­

' ' Taking into consideraition, first of all, the 
scheme. put forward by J.lilr. Griffin, the Committ-ee 
was satis:fie~ from its persmi.al investigations, and 
by the opiruou of the majority of the medical men 
and engineers who gav·e1 evide.nce, that it was un­
likely tha.t h'ea,tment works within th.e City 
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boundary coukl be 111 au11ge.cl without offenoo at 
certain times of the year at least . It was there­
fo1·e· decided that such scheme could~not be i·eC'()lll· 
mended.'' 

Dealing with (b) l\ir. Davis' proposal, th~ Committee 
repo.rted : ­

' ' Taking all facts into conside.:ra.tion, and be1ari.11g 
in mind t hat the ideal of the planning of Canberra 
is tha.t it -shaJl be a City repleite with all the 
improvements which the accu1milated knowledge of 
scientific town-plannerrs throughout t.he wodd has 
shown to be advautageous, and free from those 
features which experience has proved t,o be objec­
tionable, the Committee decided to a.void the risk 
of contamination of the Molonglo River, and the 
esta,blishmeut of treatment. works in a. position 
liable fo cause annoyance to the future inhabitants, 
and to tha.t end rncommencl t.l1e adoption cf the 
scheme as proposed by tJJe Department of Rome 
AffaiFS." 

In making the above recommendations that the main 
..sewer be constructed as propo·sed by the Department, 
the Committee made the following recommendation as 
to the tcre·atment of the sewage after its delivery by the 
sewer a.t Weste·rn Cr:eek. 

'' _tjthough in the co.u1:se of its investigation the 
Committee gathered some valua.ble information as 
to the vario·us styles of seiptic tank and syst.ems of 
trea.tment of sewage, it realizes the rapid strides 
being ma.de in sanitary science, and rerfrains from 
su gge.sting the adoption of any part.icula.r system, 
in view of the fact that what is considered t he most 
up-to-date systen1 at the present time may be super­
seded by a. mqre efficient system by the time it will 
be necessary to ereot tl'eatment tanks at Western 
Oreek. 

" The Committee, ho.wever, strongly recommends 
tl1a\; immediately p•·ior to the1 date on which it is 
.Proposed to erect treatment tanks, exhaustive in­
quiries be made with a. view to the installation of 
the most. up-to-da.t~ sy.stem then obtainable. '' 

Summarized, the re.commerudations of the Committee 
a.re1: ­

(l) 	Tha.t the sewage ba ren1oved from the, City by 
a water-borne system i:u gravitation sewers to 

·a po!nt at Westel1J, Creek, about 3 miles 
from the City boundary. 

(2-) 	 That works be constructed a.t Western Cre.ek 
to die.al with the sewage by the most efficient 
system available at tb.e tin1e the construe· 
t·ion of such work becomes necessary, as 
'' relations between the Commonwealth anrl 
the Government of t.he State of Ne·w 8outh 
Wa1:es, respecting the water of the M1.UTU111· 
bidgee Rive1·, dema;n<l tha.t the utmost care 
1J0 taken in treating sewage and disposing 
of the eifrluent ~o tha_t there shall be no pos­
~ible pollution of the waters of. that river." 

(3) 	 That approximately three miles of the ma.in 
gravitation sewer from ths City boundary 
to Western Cre.ek be constructed at a (then) 
eStinui.ted cost of £75,000. 

0 ' 

lu recommending the work .and expenditure re-ferred 
to in paragraph No. 3 above•, the Committee were aware 
that such work was only a port.ion of the expenditure re ­
quited to give effect to their recommendations in para­
graphs Nos. 1 and 2, and that main sewers, subsidiary 
sewers and reticulation sewers would be required in the 
City as ·well at': treatment works .at· Westel'n Creek. The 
Commonwealth engineers outlined their proposals with 
regara to su~h works and submitted to the Committee 
a. plan sh.owing the proposed general looa,tion of two 
main se\Yers in the City, one 011 the north and the other 
ou t11e south sicle1 of the• ri,rer, hut a.pfn:ova,l to e'x.pendi­
t.ure thereon was not sought. at that stage, nor were 
final plans submitted . 

D " -	 continued. 
I shall thro·ughout the remainder of this report, refer 

to the whole of the ~cheme described above and recom­
mended by the Committee as the ' · Departmental 
scheme." 

Prior to March, 1915-thei date of the Committee's 
r-aport--work had been commenced on the main sewe.r, 
and an amount of £3,365 expended from a. sum or 

.£50,000 approved hy the1 Prime Minister in October, 
1914. 

After the Committee made the.ir l'eport. the work 
wa~ cout.inui'Jd until the appoiutment of a Royal Com­
mission on Federal Capital admin1sb:ation, the total 
expenditur~ to April 4th. 1917, be·ing stated at 
£36,245 ; si11ce then t.he 1rn1·k of coustructio11 has re­
mained in abeyance. 

T.he Royal Commission·el' r-epo~-ted ou Ap1·il i±th, 
1917, that, on the e~idence before him, in his opinion, 
a scheme• reco:m.mendecl l:iy Mr. C. E . Oliver, M. Tu.st . 
C.E., 

'' providing for eight E1uscher tanl\s e·ach serving 
a specific a;rea of the• Fede.ral City or suburbs ... 
....... is the best solution of the1 problem oi 
sewerage disposal at the Federal Capital." 

Furthe.r, with regard to the main sewer forming por-· 
tion of the Departmental scheime, then partly con­
sh'l1cted, he stated : ­

" I am, of opinion that this main sewer should 
not he• compJ·eted, and I have to regard the whole 
amount spent upon. it by the ColJJllllonwealth as 
mmley lost." 

In effa<!t, the Royal Commissioner's opinion was thail 
a s:!hem.e ge11erally on the lines pro·pose<l by Mr. Griffin, 
and reject~d by the Public Works Committee, should 
be adopted and that foe mone1y-some1 £36,2,45- spen t 
or\ the scheme recommended; by the Committee (t he 
s.tatutorJ: ~wt·hority) was lost and wasted. 

Th& altlove is a f'tatement-as brief as is consistent, 
\.\ith clea:n1ess-of the position to-day. I do not pro­
pose to traverse til.1J.e· evidence on which the Public Works 
Cou.unitte.e and the Royal Commissioner, respectively, 
based their rncommendatioEs--so markedly divergent 
frolll each oth-er-but :it is evident that if the recom· 
mendation of the· Royal Commissioner be sound, the 
position is a seri°'ns one. It. might be supposed that 
before a,niiving ·at a de{:ision in the matter the Com­
ir1issioner took evi~1ence irom the experts on whom the 
C01mnittee on Public \Vorks relied. and that it was 
owing, to a chang·e iu. i.he views of those experts that 
the B,oyal Co1u.missionei:'s recomm.end,atiou of April, 
1917, is s~ directly opposed to tile Committ~e's re ­
comru.end:atlon of l\lfarch, 1915. Tws, however, is not 
the case. Of t,he1 th.irteeu witnesses before the Com­
mittee the B,oyal Commii;sio.o.er eoca.miu~d fiv€J , and in 
no case di.d these witnessses exJ?ress 0-pini0ns divergent 
frorn those given b€for"{; the Com1nittee, while Colonel 
E. S. Stokes, medical office1· to the Syduey l\IIetro­
polilan Board of Wate1; Supply and Sewe·rage, whose 
evideuc.e· wa$ n,ot avai.la ble, to the1 Colllll;littee•, gavG 
evicler,;i.ce before the C'o:mmissioner favourable to the 
Iiepa.rt;.mental sch.e:iue. A pp-end.ix " A " gives a list of 
the• ·witnesses both befoi;e tfae Committee. on Public 
\Vorks and t.he• Royal Couunissiol;t& showing those in 
favour of, and those. opposed to, the Deparb:nental 
scheme1. 

I have- no h.esita.t~on. in st<.>.ti.ug, and alil exaiuination 
of Appendix " A '' will show , that the weight of tJie 
evidence. given by those best :fitted to judge was (and, I 
conside·r, rightly) in favour of the Departmental 
scheme for removing the sewage from the. City recom­
meud.ed by th"' Committe-e on Pttblic. W e,i·ks. 'rhe 
scheme for treating the sewage in .eight Emsc:heT ta.nks 
si1,uate in the City a.nd subrn:bs, and discha~·ging the 
diluent therefrom illto the ornamental' 1'1-k·es, OT river, 
in lhe City. recornuieuded. L>y Lhe Roya.I Conuuissioner 
in 1917, sheuld no1l be adopted. 
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APPENDIX re D "- continued. 
In concludi11g this section of my report dealing with 

the history of the proposals for the sewering of Can­
berra to date, I think it proper to point out that the 
Parliamentary Standing Committee o~ Public Works 
is the body constituted by law to deal with such 
matters a.nd report to Parliament. The Royal Com­
missioner's report on the sewerage of the City formed 
a. sect.ion of a ge~eral report on the Federal Capital 
administration and carries J;JO finality with i t . It is 
only an expression of the Royal Commissioner's o-pinion, 
and, before expenditure could be incurred on the 
scheme favoured by the Royal Commissioner, a refer­
ence to the sta~ut-0ry authority, the Parliamentary 
Standing Committee on Puhlic Works and a resolution 
of Parliament approving of the recommendation of 
that body, would b& necessary. 

THE DEPARTl!E~TAL SCHEME. 

Six: years having elapsed since the Committee on 
Public Works reported in favour of this scheme in 
April, 1915, during which time work at the Federal 
Qapital has been practically at a standstill, and great 
chan~s in the cost of labour and matell'ial have taken 
place, it is necessary to rervieiw the scheme as a whol-e 
in the light of present conditfons. The Commonwealtl1 
Director-General of Works has supplied me with 
amended estimates of the cost of tlie mipn sewers pro­
posed, which I have adopted for the purpose of this 
report. 

The main sewers as proposed in the Depa.rtmental 
scheme are described and shown on pla.n attached as 
under:­

Estim:lted Cost. 

(1) 	 Main 0 1ttfaU: City Boundary to 
Western Creek : about 3 miles 
shown on plan " A to Out­
fall ,, £36,000 £50,000 

(2) 	 Main Interceptii~g Seu·er on south 
gide of Molonglo River shown on 
plan from " A" to point marked 
" B " near Commonwealth 
Avenue and site of proposed Hostel 66,000 

(3) 	 So1itheni Main Se.wer Section 1 
shown on plan '' B to C '' 
(Federal Avenue) which commands 
area set apart for Parliamentary 
and Administrative Buildings 25,000 

(4) 	 Southern Maim, Se1uer Sectio1i 9 
from " C to D " (Power House 
and Brisbane Avenue) ... 20,000 

(5) 	Southern Ma.in Sewer t'Jection 3 from 
"D to E " (Eastlake) .. . 22,500 

(6) 	 Northern Maim Sewer from "B" 
Crossing the Molonglo and skirt ­
jng the north side of the orna­
mental lakes to " F" (Prospect 
Parkw.ay) taking in sewage from 
Civic Centre and also Acton 55,000 

(7) 	N orthem },fain Sewer extension. 
"F to G " (Duntroon Military 
College) 40,000 

£278,500 

to which must be added the expenditure already in­
curred, £36,000, ma.king a total for main sewers (ex­
dusive of sub-mains, reticulations, and treatment 
works) of £314,,500. 

The above estimates are exclusive of the cost of 
treatment works, subsidiary mains, and district reticu­
lations. 

CAPACITY OF MAIN SEWERS. 

The sewers are designed to deal with the sewa.ge from 
a population of 125,000 person~ at fifty gallons per 
head 	per day, when running two-thirds full, in twelve 
hours, 	or a population of 150,000 on a 40 gallons per 
head per day basis. It is our practice to allow for greater 
volumes per head per day in designing sewers for exist­

ing towns, but in the case of the Federal City regard 
must be had to the fact that trade wastes have not to 
be dealt with, the connexions will be all new and on 
modern lines, so that the entrance of roof and yard 
wat& into the sewers should be reduced to a. minimum, 
and provision for storm water will be made simul­
taneously with the sewering of the districts served. 
Further, the location of the main sewers in relation to 
the Molonglo River admits of storm surcharge being 
t--eadily dealt with should such be necessary on excep­
tional occasions. The provision that sewers shall be 
capable of dealing with the daily flow in twelve hours, 
or at the rate of half the daily flow in six hours, is in 
accordance with modern practice. For these reasons 
the volume of sewage to be discharged per head of 
population allowed shouldi in my opinion, suffice. 

Wh® these main sewers are first put into. use, and 
are called upon -to deal with the sewage from the initial 
small populations of the Capital, a. ce·rtain amount of 
flushing will be required. The necessity for such flush ­
ing is very generaJ in connexion with all sewers working 
under similar conditions, and can readily be arranged 
for. 

POPULATION. 

The real difficulty in designing the main sewers is that· 
of estimating the future popula.tion af the City. In 
existing towns, the population of areas to be sewell'ed 
is known, and probable future increases in popula.tion 
can be closely estimated from existing conditions. In 
the case .of the Federal Ca.pit.al, estimates of future 
population axe, in my opiniorn, largely assumptions 
based on individual opinion. I have refocr.ed to this 
matter in my re£9rt on the Water Supply. In my 
opinion, we wotild not be justified in building main 
sewers to provide for a grea,ter population on the area. 
to be served by such sewers than that allowed in the 
departmental scheme, viz., from 125,000 to 150,000 per­
sons. 

LOCA'f!ON OF MAIN S'EWERS. 

The Federal Ca.pita} area. drains into the Molonglo 
River by districts along natural water-courses or depres­
sions. For the remova.1 by gra.vita.tion of the sewage 
from such districts, a. sewer or sewers, following 
generally the course of the river, is indicated. Two 
sewers, one on each side of the river, are preferable to 
a. single sewer with its resulting river crossings, and ha:ve 
been adopted in the departmental scheme, the exact 
looation of such sewers, with their gradients and 
sections to be subject to careful revision as construction 
levels in the City are fixed, but these considerations 
should not affect the general estimates of cost given. 
The design of subsidiary sewers draining the various 
districts into the main sewers presents no difficulty 
owing to the natural fall of the ground being generally 
favourable; and, further, these are worlgi which admit 
of being carried out in sections as each ,drainage di~ 
trict is populated. 

TREATMENT WORKS AT WESTERN CREEK. 

The Committee on Public Works recommended that 
the final design of the Trea.tment Works at Western 
Creek should remain in abeyance until the works were 
required. Since that date, 1915, perhaps the greatest, 
development in the treatment of sewage has been along 
the lines of what is lmov;rn as the Activated Sludge Pro­
cess. A great deal of attention has been given to this 
process by the Sydney Metropolitan Board of Water 
Supply and S-eiW·erage, a.ud at Folly Point, Sydney, 
works on this system were installed originally for ex­
perimental purposes, but were later enlarged, until a 
very considerable volume of sewage is dealt with at that 
plaoo. 

In the year 1920, 531,000,000 gallons of sewage were 
treated at Folly Point, and the r.esult of the treatment 
confirms experience else,vhere that even where sewage 
has travelled for a considerable number of hours in the 
collecting sewers, an eflluent of a high standard o-f 
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APPENDIX " D "--continued. 
purity can be obtained in a. comparatively short time. 
The cost of the proc-ess is high, a.nd a very considerable 
volume of sludge has to be disposed of. At Folly Point 
the power required for the proeess is cheaply obtaina:ble 
from the electric mains in the vicinity , and the problem
?f the dispooal of the sludge is a simple one, seeing that 
it can be pumped into, barges, and taken to sea.. Over­
seas the process has been used .at a number of places 
where an effluent of extremely high class in regard to 
purity is essential, and I understand that a plant to 
deal with 2,750,000 gallons a da.y is a.bout to be· 
installed at R eading. The Activated Sludge Process is 
one of intensive oxidization, and recently there has been 
a. tendency to endeavour to obtain this oxidization by 
means of mechanical agitation of the sewage, thus 
bring~ng it in contact with the atmospheric air, as a. 
~ubstitute for the original process of introducing air 
mto the volume of the sewage in a finely divided state 
from a number of jets. It is clear that any steps in 
the direction of oxidization bv means of mechanical 
agitation is a. reversion towa~ds the principle of the 
aeration beds as used extensively in the past in con­
nexion with septic tanks. It appears then that, admir­
able as the Activated Sludge Process is in respect of the 
high class of effluent obtained, the process is very cootly, 
and is still the subject of investigation and experiment. 
It is p-0ssi~le that ~onsiderable improvements in the pro­
cess, particularly m respect of the reduction of the 
volume of sludge to be dealt with, may be effected in 
the future. In the meantime, I find nothing in this 
process, or in any other process, for the treatment of 
sewage, which ha;s been considered since the report of 
the Committee oil Public Works of 1915, to render 
necessary the adoption of any special or costly prooess, 
such as the Activated Sludge Process at Western Creek. 
I consider that the sewage ca.n be dea.lt with at Western 
Creek in septic tanks fitted with the necessary roughing . 
filters, and thereafter by aerating beds of the usual type, . 
and a.n efil.uent produced which may be discharged dawn 
Western Creek into the Molonglo River, without any 
da~ger of pollution of the Murrumbidgee River, to 
which the New South Wales Authority could take excep­
tion. If, after treatment in septic tanks and aerating 
beds, the effluent be used for irrigation purpooes on the 
land, an. even higher degree of purification will be 
obtained·. 

The tanks and aerating beds can be arranged in such 
units as are necessary to deal with the flow in the early 
stages of ~e development of the Capital, and so 
arranged that additional units can be a.dded as and 
when required, provision being also ma.de so that the 
effiuent ca.n be distributed on the land, jf so desireq. 

I concur in the opinion expressed by eocpert witnesses 
before the Committee on Public Works tha.t the treat­
ment of sewage at Western Creek can be carried on as 
above witho·ut offen,ce to the residents in the Ca.pita.l. 

DESIGN, LOCATION, AND C osT OF Sul!SIDIARY SEWERS 

AND RETICULATIONS. 


As already stated, the design and locatioo of above 
presents no' difficulty, the natural fall of the ground. 
being favorable. The Advisory Committee have already 
decided in respect of fittings, house connexions reticula­
tions, ·and sewer details, to adopt as a. standard the b€st 
points of the modern systems as a.t present in u.se. It 
is, however, imp-0ssible to give any general estimate of 
cost per head of population, or per acre served. The 
cost must depend entirely on the location of the par­
ticular district or sub-district sewered, and the density 
af the population allowed for thereon, and these are 
questions now receiving the attention of the Advisory 
Committee; but it may be stated that, 'owing to the 
spacious character of the plan of the la.y-out of the 
City, a very low population per acre may be looked for, 
and preliminary designs of an individual aren. show as 

low as _2§° houses per a.ore. .A low population figure per 
acre will, of ·course, lead to a higher per capi,ta cost in 
the reticulations, while the distance separating the 
po~ulation groups point.<> to a high cost in subsi'dia.ry 
ma.ms. 

GENERAL S c HEME TO DE ADOPTED AND ORDER OF 

CARRYING OUT THE WORKS. 


After car~ful consideration of the whole question, I 
ca.n find nothing which, in my opinion, would justify 
the Advisory Committee in recommending a departure 
from the departmental scheme as recommended by the 
Committee on Pubho W arks for dealing with. the 
sewage of the :E"edera.l Capital by gravitation, removing 
it entirely from the City, and U:ea.ting it at Western 
Creek. 

During the six. years which have elapsed since the in­
quiry by the Committee on Public Works, work at the 
Capital has 1been practically in ·~beyance, and work on 
the sewerage scheme has been at a complete stand-still 
since 1917. Assuming the Advisory Committee to 
recommend that the departmental scheme be proceeded 
with, then the questioa:i arises as to which portion of the 
works a.re immediately neoessary, and the order in 
which, and the rate at which, they should .be prose­
cuted. 

In dealing with the gene~:a.l problem of the popula­
tion of t-he City, the Committee have assumed that, in 
a. period · of three yea.rs from Uris date, say 1925, the 
population of the City will a.mount to a.bout 6,000, of 
whom 3,000 will be resident on the north, and 3,000 on 
the south side of the river. Assuming that the work 
of providing accommodation for this population is 
immedia.tely pressed on, together with the work on the 
temporary public buildings, to enable Parliament to 
meet, the resident population for the next two years 
would be very small. The estimate of population of 
6,000 persons three years hence is based upon the 
assumption that Parliament meets at Canberra in that 
year, but that a. certain number of the Depa..~ments 
only are moved. The Committee have estima.ted fur­
ther: that, following ou the transfer of Parliament to 
Canberra in the succeeding three years, that is, six yea.rs 
from now, the remainder of the Departments would be 
moved, and t he· population increai:.ed to approximately 
20,000. In the above figures, 110 a.coount is taken of 
workmen scattered in camps over the area, and 
employed on construction works, t he sanitation of whose 
camps would be provided fo1i temporarily as is. done in 
the case of a.11 large construction works. The presence 
of these worrlrnien on the area. does no·t affect the pro­
blem 0 1f the rate of construction of the sewers. 

I have given careful consfiforation to the question as 
to whether any tempora;ry prqvision should be made for 
dealing with the sewage a.rising from the initial popula­
tion o.f 6,000 persons, or from that number up to 20,000 
with a. view to defen-ing expenditure upon the main 
sewers; but I have arrive.cl. at the conclusion that to do 
so is not economical. If such temporary provision were 
made as, for instance, iu the form of local trea.tment 
works capable of d·ealing with the sewage of from 6,000 
to 10,000 pers0ns, or even 20,000, we would reach a 
certain point of time when it would be necessary to dis­
card these works in favour of the permanent gravitation 
scheme, and if the construction of the gravitation 
scheme were held in abeyance till that time, and then 
started, a further period of years must ela.pse before it 
could come into use, during which years the temp-0rary 
works would ha.v_e to be extended, and their use con­
tinued for a. longer t ime than is desirable, and a deal 
of expenditure incurred on works which would have to 
be a.ba.ndoned. • · 

I am of opinion, therefore, that the works comprised 
in the departmental scheme should be pushed on with 
the object of completing the main sewer from Point 
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' A ' to We.stern Creek, the Main Intercepting Sewer 
from Point '.A' to Point 'B,' the Southern Ma.in 
Sewer, soction 1, from ' B ' to ' C,' section 2, from 
' C ' to 'D,' and thereafter, as rapidly as may be, the 
Northern Main Sewer from point 'B' to point 'F.' 

I consider that the objective should be to complete 
the sewers from Western Creek to ·point 'D ' (the 
Power Station) in three yea.rs or as near thereafter a.s 
may be·, and to complete t.he Northern Ma.in Sewer 
from ' B ' to ' F ' in four years. In the meantime and 
before the expiration of the three yea.rs the first unit 
of treatment tanks a.t Western Crook to deal with a 
population up to 6,000 should be installed and suc­
cessive units should hereafter be add·ed to the treat­
ment works to meet the expansion of population a.s 
required up to the estimated population of 20,000 in 
the fifth year. 

If the above course be adopted and the reticulation 
sewers and subsidiary mains constructed simul­
taneously we should be in a. position to pick up in the 
southern main sewers the whole of the sewage of the 
population on the .southern side of the river by the 
time accommodation therefor is provided, say, about 
the end of the third yea.r. - ~ome slight temporary 
provision might have to be ma.de ii;t the form of small 
temporary treatment tanks in the case of any buildings 
which were in occupation on the southern side before 
the third year. 

With regard to the northern side, it will be noted 
that I have plaoed the completion of the ma.in sewer 
from 'B' to 'F' in the fourth year, and, should the 
population on that side of the river reach the esti­
mated 3,000 in the third year, then in respect of that 

population or any lesser population as, for instfl11ce, 
the residents in the group of cottages now under con­
struction at Ainslie Avenue, small and temporary 
treatment works can be established in the first instance 
and later, should these be found objectionable and 
should the population reach the estimated 3 ,000 in the 
third year or more, then the sewage from this group 
can, pending the completion of the ma.in sewer from_ 
' B ' to ' F' be lifted by a tempora.r.v pumping in­
stallation into the :nearest completed section of ma.in 
sewer, as, for instance, to ' B' or any point along the 
ma.in sewer from' B' to ' F' to which the sewer is com­
pletoo. In such a temporary installation the greater 
part of the expenditure, such as on the temporary 
rising main should be recoverable. 

If the Advisory Committee concur in this r~om­
mendation I propose that the Dirootor-General of 
Public Works should be asked to submit a schedule for 
inclusion in the general report showing the estimated 
rates of expenditure on the va.rious sections of the 
work, that is to say, ma.in sewers, subsidiary ma.ins, 
reticulations and to include a sum, in case it should be 
required, for a. temporary pumping station on the 
Northern side of the river, pending the completion of 
the main sewer ' B ' to ' F.' 

E. 	M. DE BURGH, M. Inst. C.E. 
Chief Engineer, 

Water Supply anrl Sewerage.. 
The Secretary, 

Federal Capital Advisory Committee. 


29/6/21. 




ArchivesACT Research Guide

App. 16. 	 34 

APPENDIX " D "-continued. 

(Appendix " A" to Report on Sewerage). 

Witnesses before the Parliamentary Standing Com­
mittee on Public Works, and the Royal Commission on 
Federal Capital Administration showing those who gave 
evidence in favour of the departmental scheme and the 
·scheme put forward by Mr. W. B. Griffin and Mr. 
C. E. Oliver respectively. Witnesses before the Public 
.Works Committee are marked*; those before the Royal 
Commissioner ( t) ; while those who gave evidence at 
both inquiries are marked (*t). 

In favour of departmental scheme­

*Dr. W. G. Armstrong, M.B., Ch.M. (Syd.); 
D.P.H. (Camb.); Senior Medical Officer, De­
partment of Health, New South Wales. · 

*R. 	 Boan, Engineer, Railway Department, Vic­
toria. 

*tDr. J . H. Cumpston, M.D. (Melb.); B.S. 
(Melb.); D.P.H. (Lond.), Director of Quaran­
tine. 

'*J. 	 Davis, M. Inst. O.E., late Director-General 
of Puiblir Works, New South Wales. 

\E. M. de Burgh, M. Inst. O.E., Chief Engineer 
for Water Supply and Sewerage, Department 
of Public Works, New South Wales. 

''tT. Hill, M.V.I.E., Engineer, Department of 
Home A-ffairs. 

*D. Miller, C.M.G., V.D., I.S.O., Administrator 
of Federal Territory. 

*tP. T. Owen, Assoc. Inst. C.E., Director-General 
of Works~ Department of Works and Rail­
ways. 

tOolonel E. S. Stokes, Medical Officer, Metropoli­
tan Board of Water Supply and Sewerage, 
Sydney. 

'~Dr. Edward Robertson, F.R.0.S. (Edin.); 
D.P.H. (Oamb.); Chairman Board of Public 
Health, Victoria. 

In favour of the <hiffin-Oliver scheme­
*tW. B. Griffin, late Federal Capital Director of 

Design and. Construction. 
tO. E . Oliver, M.0.E., M. Inst. O.E., late Engi­

neer-in-Chief, Melbourne and Metropolitan 
Board of Works. 
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APPENDIX "E." 
(V·ide paragraphs 27 to 32, 35, 43, 48.) 

FIRST STAGK 


For<-ECAST OF PorULATIO).T AKD HousrnG REQUIRED. 


Proportion of Housing estimated to be erectetl (G.) by the Government, and (P.) b'!} Private Enterprise, with Estimated Cost of (G.). 

:Forccaot of Population. 

Sec~iou of Cornomuily. llOYern· 
mental Civic 
Sidr. Sid~. 

..111 Members of Pa.rliament .. 300 

1,990 887 
ministration of.Departments 
(vide Supporting Schedules 
" El " and " E2 ") 

1,071 officials of Central Ad­

~ 
96 645 

governmental administration 
(vide::·Supporting Schedules 
"E2:i" and " E3 ") . 

190 ;officials of local civic and 

i ~·· ;< . I. 
l:i]•:<!'-'_ ~.i"'".l ifj ~ 

Population engaged 'in business 1,177 
(vide Supporting Schedule 
"E 4 ") 

560 

Totals .. .. 2,946 2,709 

Total 

Number 


of 
Persom~ . 

300 

2,877 

741 

1,737 

5,655 

Cottages. Hostels. 

S. Side. 

G. 
-

10 

280 

20 
I 

.,.. 

. "" . . 

-
310 

.P. 
-
. . 

.. 

.. 

30 

-
30 

Number of Number of UnmarriedFamilies. Officials. I .Itcmarke.N. Sitle. 

s. Sidc. J "K. Side. S. Side. J X. Si<lc. 

G. 
-

.. 

.. 

.. 

.. 

-
.. 

P. CT. 
- -

.. .. 

71 70 

. 

75 . . 

220 . . 

-


366 70 


-

P. G. P . G. P. 

.. .. .. .. .. 

. . 

.. 

.. 

-
.. 

.. 

17 

.. 

-
17 

57 

33 

.. 

-
90 

.. 310 

.. .. 

.. .. 

- -
310 .. 

-

G. 
-

. . 

. . 

.. 

.. 

P . 
-

. . Houses for Members-
By Gov ernment, 10 at £1,500= 

£15,000. 
Hostel for 200 persons­

"ii- By Governmen t, £120,000. 
283 Cottages­ ~ By Government, 300*. ~ 

By private enterprise, 396. 
*At £1,100 per cottage..{,= 

£330,000. ~ - ~ 
45 Hostels for families-

By Government, for 87 
familiest. 

By private enterprise, for 90 
families. 

t At. £700 per family =£60,900. 
.. Hostels for unmarried men and 

women-
By Government, 310t . 
By private enterprise, 328. 

t At £300 per person = £93,000. 
-

.. 328 

SUPPORTING SCHEDULE " E l.' ' 
(Viele Appendix " E " .) 

FIRST STAGE. 

NUMBERS OF 0FFICIA.LS Olf C EKTRAL ADlllINISTRATIONS WHO W OULD BE TRANSFERRED TO CA..>\BERJ:L\ l ~ THE FIRST STAGE. 

(Compiled from :figures supplied by Departments.) 

Department or Section. 

Parliamentary Staff . . . . . . . . 
Prime Minister . . . . . . . . 
Governor-General . . . . . . . . 
Home and Territories, including Lands ancl Surveys 
Works and Railways .. . . . . . ~ 
Attorney-General, including Crown Solicitor .. 
Treasury, including Accountant and Correspondence, 
~, . . Loans, Pensions, and Taxation . . 

Parliamentary Printing . . . . . . . . 
Trade and Customs . . . . . . . . 
Health . . . . . . . . . . 
Postmaster·General . . .. 
Naval Secretariat* . . . . 
Defence Secretariat';' . . . . 
Other Secretariats~' . . . . 

Totals . . .. 

- Numbers. 

Permanent Staff. Temporary StafL 

M. 

60 

} 20 

36 
39 
14 

41 
45 
38 
5 

52 
4 
8 

24 

386 

s. 

7 
20 

4.0 
30 
19 

104: 
20 
23 
3 

36 
2 
4 
8 

316 

w. M. 

2 8 
10 H: 

8 6 
8 42 
2 4 

84 12 
20 . . 
4 6 

. . . . 
10 . . 

. . . . 

. . . . 

. . . . 

148 92 

s. w. 

2 
8 

7 
7 

2 
18 

l 

1 
3 
1 

26 
. . 
ll 
. . 

' 
') 
<.) 

. . 

. . 

. . 

21 . . . 
15 
.. 

3 
.. 
.. 
.. 

71 58 

Totu.l. 

86 
79 

()3 
1'.J,O 

4.1 

288 
85 
rJ 7 
8 

104 
6 

12 
32 

1,071 • 

-----------------···-----------------'--------~--------
M., Married; S., Single; W., Women. * llesidcnt Officers. 
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SUPPORTING SCHEDULE E2. 
(Vide Appendix "E" 

FIRST STAGE. 

FORECAST OF THE TOTAL NUMBERS AND DISTRIBUTION OF GOVERNMENT OFFICIALS AND 'l'HEIB DEPENDANTS. 

CENTRAL ADMINISTRATIONS. 

Married Officials ­
280 in Cottages 
70 in Hostels 

South Side. 

350 at 4 ·8*, equals 
Unmarried 

1,680 
310 

1,990 

N oi·th Side. 
Married Offi.cia.ls­

71 in Cottages 
57 in Hostels 

128 at 4 ·8*, equals 
Unmarried Men .. 
Unmarried Women 

604 
187 

96 

887 

1,990 
887 

Total 2,877 (South Side and North Side). 

CIVIC ADMlNISTliATION. 

South Side. 
Married Officials­

20 in Cottages, at 4 · 8*,. equals 96 

North Side. 
Married Officials­

75 in Cottages 
50 in Hostels 

125, at 4 " 8'~, equals 
Unmarried 

600 
45 

645 

96 
645 

Total 741 (South Side and North Side) 
• The Commonwealth Statistican has oltituaoed L~l'1t tl1c avcr.;;e u•lluher or cl1ildrcu per married Commonwealth official i• 2·s, •o tbat, wit h p&rcnts, the 

facto~ of 4" S per family h<lS been adopted. 

SUPPORTING SCHEDULE E 3. 
(Vide Appendix " E " 

FIRST STAGE. 
FoRECAS'l' Ol!' 0PE'ICERS iiEQUIBED l!'OR LocAL AND Crvrc ADMINISTRATION, AND CoNSEQUENT DEPENDENT POPULATION 

(AS DISTINCT FROM THE ACTIVITIES OF THE CENTRAL AmilNISTRA'l'IONS). 

Home and Territories-
Afforestation, Lands, Surveys; Education, Police, Hospital, General Civic Management, and other similar 

Services 85 
Health 3 
Prime l\'linister-

Public Service Inspection 5 
Postmaster-General. . 23 
Works and Railways 74 

It has been assumed that the 190 persons would include 145 married and 45 single. 

Of the 145 married i)ersons, it is proposed that 95 would live in cottages, and 50 in hostels, and that the 45 single 


officials would arso live in hostels. 
Of the 95 cottages, it is assumed that 75 would be on the nortli side, and 20 on the south side. 
On this. basis, th~ forecast of the number of officials of Local and Civic Administrat iou, and their families, adopting 

the family factor estimated by the Commonwealth Statistician for Public Servants, i .e., 4 · 8 persons per family, is as 
follows:­

145 x 4 · 8, equals 
Add unmarried 

• 
696 

45 

Total 741 
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SUP.PORTING SOlIEDULE E4. 
(Vide Appendix "E.") 

FIRST STAGE. 

FoRECART or KmrnERR ENOM:En 

Estima.ted 11un1ber of Businoss Concerni< (n
Co-operative Society Employees 

rn l3us1!\"'.F.RS CONCERNS, TITRrn Fa.1mx Dm'ENDANTS, A~D SunsmrAIW 
• PoPULA'l'lON. 

ot including the employees of Oo-opel'atin S<?ciety) .. 120 
40 

Total 160 

It ha.s been assumed that of these ] 60 P"rsons, 120 would be married and 40 single. 
1'he total ot these with family dependants, adopting the family factor of 4- •8, as suggested by the Commonwealth 

Statistician, would be­
120 x 4."8, equals 576 
Adu 40 unmarried 40 

Total 616 

The Commonwealth Statistician has also adopted a factor for subsidiary population, namely, 2 ' 17­
616 x 2·11, equals 1,337 
Add persons estimated as domestic assistants, attendants, &c., on the South Side . . 400 

Total 1,737 

NUMBER OF HOUSES REQUIRED FOR PERSONS ENGAGED IN BUSINESS, TREIB FAMILIES, AND SUBSIDIARY 

POPULATION. 

It has been assumed that the 400 domestic assistants and attendants would be housed in dwellings of the general 
population. 

The Commonwealth Statistician has estimated that the average number of persons per house is 5 · 32, so that, 
adopting this factor, the. m1mber of houses required for this population would be- · 

1,337 
= 251 (say, 250) . 

. 5·32 

Of t.hesc 250 houses, it has been assumed that 30 will probably be on the South Side and 220 on the North Side. 
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APPENDIX "G." 
( Vide paragraph 42.) 

FIBST STAGE. 

ER'l'TUNl.'B o:F 0FFJCIAr, Acco:.rnon.AnON REQUIRED FOP. CEN'rRAL Am.m~STRA:rroNs OI•' DEPAR'r~nii-;Ts, A':\"D ITS 
PROBABLE COST. 

------~ ~----~---~--~-~--~-,-~~~~~~~-/~~~~~~~----~~-
! Estimated Cost. 

Department or Section. Nmnbcr or 
Otllcers. 

. 


Parliame:ntary Stall, .. . . . . .. 86 
Prime Minister . . .. . . 7~) 

Governor•Genernl .. . . . . } 
Home and Territories, including Lands and Surveys 93 
Works and Railways . . . . .. 140 
Attorney-General, including Crown Solicitor .. 4.1 
Treasury,includingAccountant and Correspondence, 

Loans, Pensions, and Taxation . . .. 288 
Parliamentary Printing 
Trade and Customs . . 

. . 

. . 
Q . . 

.. 
.. 
. . 

85 
97 

Health . . . . . . .. . . 8 
Postmaster-General . . . . .. . . 104 
Naval Secretariat 
Defence Secretariat 
Other Secretariats 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

.. 

.. 

.. 

. . 
l~}
32 

Totals . . . . . . .. 1,071 

Total Floor 
Areas, at 12"' 
Sqirnrn Feet. 

' 
10,664 

9,796 

11 ,532 
17,360 
5,084 

35,712 
10,540 
12,028 l 

992f 
12,896 

20,000 

146,604 

Number of \ 
Unit Expenditure. 

Buildings £4,400or£5,500 ----------­
reqnired. per Unit. I.BuiltllDf!. J~l.l'st Ycnr. Second Year. Thir11 Ye~r• 

£. 1: 
2 8,800 . . 
2 8,800 . . I 
2 11,000 \ 11 ,000 
3 13,200 fI1 4,4;00 

7 30,800 
1 5,500 
3 13,200 I 

13,2003 

]7,6004''' 

£ f 
. . 8.800 
. . 8,800 

4;l00 : 8,800 

4.,400 

4,400 26,400 
5,500 

4-,400 8,800 

4,4.00 8,800 

17,600 

11,000 117.600 97,9002st I i26,5oo 

• In addition-Que unit building for Fire Station and Gornge, 5,000 ~q11~tfteet, at £4,400, 3nd one unit bulldlng l'or 1Tt<Mtrrtl Jlt1ntlng, 7.125 squ<tre feet nt 
!!5,5011. nre !nchuleJ in the 'Estimate of Cost-First Stage (,.icle Appendix "l:f "). 

t lneh1des spa~<s for \isltlm; alllcets. 
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APPENDIX " H" 
(Vide pa.ragra.phs 74 and i5.) 

ESTIMATE OF COST-FIRST STAGE. 

Description. 

BtrrLmNc:s (To BR ER.EM'F.n BY GoYRR~fP.N'l'). 

Parliament House . . . . . . . . . . 
Offices for Central Administration; Ha1iscml printing; 

Post Office : Telephone Exchange: Telegraph Office : 
Store for stationery ; Fire Station ; Garage; incluuiug-

Fonr unit buildings, each 7,125 sqtHLre feet . . . . 
•rwenty-six buildings, e:icb 5,000 sqnare feet .. 
Staff Luncheon-room. . . . . . . . . 
Central heating system . . . . . . . . 

Residential accommodation (official) for­
Governor-General at Yarrolumla-Additions, &c. . . 

Prime Minister, President of Senate, and Speaker- Three 
bungalow houses . . . . . . . . 

Hostel . . . . . . . . . . . . 
lVIemhers of Parliament-Ten bungalow cottages .. 
Departmental officers-Three lmndxed rottages .. 
Hostels for married officers . . . . . . 
Ho1'tels for unmarried officers . . . . . . 

Civic buildings, &Q.­
Two primary schools and Teachers' quarters . . 
One secondary school . . . . . . . . 
Additions to existing 110spital . . . . . . 
Post and Telegraph Office and qua.rtel:s. uncl 'l'Plepl1one 

Exchange building . . . . . . . . 
Civic offices, including offiras to let . . . . 
Police Offices and Court and Police quarters .. 
Railway station; goods shed ; engine shed . . . . 
Co-operative Stores building aud offices to let, and some 

shops, say, £10,000 . . . . . . . . 
Public recreation and sports grounds . . . . 

ENGINEEPJNG • CONSTRUCTION. 

Water supply-
Mains and reservoirs .. 
Reticulation .. 

Rewage disposa 1-
Main sewers . . . . . . . . . . 
Outfall Works- Tanks and pumps, 10,000 P.eople ; single 

filtration aud receiving well ; septic tank . . . . 
District sewerage reticulation . . . . . . 

Intercepting channels-Rtormwater, Ainslie . . . . 
Stormwater Drairn1ge . . . . . . . . 
Bridges- • 

City . . . . . . . . . . . . 
Ginmnderra . . . . . . . . . . 
Hall . . . . . . . . . . . . 

Railway-Siding ; yard; signals and interlocking ; per­
manent. way . . . . . . . . . . 

Electric light and po\>rer­
Sub-stations and transformers : mains widerground; 

mains overhead; sub-mains under11:r01rnd; sub-mains 
overhead . . . . . . . . . . 

·Electric Telegraph, &a.­
Trunk lines .. 
Equipment .. 

C:irried forwiud . . 

E~pcuditw·e per Annum. 
Estimate or 

Cost. 
Flr.!t Year. Seoon(I. Year. Third Year. 

110.000 

22,000 
114,400 

8,000 
12,000 

7,000 

7,500 
120,000 

15,000 
330,000 

60,900 
93,000 

22,500 
8,000 
5.000 

8,000 
10,000 
10,000 
14,700 

10,000 
5,000 

63,000 
40,000 

166,000 

18,000 
38,400 
7,000 

10.000 

5,000 
5,000 
2,000 

16,300 

17.000 

26,000 
8,000 

!J0,000 

fl.500 
4,400 
.. 
. . 

. . 

. . 
80,000 

. . 
55,000 
10,000 

.. 

.. 

. . 

. . 

. . 

.. 
5,000 
5,000 

5,000 
1,000 

30,000 
13,000 

40,000 

6,000 
12,800 
1;000 
5,000 

5,000 
. . 
. . 

8,000 

5,000 

£ 

40;000 

16,500 
60,000 
8,000 
6,000 

.. 

.. 
40,000 
5,000 

110,000 
25,000 
40,000 

10,000 
.. 

5,000 

8,000 
5,000 
5,000 
9,700 

5,000 
2,000 

33,000 
14,000 

90,000 

6,000 
12,800 

. . 
5,000 

. . 
5,000 
2,000 

8,300 

6,000 

20,000 

. . 
50,000 

.. 
6,000 

7,000 

7,500 
.. 

10,000 
165,000 
25,900 
53,000 

,. 
12,500 
8,000 
.. 

.. 
5,000 
.. 
.. 

.. 
2,000 ­

.. 
13,000 

36,000 

6,000 
12,800 

.. 

.. 

. . 

.. 

. . 

. . 

G,000 

26,000 
8,000 

1,414-,700 352,700 582,300 479,700 
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APPENDIX " H "-continued. 

EsTIMATl~ o.F Cos-r-Frns·1· STAGE--cont·initell. 

Description. 

Bro"c1ght forward .. . . . . 

ENGINEERING CONSTRUCTION-continued. 
Electric Telephones-

Trunk lines . . . . . . . . .. 
Exchange equipment . . . . .. . . 

Subscribers . . . . . . . . . . 
Fire alarms . . . . . . . . . . 

Wil'ele ss Station .. . . . . . . . . 
Plant-­

Traction; Powel' house; construction; miscellaneous 
Store buildings .. ... . . . . . . 

Roads in settled areas . . .. . . . . 
Footpaths . . . . . . .. . . 
Improvements to approach roads .. . . . . 
Cem.etery and road . . .. . . . . I 

M:rscELLA...."'<EOUS . 
Tree-planting . . . . . . . . .. 
Moving official fnrnitme and some purchase '-' . . .. 
Moving private furniture':' . . . . . . .. 
Synchronized clock system . . . . . . .. 
Fire Station equipment . . . . . . . . 
Con tin gencies . . . . .. . . . . 

Totals . . . . .. . . . . . 

:i.;,tilmite of 
Cost. 

£ 
1,414 700 

{40,000 
5,000 

15,500 
54,000 

2,500 
4,000 

36,000 
5,000 

56,800 
2,500 

15,000 
4,000 

20,000 

. 51,300 


43,500 

1,200 

3,000 


25,000 


1,799,000 


Fir;;t Yenr. 

I £ 
352,700 

' 

. . 

. . 

. . 

. . 

.. 

. . 

31,000 
4,000 

10,000 
700 

5,000 
3,000 

6,000 
. . 
. . 
. . 
. . 

5,000 

417,400 

li-"<JlCnditure per Annmn. 

Second Year. Thlrd Year. 

£ £ 
582,300 479,700 

... . . 
.. 45,000 

10,5005,000 
15,000 39,000 

1,000 1,500 
. . 4,000 

5,000 .. 
1,000 . . 

20,000 26,800 
700 1,100 

5,000 5,000 
1,000 . . 

8,0006,000 
26,300 25,000 
35,5008,000 

. . 1,200. 
·3,000 . . 
10,000 10,000 

688,500 693,100 

* Vick detalls ohown on Supporting Schedttle Hl. -' 

SUPPORTING SCHEDULE Hl. 
FIRST STAGE. (Vide Appendix "H.") 

ESTIMATED CosT OF TRA..i."\'SFER FR0'.:11 ThifELBOURNE ·ro CaNBERRA.-0FFICERS, 0FFICAL AND PRrvATE F URNITURE. 

Official furniture, &c., for­
Governor-General (removal and some purchase) £2,000 
Parliament (removal and purchase) .. 10,000 
Hostel (purchase) . . · 20,000 
Prime Minister, President of Senate, and Speaker 3,000 
Central Administrations and Government Printer (removal) 9,000 
Central Administrations (purchase of supplementary) 2,000 
Local Administration (purchase) 3,300 
Secretariat,s-Central Administration (purchase) 2,000 

£51,300 

REMOVAL OF PRIVATE FURNITURE, AND TRAIK FARES, E'fC. 

CentraJ Administration Offi.cers-
Married, 351 (in cottages) at £60 and £20 equals • £28,080 
Married, 127 (in hostels) at £25 equals 3,200 
Unmarried, 593 at £7 equals · 4,200 

£35,480 

(Averaging roughly £35 per official. ) 
Civil (local) Administration Officers-

l\ilarried, 100 at £70 £7,000 
Unmarried, 90 :i.t £7 630 

£7,630 

£43,110 

Say, £43,500, 
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APPENDIX "K." 
('Vide paragraph 98.) 

SECOKD S'fAGE. 

PRELJJUTh'ARY ESTIMATE OF COST. 

Biiildings and Works which woulcl be carriecl oul by the Government. 

Buildings-
Parliament House (extensions) 
Government House (expenditure cluring the Second Stage) 
Administrative Offices and Accessories (permanent construction) 
Additional Houses for Members of Parlia.ment and Civil Servants 
Additional Primary and Secondary Schools 
Technical College .. 

. Additions to Hospital (extensions) 
Police Quarters (extensions) 
Railway Premises (car shed and other accessories) 
Public Recreation and Sports Grounds 

Engineering Services-
W ater Supply Reticulation (extension) 
Main Sewer (extension) 
Outfall Works (extension) ..• 
District Sewerage Reticulation (extension) 
Intercepting Channel at Ainslie, and Stormwater Drainage (extension) 
Railway Construction to Territory Boundary at Hall; and Yard (extensions) 
Dam on Queanbeyan River . . 
Electric Light (extension) 
Power House, Plant, and Bunkerage . . 
Telephone Network, Fire Alarms, &c. 
Store J?uildings, &c. 
Roads (extensions) and Footpaths 
Approach Roads Improvements 
Additional Tree Planting 

:Miscellaneous-
Removal of Official and Private Furniture-Couting~ncies 

Total 

! • 

.. 

App. 26. 

EEstima Led Cost l;o be 
spread o~er three years 

oI construction. 

£ 
25,000 
50,000 

320,000 
125,000 
30,000 
10,000 

5,000 
5,000 
8,000 
5,000 

64,000 
55,000 
36,000 
76,000 
30,000 
85,000 

150,000 
12,000 
15,000 
42,000 

. 5,000 
42,000 
15,000 
20,000 

64,000 

1,294,000 

l'rinted and Published for the GOV8Rl\MENT of the COMMONWE,\LTH of AUSTRAf,1,. by ALBERT j. MULLETr, 
Government Printer for the State of Victoria. 
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