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14. Puanic Works CoMMITTEE—REFERENCE TO WoRK—FEDERAL CAPITAL Criy—WaTeR SUPPLY—DISTRIBUTARY
OrKS.—Mr. Groom moved, pursuant to notice, That, in d with the provisions of the Il
Public Works Committee Act 1913-1914, the following work be referred to the Parli y Standi it
on Public Works for 1ts investigation and report.thereon, viz. :- Water Supply, Federal Capital—Distributery
Works within the City Arca, Canberra,
Mr. Groom having laid on the Table, plans, &c., in connexion with the proposed work—

Question—put and: passed.

WATER SUPPLY FOR THE FEDERAL CAPITAL—
DISTRIBUTARY WORKS WITHIN THE CITY AREA,
CANBERRA.

The Parliamentary ‘Standing Committee on Public Works to which the House of
Representatives referred for investigation and report the question of “ Water
Supply, Federal Copital—Distributary Works within the City Area, Canberrs,”
hes the honour to report as follows.:— - .

INTRODUCTORY.

1, The main water supply works for the City of Canberra have. been completed for some
years, and: water lias been delivered to. the service réservoir within the city boundary at Red Hill,
From this reservoir, temporary distributdry mains of small dimensions have been constructed
leadir.g the water to the Military College, thé Molonglo Camp, Acton Settlement, the Brickworks,
the Afforestation Nursery, &c., mostly in 3-in. and 4-in. pipes.

PRESENT PROPOSAL.

) 2, The rog)osal now submitted is to construct those distributary works recommended
in Appendix”“G* of the First General Report of the Federal Capital Advisory Committee as
follows :—12-in, main (two aid a sixth miles in length) commencing from Red Hill Reservoir,
thence by way of Melbourne-avenue and National Circuit to Federal-avenus; thence two 9-in.
mains to be taken—one for 1§ miles-vid Federal-avenue and Station-place to a reseivoir on Mt.
Russell of 1,000,000 gallons with capacity to increase to 3,000,000 gallons.; the other 9-in. main.
tivo-thirds of a mile in length to go along Government-terrace to Commonwealth-avenue near
the proposed Hostel site. A 6-in. branch three-fifths of a mile long to be also taken from the,
12-in, main at its intersection at Brisbane-avenue and proceed thence to Interlake-avenue to
sapply & settlement near the Power House. From the reservoir proposed to be constructed
at Mt. Russell, a 6-in. main to be laid along the road parallel to Capital-terrace, a distance of
3-miles to Ainslis-avenue to supply-the settlement at the civic centre.

ESTIMATED COST.

3. The estimated cost of the proposal is set down 4t £46,200, and the time fixed for
completion eighteen moriths from the'date of commgncemg,nl};.

COMMITTEE'S INVESTIGATIONS.

4, To expédite consideration of this work, a sectional committee was constituted, which,
having talten some evidence in Melbourne, visited the ‘water supply at the Cotter River Dam,
the Reservoir at Red Hill, &c., took evidetice at Canberra, and then proceeded to Sydney, where
further evidence was obtained from Mr. de Burgh, Chief Engineer for Water Supply and Sewerage,
New South Wales. o .

8. Source of the Supply~—The water supply for Canberrs is obtained from the Cotter River,
which: s a tributary of the Murrumbidgee, with a catchment area of about 165 square miles, of
which over 120 square miles discharges into the dam. The watershed area is said to be ample
for all puzposes, and the quality of the water as given by chemical analysis is exceptionally good.

6. Theaverage daily flow of the Cotter River overa period of 13 years is given at 70,000,000:
gallons per day. ’ o i

7. The water is impounded by a dam 60 feet high erected close to the junction of the
Cotter with the Murrumbidgee, giving a storage capacity of 380,000,000 galions. From the
dam, the water js pumped in.an 18-in. cast-iron pipe to.a reservoir onMount Stromlo—a distance
of ghout 3} miles, Thence, it gravitates to another dam on Red'Hill—a distance of about 63 miles.
The reservoirs at Mount Stromlo and Red Hill have each 2 capacity of 3,000,000 pallons. It
is intended to keep the storage at Red Hill as a reserve, so that normally the water will gravitate

" from Mount Stromlo ‘to'the city areas.

" 8. The proposal now under consideration of the Committee ‘aims.at distributing water

. from the Mount Stromlo and Red Hiil Reservoirg to. those areas which the Federal Capital

Advisory C i has r ded. shall be first settled .and: developéd. TLe mains
d



i

throughout are to be of cast-iron, and are designed to serve a population of-18,000, which is the.
number estimated-to be resident at Canberra at the end of six venrs. As-the population; however,
develops it will be necessary for additional mains to be-laid. ~ '

9, Tt was ascertained that the routes that have been chosen for the pipe line' from Red
Hill to the Government Group are such that with very little formation of roads the mains. ean
be laid in ‘their permanent locations. o :

10, Mount Russell Rescruoir—Attention was given. to the question of the necessity
of providing a reservoir on Mount Russell which could also be used 1f required to supply the
Military College. The College however already has a service which has proved sufficiently
large up to the present. It was urged, however, that the coristruction of a 6-in. main from
Mount Russell to Duntroon wonld make the College, which consists chiefly of timber structures,
much safer from risk of fire. 1t was further pointed out that the provision of the local reservoir
recommended would cater for the heavy demands for water during the day and obviate the
necessity for the construction of a larger main, which would be necessary in the absence of such
a reservoir. With these advantages of safety and economy, the Commiftee is in agreement,
and recommends that the reservoir be provided as proposed.

11, Pinancial Aspect.~It was stated in evidence thut, up to the st April, 1921, the total cost:
of the Water Services and Works generally installed at Canberra had reached a sum of £280,000,
to which should be added tlie amount of £48,200 now involved in distributary works., At first
sight, this appears a large sum to provide a water supply for & population of 18,000 people, but;
it must be remembered that the special circumstances surrounding the construction worke at
Canberra, are such that, despite the very limited initial population, the enginecring woiks are
being installed with a considerably large ultimate population in view. Under these circum-
stances, the small initial population should not be expected to pay the: interest charges on the
outlay, and the Committee is of opinion that pro ratd interest charges should be caleulated on
the basis of the population for which the enginecring works are schemed, and that the early
inhabitants should. be charged only on that pra atd scale, the loss of interest accruing' to be madé
a charge against the revenues of the Territory until' the number of residents reaches the figure:
for which' the whole scheme lins been designed.

12. Development of Northern Area.—The decision to-preserve the integrity of the premiated
plan by the development of the area north of the Molonglo River simultaneously with the area.
south of the River involves a considerable additional cost in supplying water and other essential.
services; X

In addition to the cost of the mains to reach that locality it demands also the establishment
of & reservoir on Mount Russell of a capacity of 1,000,000 gallons, estimated to cost £6,300.

13. The Committee would have been glad to. eliminate this expenditure, in the early years
of the city, were it not for the expression of opinion of most of the witnesses that, unless the
northern area is developed at the same time as.the southem area, it is more than probable that
the whole development would.take place on the south:side of the Molonglo, and the basic principles
of the premiated plan be thus destroyed. As it is the expressed desire of this and previous.
Governments and the opinion of a majority of this Committee that ‘this plan’should be pre-
served, the Committee recommends the expenditure,

14. Available Water Supply.—As doubts are sometimes expressed as to the adequacy of
the Water Supply at Canberra, the Committee inquired into this aspect of the question, .~ _

While the-average daily consumption of water per head of population in the various capital

cities js— Gallons.
Sydne; .. .. - .. o4
Melbourne . o .. .. 60
Adelaide .. .. .. .. .. 65
Brisbane . - .. - .. 46
Hobart . 55

tl.re‘nverage provided for in the case of Cunbe;ra is 100. gallons per head per day, and at.this high

figure the supply available in the Cotter is sufficient to cope with & population-of 700,000 persons,

provided further storage and pumping units were installed.

RECOMMENDATION, '
15.. After careful consideration of the whole-of the evidence placed: before it, the Committee:
unanimously agreed to recommend that. the departmental proposal for the construction of
distributary water supply works within the city area, Canberra, b proceeded with.
: H. GREGORY,

) Chairman,
Office of the Parlinmentary Standing Committee on Public Works,

Parliament House; Melbourne, 10th. April, 1922:
. s i .

MINUTES OF EVIDENCE.

(Zaken at Melbourne.)- '
THURSDAY, 16T DECEMBER, 1921,
SeoTioNaL COMMITTEE.
Present:
Mr. Grecory, Chairman.

Senator Plain, Mr. Mathews,
Mr. Bamford; 2Mr, Parker Moloney.

Percy Thomas Owen, Director-General of Works,
Department of Works and Railways, sworn and
examined. .

1. To the Chairman.—The water supply for Can.
berra is obtained from the Cotter River, which is a
sributary of the Murrumbidgee, and has n eateliment of
165 square miles, of which over 120 square miles dis
charges into the dam. 1 refur the Committee to the
very interesting stalement on the Cotter River cateh-
ment by Mr. De Burgh, in eno ol the appendices lo
the Advisory Commiltee’s report. I do not Uhink there
is any question as to the adequacy of the supply, The
water is collected in a dam 60 feet high, with u
storage capacity of 380,000,000 gallons, closo to the
junction of the Cotter with the Murrumbidgee. The
original intention was to ereot the weir to a height: of
100 feet, which would have incicased the storage capa-
city. to 1,400,000,000 gallons, There has been & great
deal of controversy with regard to that reduction of
the height, but I need 1ot say more at this slage than
that I think that a mistake was made in not carvying
the weir to the height orighully contcmplated, Fromt
the dam the water is pumped in an 18.in. cast-ivon
pipe to a pipe-head reservoir on Mt, Stromlo, a dis-
tance of about 3} miles. 'Thence it gravitutes lo
another dam at Red Ifill, a dislance of about 6} miles,
The reservoirs at Mt, Stromlo and Red 1lill have cach
a capacity of 3,000,000 gallons, giving a 6,000,000
gallon storage for o population of 25,000, The storage
at Red' Il will be kept as a reserve, Normally, the
water will gravitate from Mt. Stromlo to the city arcas,
The pumps at tho Cotter have Lo supply waler under
a total head of 840 feet, Wo had to inslall at Can-
berra a steam generating plant for. the supply of elec-
tricity for the town. It Had lieen suggested' that the
Cotter River could have been harnessed for tlie gene-
ration' of electric power, but that would have involved
au expendituro of. £800,000, and to incur such a capital
outlay for a population of 25,000 would have heen
absurd. There are so many works on which to spend
money at Canberra, that I bolieve that had I, in 1910,
suggested to the Government an expenditure of
£800;000 on an electric supply scheme, I would have
Leen told to think agawm. Our consultant, Mr.
Clements,, of the Melbourne: Electric Supply Company,
recommended the fustallation of generaling units which
could be added to-up to & eapueity of 2,000 or 2,500
horse power, to supply a population. of 20,000 to- 25,000
people.  That plant. being neec ary to supply light and
power to the city, it will carry peak loads in the early
morning and al cortain hours ab night, but Mr, Clements
advised us that by transmitiing eurrentifrom the Can-
berra power house to- Colter River,, it- conld beused for
pwuping during ihe day when there was o other load,
and we would thus get an 80 por cent. load factor, which
&o}{l@lpe&n very. economical working. The alternatives

would' have heen the installation of gas or steam pump.
ing plant ab the Cotter River, but by the scheme which
has been adopted we simply take the power load from
the Canberra plant without unduly increasing the plant
capacity for the normal supply of the town. In other
words, if we werce nob pumping a gallon of water from
the Cotter River wo would.still require the present
station at Canberra to supply light and power to the
city. The Gwynne centrifugal high-lift pumps, which
have Deen iustelled in duplicate, deliver normaily
100,000 gallons pey hour, and are very satisfactory.
They ean deliver, either to Stromlo reservor, or right
{hrough the pipe line to Red 11il), sullicient water for
24,000 peoplo wsing 100 -gailons per head per diem.
‘The daily delivery of 2,400,000 gallons per diem can
ko increased by the addition of other pumping units
The propesition now befere the Commitiee is to distri-
Lute water from Stromlo and Red il reservoirs to
the arcas which the Advisory Commitiec have recoth
ncnded to be setiled and developed firt Mount
Stromle reservoir iv 2,371 feel above sea level, and
Red I1ill' 2,350 fect abeve sea level, The lake level
ab Cunbora will be 1,825 feet, and adding 10 feet
to that, 1,835 fect is the lowest level al which we
hall be likely lo build. A consideralle portion of
the area is on a higher level. The scheme now before
the Committee was p d by Mr. De Burgh as
a mowber of the Advisory Committed, and the general
route of the water pipes is shown on the plan of water
supply and distrllmtary works now befare you. 1t is
proposed to start from Red Uil roservoir with a
12-in, casteivon pipe, which will eanty the waler as
far a the governmental greup in Federal aventue The
altitude of” that group will be alout 1,870 feet, so
that the static head will be about. 480 fect. The main
will follow National Cireuit and Federal avenue as far
ag the guvertmentel terrace. From there a 9in pije
will be carried on to the scrviee 1c-ervoir site at Mount
Russoll, adjoining the Military (‘ollege  In addition
to the 9-in, main te Mount Russell, another 9-in, main
will vun right through the gavermmental group, and
a 6 in. main to the power station  From. Mount. Ruvsell
there will bo a 6-in. main distributing to the Mihtary
College, and another 6-in. main to the civie centre.
The Uommittee will notice a small deviation from the
scheme mentioned in Mr, De Burgh's report. e pro-
posed a 9-in, pipe to the power-house and further on
to Mount Ruseell, but we suggested to him that the
arrangemont of the pipes as shown on {he plan now
before the Commitiee would be just as good, and he
concurred, It is proposed thul the capacily of the
reservoir ab Mount Russell shall be 1,000,000 gallons.
For present requivements Mr De Burgh esliniates a
300,000-gallons storage for Duntroon, und a 300-000-
gallons stornge for Lhe mitial seltlement of the civie
contre. In addition to that there wonld be the sup-
ply of the power-hcuse group, bringing the lotal wp
to 1,020,000 gallons. Tt is proposed to design a com-
plete storage of 3,000,000 gallons, of which the first
seotion will be 1,000,000 gallons. The other sections
will be added from time to time in areordance with
the growth of the city.

2. o Mr. Bunford.—The allegation that the static
head is so great as lo necessitate the use of special
laps is countered by the fact that taps ave already in
wo withont any trouble. At Cotter River, where there
is a head much greater, weused special taps, and' except




where wo have had trouble threugh dirt in the pipes,
the taps hase operated ol nght. Sutc of the cislerns
gave ts ttouble, but they had old low pre.cute fittings,
whereay they should have had high pressure fittings
The Departnent has not the tlightest doubt thal the
servico will prove satisfactory withoul installing, re-
ducy, valves,  We linve a yedueimng-valve on trial at
Aeton, | contend that the advantage of high pressure
w veducmg the size of the maing and in enabling
distritution to high levels and over great distances,
more than outweighs the objection m regard to the
taps  The propo-al now under consideration is to
wupply & population at the mitil slage of the city of
5,000, ultimately merensing to 18.000. If the popw
latien further develops, involving the 1 t. of
ather areas, further mains will have to be lad. The
routes that have bean chosen for these pipes from Red
ILill to the governmmental group are such that, with
very hitle formation of rcads, we can lay the mams
in the permanenl locations, Generally speaking, Mr.
Do Burgh apprehended that that would nat ke possible,
because when the streets were graded the mains would
havo to be lifted and rolaid. In some places that may
bo necrssary, but the greater portion of the pipe will
not requite to be disturbed when the streets are per-
manently formed, On the plan before the Conmittes
the blue lime shows the depth of the water pipe on an
esaggereted vertical scale. The Committee will see that
in very few places is there much alteration of the
natural ground level in order to get the pipe into its.
permanent Jocation, That 1s a very great advantage,
and. is one of the reasons why thal parficular cireuit
was ndopted. Near Red Hill veservoir there will be
a by-pass by which the water, instead of being de-
livered inte the reservoir, will go into the main, which
will distribute to the city. The estimated cost is
£48,300, including the mains from Red il to Mount
Russell, the civie centre, the power-house, and the
governmental group or hostel site, Mr, De Burgh
Tecommends the completion of the Red THll reservoit,
but that is not before the Committee at the present
time  Hlaving been granted only £200,000 instead of
£417,000,, we had to scrutinize our estimates very care-
fully 1n order to see what wotks should be carried' out
n order to mosh efiectively forwaid the scheme. We
decided that the partitions in the Red Ifill reservoir
could be deferred.  Thoy were origiually stoited by the
Department, but, contrary lo my advice, the wotk was
stopped. The 12-in. pipe will be ample for the areas
which it Lraverses. If sottlement should extend along
Northbourne-avenue we shall immediaicly propose the
construction of another pipe to give a civenlatory system
over that area. In the early stages it may mot be
ahenlutely necessary to connmect with the power-house
except for the sake of greater protection against fire.
There is not al present . suflicient supply of water {o
give adequate protection of the slores against five in
the initial settlement of cottages, Duntroon has a
water supply at present, and could carry en with i,
but there is no doubt that a G-in, main from the
seservoir at Mount Russell to Duntroon will make the
College much safer from a fire point of view Lhan it
18 at present. Duntroon College is constructed prin-
apally of wood, and when 1t was de-igned as a tems
porary college its lay-out was somewhat curtalled, The
teniporary structures have grown over a number of years
heyond what was anticipated ; therefore, although there
is a trained fire brigade at the College, thero is a real
risk from fire. A €. pipe will imptove the 1ich,
Le au-e the Mount Rusell 1eersoit will be about 85
feet higher than the g mnasinm, which is the hizhest
building in the college group In regard to the possible
population in the civic centre in the early stages of
the city's development, the Advi.cry Committee had
hefore it a plan of the city, and the knowledge that
ene of the fundamental underlying principles of any
«cheme of development wae that cvic development
should bo on the noerth of the yiver T know that that
wa Mr Grifin's idea, and we have very carefully
safoguarded nob only his plans, but also the under-

lying principle. If Mr. Griffin’s plan is sdhered to
it is anticipated that there will be from 3,000 to 4,000
people in the civic contre ot the inital meeting of Par-
liament at Canberra  The cily could have been deve-
loped much' more cheaply without putting the elvic
population on' thé north sidél of tho river, but that
would lwve vuined Mr, Griffin's dcheme.

3. To Mr. Mathews,~The completion of the parti-
tions in the Red Hill reservoir is estimated to. cost
£3,500. The reservoir can be cleaned by completely
emptying it and getting an emergency supply from
Mount Strovle. [f is, however, a bad srrangement to
have to empty a reservoir overy time it has to be
cleaned. If the twg partitions are completed, only
one-third of the reserveir will be emptied- at a. time
during cleaning operations. The estimate of £48,000.
for the distributary water servied includes £6,300 for
a roservoir at Mount Russell, with a capacity of
1,000,000 gallons,

(Taken at Ygrralumla, Canberra.)

17rn DECEMBER, 1031.

Sectional Committee,
Members present:
Mr. Grecory, Chairman;

Senator Plain, Mr, Parker Moloney.
Mr. Mathews,

Thomas Hill, Chief Engineer, Dopartment of Works
and Railways, sworn and examined.

4. Ta the Chairman~I am aware of the reference
to this Committee of the question of the Federal
Capital water supply. With respect to the distributing
works, the proposal is to start from the Red Hill reser-
voir ab @ lovel of 2,350 fcet, and: then proceed as shown
wpon plan throngh 12-in. and' 9-in. pipes: to & gervica
reservoir on the 2,085-ft. level near the military ol
loze, Duntroon, Thenco the water is to-be distributed
by 6-1n. pipes to the civie centre on the northern area.
Tneidentally, the 12-in. and 9-in. pipes will serve the
areas all the way through which they will be passing:
by smaller eiveulating mains of 6 iuches and 4 inches.
The mams will generally follow the. development of the
site on the snme lines as the sewerage scheme, The
water supply will serve the area proposed to be_ de-
veloped on theesouth side—that js to say, the adminis-
trative or Parlinment group—and the eivic area on
the northern side; and at the same time it will provide
a very necessury sevvice for the wilitary college. At
present, thut_institution- is only served by the dins
service from Red IIill. The sooner a serviee resorvoir
is provided, the better. The capacity of the 4-in. main
in 24 hours is not sufficient to supply Duntroon and the
intervening arens. Even now the military college wants
half the capacity of the 4-im. pipes, discharging for 24
hours, ‘The 44n, pipe is serviug the avea nesy the.
power house at present, and is fuﬁy called’ upon in the
warm weather, There will be a height of 450 feet. As:
the draw-off increases, so the head falls off through the
day. ‘Through the night it will rise to 450 foet, and
¢evon on the Jower levels to 500 feet. There will bé.
no danger of bursting pipes. T have subjected the
pip s i the buildings already eonstrneied to very con-
sidevyble tests The pipes for the main water system
will be of cast iron, 12t inches by § inch. This will only
be about onesisteenth more than would be used
for sny other water supply When we get'
down, to the 6-in. and 4-n. pipee—the great
majority of the ordinary pipes used in_reticula:
tion —the ordinary thickneis will be quite sufficient. T
have given consideration to the use of other cldsses of
pipe, but T.am convineed: that the east iron ig' the ‘hest
for the purpose. We have other mains laid here. Steel

is all, right,. but the: question of its life. is: against i, *

2

T would' not-consider reinforced conereto for the pur-
pose. On the question of what basis per head of the
population provision is Leing made per gallom, it seoms
g if. wo will need, on an average, throughout the year
besween, 60 and 70, tising in. the sunmer to 100, gallons.
per head per day. 1n Molbourne it would exceed 100

allons per-day. in the hot weathor; the consmnption,.
indeed, is only checked by the size of the maing, which
do not’ permit further quantities to be supplied. I am
asked, in laying pipes now from the reservoir, what
population is being provided for. The total flow would
roprasent 2,000,000 gallons. per day. That would pro-
vide for a population up to 20,000, ¢ the population
inerensed beyond that, other mains wonld, need to be
Taidy in the general dovelopment. of reticulntion the
19-in, main would become inndequate, and there would
be needed sub-mainy leading from the parent reservoir.
With the facilities-for water conservation on the Cotter
T would not hesitate to supply a population equivalent

* to that of Melbourne. I cstimate that the work at pre-

sent. recommended to be carried out will oceupy about
cighteen months. As to the question of’ d‘unﬁer from
bursting pipes in houscs during cold and- frosty
wenther, we have so far had no more troublo: than-would.
happen: with & tauk or a low- ressuie pipe, and none of
that trouble hus doveloped within any building. As to
the method by which it is proposed to tnke the maing
across. the Molonglo, we are proposing to construect &
bridge. Consideration will b given.to taking the water
main over on that bLridge; but, alternatively, there
would he no difficulty in taking it over in a channel- in
the bed. .

5. To Mr, Parker Moloney—The cost of the whole
of the water scheme, ns before the Commnittee at pre-
.gont, is €48,200. This includes the construetion of a
reservoir on Mount Russell, The estimate was only
recently prepared.

6. To Senator Plgin—1 am not ware that tho cost
of distributing to residents the outlay upon the water
and sewerage services has yet been considered. The
matter is under the consideration of Cabinet at pre-
gent, and the suggostion is for tennnts to pay from the
boundary: trap, or the main in the streot in_the same
way as in any ordinary city or towu, Ovurimud expenses
will not-be high. The cost of runuing the services is
only a very small matter; and, as the population in-
crenses, the cost, dist\‘i(mml among the vesideuts,
should, of course; becomo lighter.

7. To Mr. Parker Maloney—In comparing the
costs of the proposed work with similar enter-
prise in Syduey or Melbourue, there would be_tho
cost of freight, and thero would bo some labour
increase due to the distance from a ceutre. But that
would not b s¢ heavy in this partienlar work, ns the
Jabour does not receive the same extra conditions as
are applicsble to. the nrtisan class. The estimated cost
of water supply to the settlement on the civie centre is

i, pipe at £7,500 per mile £16,250"
X ¢.i: pipe, nt £5,400 per mile 9,450
% mile 9-in. c.i. pipe, at £5,400 por mile .. 3,600
# mile 6-in. c.d. pipe, at £3,500 per mile ..  2,100-
3 miles 6in. c.i. pipe, at £3,500 per mile .. 10,500
Mount Russell reservoir . .. 6300
Total .. . £48,200
Tho pipes will be. Jaid alow oide the chanuel, a spot
which is always.ensily accessible. Generally, the mains
will be Jaid in the roads; but the sexvices to houses
will. be Iaid in the rear of the cotinges. Thus.
they will not be in the roads.at all, There will not be
any question of Qisturbing the road metal or ‘the strest
generally overy mow and' again. There must be some
place at which the mofns ean be got at. But the ques-
tion of refraining from cutting up- the ronds has been
carefully eonsidered. I have yead of carrying all theso |
combinations of services,in a tunnel; but, worked out,

that becomes completely’ impracticable as well as very
oxponsive. What will suit gne service will not suit an-
othor.  With: the construction of hollow faotpaths the
costs again would be prohibitively high, and the sehomo
would, not be applicable in Canberra,

The witness withdrew,

I’ore)ly) Thomas Owen, Dircetor-General of Works,
epartment of Works and Railways, Melbourne,
recalled and further examined.

8. T'o the Chairman.—The special services surround-
ing the eonstruction work at Canberra are such that,
degpite a. vory limited populntion, engineering works for
a large population require to be- construicted.  In the
civcurastonces, the: small initial population canuot bo
expected to carry the interest charges whether they be
for water, for sowerage, or for eleetrical’ supli}y. A
suggestion has been made to the Government by my-
solf to the eficct that the pro ratd interest charges
should bo taken out on the besis of the population
upon. which the cengineoring works were schemed; that
is to sy, 25,000 people. Thus the interest which
would be charged to. each of the 25,000 people would
Do cstablished, and if there were only a limited number
of residents ut first, say, even as few as 500, they
ghould be charged only the pro yatd amomnt fixed
on the basis of a pap\\h\tiun of 25,000, Tun those con-
ditions, when the: population eventually rveached the
95,000 mark, the whole charge would be borne by the
vesidents, the Government in the meantime sustaining
the loss of intcrest during the intermediate stage of
construction; Wiat is, whilst the popwlation is less than
25,000, 'That recommendation has been adopted by
the Minister in vegard to water supply. 1 understond,
howover, that the whole question of rates o be charged
for ocenpants or lessces of coltages is under the con-
sidovation of Cnbinet. The oviginal work for the water
supply and sewerngo was based, upon the directions
given ut the fime by the ‘Minister, on the seheme of ser-
vices for e initidl populutiou of 25,000 people. At
present, the population lus beew somewhat modified
under the seheme of the Advisory Board; and the popi-
lation of what is termed the first stuge, at the end of
which Pariament will be able to sit and administration
Le condueted from here, would be 6,000 people  During
the sceond stage, in whieh many other aervices wonld
be completed and the population inereased, the munber
of prople would be 18,000, No forerast has heen given
by the Advisory Committee conecrning the population
after the second stage. It is on {he busis of the 18,000
that we are making our recommendations.

(Laken at-Sydney.)
TUESDAY, 20rnw DECEMBER, 1821
Sectional Commiltee.
Members present:

Mr. Grraony, Chairman;

Senator Plain, Mr, Parker Moloney.

Mr. Mathews,

Ernest Macartney de Burgh, M.Tust.C E. Chief Eugi-
neer for Water, Supply and Sewerage, Department
of Public Works, New South Wales, sworn and
examined.

9. To the Chairman—With respeet to the question
of providing an. adequate:service to the Duuntraon il
tary College, and of the construetion of a resevvoir af
Mt Russcll for that purpose, I am usked whethey, with
the special pressuro which can Be obtaimd from the
reservoir on Mt. Stromlo, it would not be possible to
socure ample supply for Duntroon without necessitat-
ing: the construction of the proposed new reservoir. T
should say not. I consider that the projected yeservoir
is g, very desirablo featurg iu order to give a proper
supply for such an area as-Duntroon: 1 aim considering
also the civie centre; but, evon taking Duntroon along,
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thore should be n’ local teservoir fomicet tho peak d¢-  supply' 700,000 persons ot ‘the rate of 100 éallons a

mauil.  Otherwise youwwould have-to lzy -8 larger main
all. the. way from Red Hill. Thero is mucl greater
recufity, and ultimately-a certain economy. It.is iot
only security which is. obtainable, but the greatest
efficiency also. We: gndeavour to have loeal reservoirs
holding, at all events, a two days’ supply. The local
reservoir meels the hig demand; during &Ihe day periods,
and avoids the construption of very largo amains. As
far as may ba possible, -where-the mains run through
the more impertant parts of the city aren, they should
bé laid permancutly How, and their positions exnctly
ontlined for future dovels Full iderat

hag been given to the question of having to prll up
maing oy any future cceasion, Inthe enso of any street,
the 'lev'efs of which have been fixed and the formation
is now to bo proceeded with, tle mains can be laid in
their permanent location; but it would be a waste. of
money- to gradé and form streets: not, now required
simply to adinit of & main which traverses, such. sfreets
being laid to the future permanent level, In the latter
cage, the main should 'he laid to -existing formation
lovels, and' re-lajd* when, those. levels ate altered, In
my opinion, the witershed, of the Cotter, from which
the supply fof Canberra is drawn, is ample to meet
the necds of a large popilation, The aversge daily
flow of the Cotter River over thirtoon years has been
sob dpwnl at 170,000,000 gallons. That is sufficient to

e
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«day; ‘but, 46 upproach -anything near the' averagé of
‘the 'daily supply, stornge becomes necessary I am
quite sntisfied that the-watershed: frea is ample for all.
purposeé, and that the quility of the water is excep-
‘tiondlly -goed. The: eatchment is exceptionally: clean,
and-the waler ds i every way desirable,  ~

10. Yo Mr, Parker Moloney—Up to April last the
totnl rost of the watei services-and works generally was
sot down at £350,000, Tt is now proposed to spend
£03,000 wore on waing and: reservoirs.

13, To My, Malhews—With respect. to taking, the
water from the south.iq the north bank of: the Molongle,
there- was contemplated: the-scheme of carrying it over
on n bridge towards Duutroon at. a. sito .between
Mplougla' Basin and East. Basin, in the plan of the
city. The main would be carried on the bridge;, that is,
nlong Federnl-avenue. There will be noneed' to have a
duplicate pipe in-case of the bridge being carried.away
by flood. That wonld not be & necessity. with the pro~

osed wreservoir: “The provision for' crossing the
Molonglo, as I have just mentioned,. should be amply
sufficient.  To: lay a second pipe in the bed of the
viver would be a .simple matter. If the foundations
of the bridge bo satisfactory, however; we could rely .on
that means of ing -with all' confid Doubtl

there will be some. dlternative route at.a. later stage.
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