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PARLIAMENTARY STANDING COMMITTEE ON PUBLIC WORKS.

FLINDERS NAVAL BASE—
WATER SUPPLY.

INDEX. o REPORT.
basee THE PARLIAMENTARY S'n\xnns:c Commirrir ox I’Un_l.w Woitks, to which
Roport ... . v e House of Representatives referrcq for investigation and report the
Misntos of Evidenco... 1 question of & Water Supply for the Flinders Naval Base, has the honour
to xoport a8 follows :— )
. INTRODUCTORY.
L. It was laid down by Admiral Sir Reginald Henderson, X.C.B., in his report
on the general administration, organization, distribution, &c., of the Naval Forces of
—_ the Commonwealth, that the Flinders Naval Base was intended as o sub-base for torpedo
boats, destroyers, and submarines, and as such buildings are being erected for the
housing and training of about 78 chief petty officers and petty officers, and about 684
men a8 the first complement to be located there.
. 2. As the scheme of Naval defence develops the strength of the establishment
LIST OF WITNESSES, will be increased to 4,000, so ihat, including women and children in married quarters
and residences, it will be necessary by the end of 30 or 40 years to cater for a supply of
Cattannch, William, Chairmsn, State Rivers and Water Supply Commission, Victorin 50 water to a population of approximately 10,000,
Creawell, Rear-Admiral Sie William R, First Naval Member of tho Naval Board... 11 . 3. To provide an efficient water supply for this maximum population, and at
Fanstone, Hevbort Herbert, Divector of Naval Works 7 the snme time to have such o volume at hand as may be necessary to mlp{)ly any visiting
Hill, Thomas, Engineor, Department of Home Affairs 36, 38, 44, 49 warships in addition to those allatted to the Base, makes it an essential feature in the
g » Sgtneer, Dephr o R R ] ideration of any that tho quality of the waterforall purposes be unquestioned,
Hunter, Stanley Burrell, Engineer for Boring, Mines Departuont, Victoria 23 and the amount available sufficient to meet all requirements that con possibly be
Murray, Thomas, Engincer, Stato Rivers and Water Supply Commission, Victorin . 2], 08 forescen.
Olivor, Calder Edkins, Engincerin-Chief, Melbourno and Metropolitan Board of Works 27 ALTERNATIVE PROPOSALS.
Owen, Porcy Thomas, Director-General of Works, Department of Homo Affairs ... . 1,41 4. At the outset of its inquiry the Committee was informed that, as o result of
Riddell, Walter John Carre, Chairman, Melbourno and Metropolitan Board of Work inspections of the locality and investigations which had been made, four main sources
' ' ' one Solropolitan Doard of Works % of supply had received consideration, viz. :~—
Sambell, Albert Keaston Tronavin, Civil and Hydraulic Engineer, Melbourno 14

Shaw, Ebenozor, Commissioner of State Rivers and Water Bupply Commission, Victoria

(2) Borings in the vieinity of the site.
16 (0) Local catchment area (Flinders Range),
. (¢) Melbourne and Metropolitan Board of Works.
(4) Monbulk and Cardinia Creek (Dandenong Ranges).

(o) BoriNes 1N TiE VieWNITY oF THE SiTE.

6. The possibility of obtaining water from borings received carly consideration,
and was the subject of inquiry and discussion between the departmental officers and
the geologists of the Mines Department of Victoria. Information obtained did not
point to a satisfactory supply being obtained by this method, but some borings were
made to test the matter, 'Y’he samples of water obtained from the bores were, however,
declared by the analyst to be unfit for human consumption..

(0) Looar CatcemeNt Area (FLixpers RaNGE).

6. Investigations made by the Department of Home Affairs showed that it would
be possible to obtain a supply of water from a catchment area of 3,530 acres in the
Flinders Range sufficient fo meet requirements at the Naval Base, but the schemo
was open to certain objections,

F.1li27,
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7. In the first place, nlthough the engincering diflioultics of ohteining a supply
wore not very great, analyses had shown that tho water would not be fit for human
consumption,

8. In the sccond placo many of the seaside towns on tho Mornington Peninsuls
aro endenvouring to obtain a water supply, and it is not considered advisable that the
Commonwealth should spend any Jargo sum on a scheme which would bring the pipe
line in the vicinity of these towns without supplying them with water. It is considered
that if the Commonvwealth is to ujl)cnd o large sum of money for n water supply for the
Naval Base it wonld be preferable, if possible, to add it fo an amount raised by the
shires interested, or spend it in conjunction with the Melbourno and Metropolitan
Bonrd of Works in s scheme which would confer o benefit on the residents of tho districts
through which the supply would be conveyed.

(c) MuLouRNE AND MeTrorouTAN Boarp or Wonks.
9. Correspondenco which had taken placo with the Melbourne and Metropolitan
Board of Works showed that that hody was willing to provide a supply of water from
the Notting Hill Reservoir for the Base, the maximum requirement being 120,000 gallons
a dny on the following conditions ;—
{i) That » meter approved by the Board bo fixed at tho point of offtake
and maintained to the Board’s satisfaction;
(ii) That all pipes be laid and maintained by the Department to the
satisfaction of the Engincer-in-Cliief of the Board;
(i) That payment at the rate of 9d. per 1,000 gallons be mado for all water
supplied;
(iv) That no extension from the main supply pipe be made unless the Board’s
consent shall first have been obtninc(}; and
(v) That the arrang t be embodied in a formal ag; b to bo prepared
at the expenso of the Department.

=

(d) Moxnurk axp Canpivia Creex (Danbeone RANGES).
. 10. Representations had been made to the Department of Home Affairs by the
engineers to several of the shires on the Peninsula with the object of obtaining a joint
supply of water suflicient to satisfy requirenientsof the Naval Baso and the seaside towns,

1L Tt was stated that from an availablo catchment area of about 5,350 acres
in the Dandenong Ranges it would be possible to convey sufficient water to provide for
o present Fopu]ntlon 0£10,200 people with a subsequent increase to 19,300 in 20 years,
and » further possible increase to 37,500 in 50 years, and it was asked that the Common-
wealth join with the shires concerned in moving the State Government to constitute
o water trust to carry out the scheme.

BESTIMATED COST.
12, The estimated cost of installing an exclusive service for the Naval Base
from the Flinders Range was set down at £68,000, which would insure a flow of
133,000,000 gallons per annum, or about 365,000 gallons per diem,

13. The estimated cost of obtaining water from the Melbourne and Metropolitan
Board's Reservoir at Notting Hill was set down at £61,000, in addition to which the

Commonwealth would have to pay at the rate of 9d. per 1,000 gallons for all water
consumed,

. The total nnnual cost under this scheme, using 9-in. cast-iron pipes and providing
for interest and sinking funds, depreciation, maintenance, &e,, would be—for a sugply

of 30,000 gallons per day, £4,171; for a supply of 60,000 gallons per day, £4,582; and f
a supply of 120,000 galions per day, £5,400 fiflons ety BLDSE: and for

14. In the case of the combined scheme from the Dandenong Range, usually
refcr:’ed to as the ** Monbulk schemfe,” 1(;; dms stipulated that the Commonwealth should
pay for & minimum consumption of 120,000 gallons per day at the rate of s, 6d. p
1,000 gallons, or £3,285 per annum, 8 per by per

vii o

COMMITTEE'S INVESTIGATIONS,
16. 'Tho Committce visited the Flinders Noval Base and inspected the eatchment
areas which would bo availed of on the Flinders Renge for o separate local scheme,
examined the country which would be traversed by the pipe line from the Notting 1Iill

Resorvoir, and made itsel inted with the catchment aren and sources of supply
suggested in the casa of the Monbulk scheme,
16. Inquiries showed the ity for an ndequate water supply to the Naval

Baso a8 no suitablo water is nvailablo locally, and at the present fimo water is being
obtained from the end of the Board of Worle’s solieme at Mordialloe, and is taken to
the Base in trucks at o cost of 20s. to 20s. per 1,000 gallons,

17. Evidonce given by the Engineer for Boring, Mines Department, Victorin,
satisfied the Committee thut the idea of supplying the Base by artesian water should
bo abandoned, and after some deliberation it was also agreed to pass over the suggestion
for tho soparate schemio from Flinders Range in view of the facts that the catchment
ares wos limited, that the surrounding country wns of a saline nature, and that the
sottlement in tho district precluded a perfectly pure supply except at some cost for
filtration,

18. At this stago the two schemes under serious consideration were the Notting
Hill and the Monbulk schemes, It was then suggested that it might be possible to
obtain a _suitablo supply from the Bunyip River at Koo-wee-rup, and investigations
were undertaken by the Engincer, Department of Home Affairs, and later by the
engineers of the State Rivers and Water Supply Commission.

19. The Committee visited this district and was satisfied that an adequate supply
of water was available if it could e obtained from sueh a position ag to insure absolute
purity and, if possible, a gravitation scheme to the Naval Base,

20. Suggestions to take a supply from the Koo-\vce-ru{z Canal with the offtake
at the 40 feet level, and from the Bunyip River at the 167 feet lovel, and at the 330 feet
level, a8 well as a separate supply from the Toomue Creck ab the 400 fect level received
consideration, DBut at o which the C ittee arranged and at which were
present the bers of the C ittee, the three members of the State Rivers and
Water Supply Commission, the Engi of the Commission, the Director-General of
Works, and t{c Engineer, Department of Home Affairs, it was decided that the State
Rivers and Water Supply Commission should muhe a detailed examination of the
distriet with a view to reporting to the Committee the best point of offtake and
the most advisable route for a joint scheme to sul')ply water to the scaside towns
on the Mornington Peninsuls, as well as the Flinders Nuval Base, with full details as to
cost, &e.

21. On the 20th May, 1916, Mr. Shaw, one of the Commissioners of the State
Rivers and Water Supply Commission, submitted to the Committec the promised report
in which it was stated t{nt, after careful investigntion and examination of the country,
a scheme had been arrived at which it was thought would be satisfectory in every
respeet.

BUNYIP SCHEME.

22, Under this scheme supply would be drawn from the main stream of the
Bunyip River at a point just below © The Falls,” distant some 48 miles from Frankston
by the supply route, and it would be possible to supply the towns of Mornington,
Frankston, Seaford, Carrum, Chelses, Aspendale, Somerville, Hastinge, Tyabb, Crib
Point, Pakenham, Beaconsfied, Berwick, Cranbourne, Garfield, Bunyip, as well as the
Naval Base.

23, The level of the river bed at the ofitake i3375 R.L., but on account of the
rocky nature of the bed and banks ab this point the draw-oft Jevel canbo raised to410R.1..
at & low cost. This will be o sufficient working head for the scheme.

94, The area of the river catchment tapped at this point is about 18,560 ncres.
It is practically all virgin country under the control of the State, and could be strictly
reserved for water supply purposes, The Commitiee suggests that this area should
be permanently reserved from settlement.

925, The reinfall is good, averaging about 50 inches per annum, so that there
should be ample water without storage for the required purpose in the driest years.
The whole of the stream would be available, there being no compensating flows of any
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kind necessary, as just below the offtake other good streams join the river. During
Maroh and April, when the stream at “ The Falls ” was as low as cyer known, the
cstimated volume passing was 10 cubic feet per second, npproximately 5,385,000 gallons
per day, or nearly five times the volume required under the scheme, namely, 1,250,000
gallons per day.

26, As shown by analysis the water is of excellent quality, equal to- that of the
metropolitan supply.

27, Tn estimati g the population of tho distriet to bo served, liberal allowance
must be made for material inereases in the near future, especially as regards tho floating
population, In dealing with the question of supply to those towns within the scoEu
of ‘what is known as the *“ Mornington Peninsula scheme,” including provi for the
Naval Base, it would be unwiso to make provision for & less population than 16,000
during the winter, and 45,000 during the summer months, say from December to March
inclusive, or the equivalent of a fixed population of 25,000, using an average of 50
gallons per head per day throughout the year, that is an averago daily consumption
of 1,250,000 gallons.

28, The fecding main from the source of supply is designed to deliver steadily
1,250,000 gallons daily. During periods of low "consumption, the excess goes into
two storage reservoirs established at sclected suitable sites, the larger about a mile
south-enst of Frankston and the smaller about 4 miles north of the Naval Base.
The combined capacity of thesa reservoirs will be 257,000,000 gallons, or rather

more than six months’ nvernge Pt

.. 29. Tho distributing mains from tho reservoirs will be of sufficient size to
distribute through the various reticulations this stored water, as well as that brought
in by the constantly nuning supply main, so as to meet tho full summer demands of
thio 45,000 people for which provision is made.

30. All proper safegunrds to avoid pollution can essily be secured and the scheme
is gravitation throughout.

31. From the 80,000,000-gallon reservoir, 4 miles north of the Naval Base, supply
will be drawn to feed o service basin of 1,000,000 gellons capacity, whichwill be under the
control of the Naval authorities, and be placed at o suitable Jocation near the north
boundary of the Naval Base area. This provision by reservoirs gives absolute security
against any shortage of supply, even should anything happen to put the main out of
action temporarily, while under ordinery circumstances t{:e works are on such a scale
that they could supply three times the present requirements without extra cost, so
%lmp as the demand increnses it will be possible to put the scheme on a better paying

n5is.

32, The estimated cost of the scheme is set down at £156,000. It is considered
that under favorable circumstances water can be delivered to the Naval Base in
twelve months from date of commencement of the work.

33. The whole of the work will be carried out by and remain under the control
of the State Rivers and Water Supply Commission, the C: ealth baing charged
for the water delivered, while rates \\'iﬁ be levied on the various towns to cover interest
ond sinking fund, &e.

34. The service reservoir at the Naval Base will bo constructed ss part of the
genersl scheme, but from that point the responsibility of taking the water into the
Base, together with such lation as may be necessary, will devolve upon the
Commonwenlth,

35. Tor this water delivered into the reservoir the Commonywealth will be charged
at the rate of 1s. per 1,000 gallons, bus it is stipulated that the Commonwealth should
n§me $0 & minimum payment of £4,000 per annum for the first three years, thena payment
of £3,500 per annum for the next three years. After the second period of three years the
service to be continued in operati ini ayment Ey the Commonwealth of

45

or o
£3,000 per apnun, with o further proviso that shoulg o reduction in"charges be made
to the general public in the various towns and districts served as & result of the develég;
ment and inerease in population in these arcas o coiresponding reduction should

made to the Commonwealth on the basis of the contributions provided for under the
scheme as now proposed.

ix
COMPARISON OF THE VARIOUS SCHEMES,

36, Comparing the various schemes investigated, it will bo seen that the cost
0 the Commonwenlth would bo as follows t—

Julloat capltal Conte Auniad Ot o the Commonwrsihy

Nauval Base only— f
Blindors Rango 365,000 .. 58,000 .. Interest, and Sinking Fund,

and Depreciation, at 6
per cent, . - 3,480

Notting Hill. .. .. .., 61,000 .. Inferest and Sinking Fund,
and Depreciation, at 6

per cent, .. . 3,600
Maintenancs and  Manage-
ment .. . .+ 100

plus cost of water supplied
at 9d. per 1,000 gallons—
if 20,000 gallons per
doy=£411 - £3,760 = 4,171
if 60,000 gallons per
y=£822 - £3,760 = 4,582
if 120,000 gallons gcr

doy=£1,644-1-£3,760 = 5404
Bunyip No. 1 ., 120,000 .. 57,600 .. Interest and Sinking Fund
. at 5} per cent. .. . 3,162
Depreciation —according  to
material . . 1,980
Mointenance and  Manage-
ment .. . .. 218
Pumping .. .. . T00
—— 6,060

Joint Schemes—

Monbulk .. 120,000 .., Nil ., 1s Gd. per 1,000 gallons for
s minimum of 120,000
gollons per day . 3,285

BunyipNo.2 .. 210,000 .. Nil .. Is per 1,000 gollons with s
minimum of £4,000 per
annum for first three yoars,
£83,500 por annum for second
three years, then £3,000 per

with a bl
further reduction.

387, After careful ideration of the in all its aspects, the Committ
is satisfied that the Bunyip River scheme submitted is the most advantageous to the
Commonweslth, as well as conferring a much needed benefit upon the seaside towns,

and recommends that an agreement be entered into bot the O Ith and
the Victorian Staté Rivers and Water Supply Cormission so that the work may be
ut in hand at the ecarliest. possibl t—such agt t to provide that the

ommonwealth have priority of claim on the supply for Naval purposes.
LATRE A
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8. The decision arrived ot by tho Committeo is shown in the following extraot
from its Minutes of Proceedings :—
Mr, Finlayson moved—That tho Committes approves of the pchemo
for the supply of water to tho Flinders Naval Base, submitted bgctha Viotorian
State Rivers and Water Supply Commission, Scconded by Senator Story.

Carricd unanimously.

. Chairman.
Office of the Parliamentary Standing Committee on Public Worles,
120 King-street,
Melbourne, 21st August, 1016,

MINUTES OF EVIDENCE.

(Taken at Melbourne.)
THURSDAY, 26 FEBRUARY, 1915,

Present;
Mr, Rurey, Chojrman;
Benator Keating, Mr, Finlayson,
Senator Lynel, Mr. Gregory,
Senntor Story, Mr. Saugson,
Mr, Fonton, Mr. Laird Smith, *

Percy Thomas Owon, Director-Genoral of Works,
Dopartment of Homo Affairs, sworn and
examined,

1. To the Chairman,~1In connoxion with works
proposed at Flinders Naval Baso, working draw-
ings of n cortain number of buildings have beon
prepared, but not of all. Tho notes which I have
prepared for the information of the Committes up
to the present refer entirely to tho water supply,
s I have regarded that as o dominating factor
in relation to the whole project, It must, for
instance, affect the goneral reticulation, and also
the sowago system. If it wore oventually docided
for the water carringo sewago to uso salt water
that would affect very materially tho necessary
reticulation, and tho fittings used for the build.
ings. The water supply must have an important
Learing upon the wholo project, though it may
not materially affect tho design of tho buildings
at the Baso. "I undorstood that the matter which
the Committeo wished primarily to consider waa
tho water supply, and I submit tho following
tiotes as selting out as complotely as posmble alt
that has taken place in regard to tho water supply
up ‘to tho prosont timo:—

Note8 nroakpING WaATER SurrLy, FLINDERS Basx,

1, The fist referenco to this Depariment for con-
slrnction of works nt Flinders Base was in Noyembor,
1012, and, Mr, Thomas Hill, who was ncting on the staff
of tha Director-General of Works in chargo of elvil
engingering, mads n report on the 22nd of that montl

8. liminary which had been
conducted as to various sourcos of supply, Aa n result
of inspoctions of the loenlity, and jnvestigations from
that time until the prosent, thare lavo heon four maln
schemes undor consideration, viz, :—

L. Local catchinent area (l"lludle'rs l'lllmgu);
H

11, Borings in the viclnity of the site;
I, Monbulk and Cardinia Creeks
1V, Blelbourng and Afetropolitan Board of Works,
2. Tho schemes I, 111, and IV, aro shown by green,
bluo and red lines renpeclivnly on accompanying plan,
3. Bummarizing tho position, the dominating question
st tho prescut time ia tho supply from AMonbuik and
Cardinin catchment arens, now under considerntion by
the State Rivors and Water Supply Commission, be-
[2ITT
a) The Shires havo prompted its consideration;
b) A Commonwealth schome for supply to only the
Flinders Daso from tho AMectropolitan raains
would not properly meot public nceds, and
would entail another supply aystem in course
of time (for Shires);
() Tho only way to get & comprehensive supply
would ‘bo by concertod movement of oll con.

cerned;
{d) Concerted movoment §s not at present feasibla
unless the Monbulk-Cardinia schomo is put
on ono side,
F11127~C

4y A serlous nepect of the matter is that until it Ie
kuown wimt will be the souree of lul'pl{ and when the
supply can bo cffected, the ercction of huildings and
works might vesult in o depdt, the proper and full occu.
pation of which would have to nwn}t, water lupgly. The
Umg which would ho nccuPIed in laying msing, &e,,
would, from (ho (imu decision fs arnved at, bo about
ol onths or twoe yoars, nnd as matiers lprunr
nt present It may by aeveral wonths beforo n decision
un belween respectivo scliomes con be arrlved at, In
the mesntino thery ure many prcuhl# roasons why the
depdt at Flinders Buse should bo begun ns soon as
practicabla,

b, In tho following notes 3t in brlefly alated what
action has beon taken Ju respect to each of the schemon
mentioned in paragraph 1,

L Locul Catchuient Area (Plinders Rnuyne.

Me, I1I's report of the 22nd Novembor brought under
ngtice n_propoas) fur supplying water from Stony Creek
at n polnt nesr Shorolnm, and ho wes Dusteucted to,
and mude further iwvestigations, lia report wis as fols

Towng—
** Melbourne, 22ud November, 1012,
Memoraudum to the Director-General of Works.

In tho matter of requisito water supply at the Royal
Australian Naval Depét at Westernport, | desire to
report that rough preliminury observations nnd inquiries
huva boon conducted as to various sourees of supply, ine
cluding the Dandenong Waterworks rust, and the se.
compunying plan and section Indicate what Is considored
to bu tho most econumical and satisfactory schermo,

‘The proposal provides for :—

1, "The cunveyance of water from Stony Creck at »
point niear Shoreham having sn’ elevation of
320 foct nbove sea-lov

2. "The construction of & concreto dam on b suitable
sito—particulnr Jocation yol to Le deter

mined,

8. The acquisition of a watershed ares, as spproxi-
mately liatched in blue on N

4. An oascwoent for » small portion of the flpu line
where levels nocossitate deviation from the

Tond,
&, Lhe ucrfuiuit{un of u situ for o service reservoly.,
The rainfall on the main Fiindors Rango is very
good, and su smplo water supply for 2,000 men seems
nsurod, The ocstimated cost--spproximato only in the
absonco of tho duta which final oxploration will furnisn—
is from £26,000 o £25,000, Subjoct to your instruction,
L ehall instlsuto further tivastigation,
"Lyomas HinL,

Works Director, Victoria.”
Sumples of wator wore taken from aaveral catchment
sroaa in the vicinity, aud submitted to tho Federal
Aunalyat for raport, and, in view of the rusults of analy-
ses, Mr, Hill mado tho following report on 20th July,
1913, fn which three entelment areas were dlnﬁm“’l;

fsitlion of lan,

ond the ' cost,
and construction of pipe flnen, was estimated s
“ My to the Director.Gi 1 of Works,

In tho matter of water supply to Flinders Naval Base,
L beg to report that, in nccordance with your instruce
tious, I havo had a reconnaissance survay made of the
Flinders Peninsula nnd Range, and submit herewith o
plan and cstimates of cost,

‘Tho arens numbered respovtively 1, 2, and 9, and
shown on the plan, are the only portions of the nng‘o
from which the provision of the water supply s at all
practieablo, bath by yeason of their clevation and loca-
ton, Tha soll varies from & rich chocolate loamy clay
to a sandy losm, and the country is moatly frechold, its
richer portions being dovoled io orcharding, strawberry,
and vegetalle Jxmwmg, some of tha poorer fo grazing,
while the residus is unclenred. The rainfall is fairly
goud, the district being favoured by gomorous coastal
rains, and may bo taken as from 25 to 40 fncles annu-
ally,  Tho volume quoted and the cstimated annual
discharge aro based upon 2 inches of the rainfall being
discharged throughout the year. Two schemes are
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submitted for consideration, one shown as areas 1 and
3, combined, nnd tho ollicr as nrea 3, v}
noticed that the cost of the pavclinse of laud for 3is

clior, aud unleas the further fnvestigatlons now balng

made in connoxfon with the supply of water by the

Dawdenong "Trust s‘l_mp'l)’. {n er:n!l;:ny with otliar shires
U

vary heary, so much of it being under
Iargo proportion of nreas 1 utid 2 Iv In s native slato,

i

1t the 1 ) in & tnore encourag:
ing schemo being evolved, it would nrpenr that further

comprising pq: perming anil steingy-bark country wnd
sandy toam,  The rough esthmatos nre appended i—

Watersheds 1 am 2 combined—4.

+d
) 90 acros orchard, £30 e 00
150 acres crop, £10 e . 1,600 00
72 seres cloared fond, £ R . G8 0 U
160 ncres timber, rung and pariislly
cleared, £ " . 1,060 00
10 neres vegetables, £10 ., w100 00
1,217 acros uneleared land, £6 . 6085 6 0
‘Tota) nrea, 1,610 ncres,
4} miles 4dneh C.I, pipe, Jnid com-
plete, 23,760 feet, 29, &, per foot... 2,000 0 0
12" miles Gineh G, pipo, Iaid cony
plete, 03,360 foet, 3s, ad. per foot 10,296 0
Annunl flow, 66,000,000 gullons,
Main reservoir, esrthen wall, cons
erclo core, capacity 120,000,
qlllonu 00
@ Bervieo resorvoir .. (]
3 acres orchard, £30 00
36 neres erop, o e 350 00
108 neres cﬁmred fand, £0 PR T P ]
15 neres thober, rung nnd partieily
clenred, £7 - e 106 00
Total aren, 1,011 acres,
1,751 acres unecleared land, £5 o 8765 00
lfclerrolr, carthen wall, conereto
core, capncity 120,000,600 gallons... 7,000 0 0
Anuual llow, 67,000,000 gallons.
4 miles G4 -ch pipe, CL, 2LIRD feut,
do, Js ore e o w3432 00
800 feor tunsel, £5 e e 4,000 00
Simmury,
Purchese of tand faveas 1 and 9) .. 20,23 0 0
Mein  rescrvoirs }nmnu 1 and 2)

,000,000 gallons) ... e 14,000 0 0
Borvico roservoir .. 000 0 0
Pipe lino completo . 20,608 0 0

Total cost o 67,023 0 0

000 0 0

Sny .. 8

Tolal nres wotorsheds {l and 3 com-
bined; = 3,630 nerey,

Eitimated nunual flow {1 and 2 com-
hined) on dischnrge, 133,600,000 gale

8.
Watershed No, 3—~H,

108 ncres orchard, £30

258 neres crop, £10

350 neres cleared land, £0

252 neres timber, rung nnd pnrtially
cleared, £7 e o

b acres atrawborries, £25 ..,

800 acres uucleared imul, £ 4,000

Total nrea, 1,863 ncres.

Malu reservoir, concrete core nnd

£
5,040
580
3,160

1,704
125

oo cooM
ooco coof

earth, enpacity lMl.OOﬂ,OOﬂoggnllol\s 15,000 0 0
11 miles Sinch C.1. pipe, 55,080 fect,

38, 8d. .. 0,438 0 0

Sersico reservotr, 1,600,000 gnllons,.. 3,000 0 ¢

ummary,

£ 5 d,

Purelase of land ... e W 19,569 0 v

Main roservoir, 150,000,000 gallons 15000 0 0

Sersica reecrvair, 1,600,000 gallons . 3,000 @ 6

Plpe line ... .o o o 0,438 0 0

Total cost ... w 44,097 0 0

Sny ... . . 45,000 0 0

Tota] area of watershed, 1,803 ncres.
Estimated annual flow on  Sinch  discharge,
82,000,000 gallons,

Snm%lcs of water have been obtafned, and anmalyses
made by the Federal Anslyst linve heen forwarded to
you.  The results placo watershed No, 3 out of cou.
sideration. When taken into conjunction with the high
east of ohtaining the land, nnd tho relative sinoll aren
of itz watcrshed a5 compared with areas 1 nnd 2, and
the faet that its dischargo is similarly sinall, and the
analyses of the water of arens 1 and 2 are considerably

vlose considerstion and  esthnate of “cost should be
dortaken, ns the water, whilo not of the first quality,
11 aiated by tho Fedoral Anal

ba & potable watar,
and suitable for_ boller purpos whilo the estimate
cvsl f wuch & schome, ,000, 10 not unduly bigh. It
wil o nolicon tist an_ ostimate has Lesi made in
rinpect ol hods | and 3 for a devlation
of the main, together with the comstruction of about
800 feet of tunncl, 'This course is necosary to effect
n crossing over a ligh spur kuown sy tlio Main Rldge
rond, separating tho watorsheds from the Naval lase,
‘Plig oxtra length in roughly 4 miles, representing some
£7,000, but the Increased cost fnsures the adeantege ata
gravity sehomo agaimt a pumping scheme.

‘Ilis mattor s wubmitted for consideration, and the
favour of fnstruction ns to whether, in the light of the
f.cts presented, an fuvestigotion shovld be mudo of the
oroeks dischszging from the Dandenong Range adiacent
o the Dandenong water supply, o report on which s
Leing exatained by Mr, Sambell, in touch with the
btute Rivers and Water Supply Departumgnt, in
coursa is strongly urged,

-5

"THoMAs HILL,
Warks Director, Vietorla,”

Ho submitted tho mntter for comideration end in.
structions s to whether, in tho light of the facts pre
sented, an jnvestigation should be mndo of the creeks
dischiarging from tho Dmudonong Rangy, adjacont
the Dandenong water supply—this is the supply IIL
subsequently put forward by Me. Fowler nnd Mr, Sam-
Yiell, vide paragraph 9.

When Mr, Hill's reports reached this stago he
submitted that an investigation should bo mnde
of the Monbulk sehome, 1lis juvestigations wore
then merged into those of tho engincers of the
Mornington Peninsular Shires, vide schome II1
—~Montmik and Cardinia Creek.

11, Horings tn the Viclnity of the Site,

8. The possibility of nbmlnlu‘{; wator from borings re-
colved carly consideration, and was the subject of in.
quiry and discussion with geologists of the ‘Gaologien!
wopartment of Victorla, ‘the Information obtained dld
not point to n satisfactory. nuprly being attained by
thut method, 1oweser, the Navnl nuthorities considered
it ndvisable o thoroughly probe the question, and Bir
Willinm Creswell communicated with the I'rofessor of

logy, Aell uiversity, quently, borings
were made, nnd the results were, it is understood, un-
satafactory, Tho information ix Dield by the Royal Aus-
tralinn Naval authoritics,

I have in my possossion information received from
the Naval authorities, but I suggest that the
oflicer who couducted tha borings might lator be
exuntined by the Committee.

101, Monbulk and Cardinia Creck,

9. ‘Thio schomo was considered by the Department nnid
brought into prominence hi' lotters during December,
912, from Mr, Thomas Walker Fowler, C,E., onginser
for tha Shire of Mornington, to the Minisler of Home
Alfairs, for n scheme from Cardinin Creok, and Mr.
Sambell, civil and bydeaulic engineer fot 'thattime
Bhire lz‘uglnner 1o Frankston and IHastings) to tho
Seeretary for Dafonce, ‘The latler communication was
roferred to tho Minister for Ylome Afairs, nnd subse-
yuently a meothng was nn-nnl;ed with Mr, Sambell,

10. The sourco of sup) l{' {in tho Dandenong nnnges)
{5 the next nearest availablo cotchment (after Flinders
Range), and tho object of the representations by the
Shire ongincors was to_attain a waler supply for the
Moruington Peninsular Shires and for the Flinders base,
_11, It was understood at the lime that the Shire Coun-
cile had beon investignting nlIl possibilities of local
supply, but had been discouraged by the presenco of
«lknline maiter in the water obtained fram the loeal
eatehments,

12, Consultations were held with the Dircctor of Naval
Works nnd_ 3r. Sambell, and §t was considered that the
matter could not be further dealt with exeept in direct
touch with the Slato Rivers and Water Supply Commis.
sion,

13. A communication was sent to the Premier of Vi
torin requesting that the Commission shonld Interview tho
Shire engincers and subscquently confer with Common.
wenlth officers, With tho coneurrence of tho Victorian
Government, Mr, T. Murray, of the State Rivers anl

Water Su;:rly Commisdon, was [nstrucied to mihe in
cuirios, and A consultatton was helil, the notes of wiu b
2z 33 follows e
WATER FroM DANDRXONO BUPPLY,
Notes Made~Consultation_«ith Mr, T, Murray, 23nd
April, 1013,

Mr, Mursay drow attention to a lottor from the Prime
Minister to fle Promier, dated 17th March, 1013, under
which the question wos ralsed ss to waler wupply for
Mornington, Frankston, and Dandenong ahires, that
belug the subfect on which hio was sttending the meeting,
Ile atated that if tho Commonwealth would put forward
uny schoma the Rivera and Water Bupply Cummissiun
would consfder tha diversion of portion of the supply
from catchmont,

Colonel Owen pointed out, howeror, that there [s diff.
culty In the Commonweslth Dopariment putting forwsrd
& scheme In whicl the Dandenong ahilro would particis
pate, in thst they aro unsble to make any selection in
the absence of ge of what would ho the require.
munts for tho abires,

On the other hand it was mentioned nlso that during &
mueunﬁ with Mr, Sambell Le had stated that he could
uot submit a schems to the Rivers and Water Supply
C i unlesa the C Ith would foln in {to
take water),

)

Mr, Mureay stated that tho Commission had not under
its notice any schiemao from either Mr, Fowler or Mr.
Sambell,

In respect to the possible supply from Dandenong
Ranges, the next ateps eppear therefora to how—

(a) that the Comumouweslth should prepare data e
to its requirements and other dominating con-
ditions for Fhnders Dase, and forward that
Information to the Rivers and Water Suppl-y.
Comminsion in furtherance of the propon
made in the Prime Minister's letter;

(b) that the Commisslon also be informed that, with
n viow to ascortaining what aro the poasibille
ties of water supply from that source, the
Commonwealth would be prepared to contri-
bato n xum of £150 towards the cost of such
preliminary lovestigations and plana .
nvcessary for the Commission (o deal with
the maiter, subjoet to such [mvestigationr
Leing put before the Commisston within slx

months;

(¢} ulsy, subject to the shires interested determining
on one schemy to which they would ali agreo,
and which they would be prepared to put

before the Commlission;

(d) that the psymeni Lo conditional on & notiflea.
tion to be recelved from the Commission that
thoy hiava received information sufficlent for
them to deal with the matter, and on further
cantion that the Commonwealth should bo
sfforded all [nformation (plans, dats, and
estimates) to givo flnal consideration;

1¢) that the Commi-sion ba advised also that, as
brought under tho notice of Mr, Murray per-
sonally, the Commonwealtl: is making {uvestis
gations regarding anothor wource of supply for
the sola purpose of Flinders Dasc;

() that lmhvltllnnmlm‘( the contribution of £160
the Commonwealth reserves the right to reject
or adopt the scliemo for its own purposes se
it mny deem fit.

14, 'The following communication was addressed to Mr,
Sambell, stating that the Commonwealth would contris
bute £150 towards such preliminary expenses as would
Le incurred Ixﬁ tho ahircs In preparation and submission
1o the State Rivers and Water Supply Commimion the
tehemo proposed by him j—

** Honbulk Creek Catchment Area and Proposed

Reservoir in Dandenony Ranges,

14tk May, 1013,
Dean Stk

Tt Is understool that tho abovq scheme suggested by
you nt our intersiew on tha 20th February, 1013, las
not yel heen prepared in sufficient letail for placing
Vefore the Stata Rivers nnd Water Supply Commission
for their investigation.

1t such he tho cnse, tha C fih would bo

B Is now proposed by this Depsriment to contribnte
»e00 towards the preliminary expensea which would be
Inenrred by tho elires concerued fn lwplrlng sud subs
mitting this schems to the Biate livers mnd Water
Supply Connnlusion, on conditions as follows ;=

{9) That tho abires fnterestod Jotermine on ono
wheme to whicl they would oll agree, and
which they would La ()rqnud to put before
tho State Rivers wnd Water Bupply Commis.

sion,

th) Thet tho scheme would le submitted to the
Cammission within wix _months from this
dnio, and that It bo sulflclently completa fn
detalt for the Commission to ilesl with the
seliema beforo the payment of the Common:
wealth’s contribution of £160 Lo wade,

(e} That the Cotatnonwealth bo given coplies of all
plans, data, sud estimates for their con.

sideration,

() That, notwithetanding this contribution of £160,
1ho Commonwoalth reserves the right to roject
or adupt tho schiomo for its own purposcs; as
it may deem 8t,

1 wish to emphasizo tho fact that, in making e con.
tribution townrds the preparation of this water supply
schome, tho Commonweslth is eudesvouring to obtain
[ deﬂnllo offer for considern onkuum sources for sup
l'll"'"K water to the Flinders Suval Base ure under
notice.

tie Commonwealth hns recelved a communiestion
frum tho Engincer of the Morulngton shire, snd u ceply
singur to the above & belng sent to bim,
Yours llllhmlly,r §

. T. Owe,
Director.General of Works,”

16, A communication to (he same offect wan addressed
to Mr. T, Walker Fowler, shira engineer, Muzumgton,
in continustion of tho matter rabved in his letter of
December, 1912,

16, Mr, Sambell replicd u)‘h:t‘ that he had heen re
quested by the whites of Dandenong, Frankston, and
Linntings to prepare a scheme of water nupxl,‘ tor
Aspentisle, Clicksen, Carrum, snd ¥Fraknen, and to in.
+luda the S’nvll Raso ¥ u-qnfml to o »o by the Depart.
mont, Further, thnt o committee nppointed from the
counch hind agreed to submit tho Monuulk scheme to the
State Government, and that lo could accept the offer
of £160 subject to the conditions of tha lstter of ldth
Say, 1013,

17, Acvordingly, Ministerisl approval wos given {o
contribute £150 fowards the cost of Mr, Sambell’s report.

18, During Moy, Mr, Thomns Walker Fowler wrote
stating that he (ad been appofnted to the position of
Bagincer-in-Chiel for Tasmania.

19, A communication was addressed to the Secretary
of the Ktate Rivers amd Water Supply Commission,
stating the basis of requirements of water for Naval
Baxe, nlso tint I’l letter hasl been written to Mg, Sam-

dng t X

el prop : n
£150 towards the preliminary oxpenses of preparing aud
submittiug a seheme for tho consideration of the Com-
missfon. A copy of the letter to Mr, Sambell was eent
to 1he Beeretory of tha Commission, together with (at
tho Sceretary's Tequest) a copy of Mr, Sambell’s reply.

20, On the 20th June, 1013, Mr, Anderson wrote for the
State Rivers and Water Supply Commlission, ssying that
Mr, Murray intonded to visit Mornington on ‘the Uth
July, for the purpose of discussing with the cngineers
of “Moruington, 1fnstiogs, Frankston, and Dandenonz
the question of a joint schome,

21, An oflieer of the Department nttended the meeting,
and reported that tho shires Intonded to ask the Com:
monwealth to contribule £300 instead of £160 towards
the expenses, Subsequently the Minister for Home Affairs
stated that ha considered £160 was a lberal contribu.

on.

23, Mr, Sambell then took in hand the investigations
nnd preparation of n report, and from timo to time in
quiries wero made as to progress,  He wasasked in Mareh,
1914, whnt wos tho position in regnard to his scheme, and
informed that, unless the Monbulk Creek data were mode
nvailahle, that souree of supply eould not recelve further

willing to_contributo towards the proliminary expepsea
o proparing tha wcheme In arder to have the data
araitablo at ou enrly date whan finally cousideriug
which source of water supply should be ndopted for
the Slindars Nnval Basa,

It is not possible for this Department io consider any
proponl wnder which the Commonwealth wonld bo
given  water snpply under n shire's schome without
knowing what would be ‘the water supply requirements
for the whires concermed, ond tho actual quantity of
water that will be available lor distribution.

s roply wos that the councils cor
rerned wero then dealing with rating proporals under
tho scheme proposed by him.
Tt was understood from that that he had completed
his part of the work as engincer, and that tho
councils were dealing generally with the question
of ratings.

23, Tu April, 1914, Mr, Sambell forwarded to the De-
partment n copy of a report of the Special Commitiee of
the Peniusular Water Supply Conference (shires), which

os



4

§

Il Also Leen forwanded to the State Rivors and Water vazlous esthiunted dischargos with Gtuck and Q-inc) pipes 2oe

Bupply Comulssion, angd § !:llm»l, 1914, coples cf the ut those lovelc gho lelugrﬂl I mmolt caso Leing takiyer yhich, might oneuo it the Crowa wer fo oxpend & con  thomiselves, Thoro aro two objoctions to this first
plas n’uppln‘mvnury to lis seport wors forwarded fo the 5 10320 88 010N s "1“."."3':. -;xnr; on ’:mm-':&: '-l-;yl:plly for Flinders Baro alone. scheme, Tho first is that, it would bo o dog-in-the
e sk, *—‘ — heme, Wo might possibly spend upon it

8. In the weantis Mo Mnller dax boen under cur 7 Kiinders Naval Hosemliater Supply manger ac o R P) ALy i1

stdoration of (ho State Itivers n d Water Supply Coru i, | Togl el Bensios | Dhachargs g dupat The Becrotar £40,000 or £50,000 of public money, and only
nalsslon, Lot the Eugiucor fay n!uu u? I{ lle{lt{ll};r)’ to Hlaator o Py Heservoly, ‘n"‘""’ &

I Av s rnllm nary step, 1 weote on the 220d Janusp, thoss engaged at, the Nayal Taso wottld bo beno.
obitaln from Mr, Bumbell further ialormation—guglogs — Iaet to tho Chalrman o tho Melhourns and Motropoll  fy09 by i, whereas if we apont the same amount
durlng dry senson, l’;‘n Board of Works, askiug whether the Doard wu;xld of money ns o contribution to sn amount pro-
That s the position in which fho matter stands Inchns Pt Uatlons, Ay matol” SoLMIEE an arangament Tor. (aking vided by the hires jntorested, or in conjunction

9 s ! ter hy metor f, fia Mell ly at Noltin g !
at prosent,  Some further Baugings are required a 120 10,080 mllu:t. 55‘12;2’5,. 7‘:’.’3‘»‘.‘.1. JZ:.,’Z"EL“J.:"&ﬂ,.?m...m.\u. with the Melmpnhtnn Bonrd of Works, tho resi.
to cnable Mr, Sambell’s report to Lo considered to 1

M 1y 8 meln tid Dandenong, " Cranbaurng 22 Y dents of the distriots through which the nurply
finally by the Conuniasion, v 100 Hnt
¢

ings. . Tho eutimated consmgio swas sin o wotld bo convoyed would bis benefited, For theso

B ocrelary to the Boacd replind thni, under cortain
25, e prosent position s that tho Comminslon raymes };'0 ,,,,,,.’.‘;,f,,,_”u,:” souply wan aranten wh, Coriatn ren-ons, oxcopt as n Jast resort, ¥ should nab bo
tha fuyiher Intormation, mud when Chat 8 received mn . N from  tha 0'8), s avallabloil i prenared to submit the locn) schemo for l}h -
Inspoction will Lo mada of the proposed distrlel by W belng that the Department wantd Iny amil mafntain {iio terial approval, Thero would be some cngineer-
Eulm;n enenrh:lru:-gu Commiwlan prepiratory 1o report Me estimated cons of thy various kinds of Plpo, fn Bipast tint the Board showld approvo of apd malnteln  fue diffioultios conneeted with it, and the water
E)

i Ly should be 1s, per 31 v
At o consullation witlh e, Murray, State Ryvers fgwlhm servlee retervole (wliout L5000}, aro an' fol h%m;!:ﬁg"ﬂ:‘nt‘mo ﬁ»ﬁ""?o"f.&"‘ﬂ':’nf- 'ullﬁ;‘u(ld tia m:’rla would not bo as good ns wo could get from tho

and Water Supply Commission, o the 2at jnats nt hie . from tho main supply williout thre Board's prior cansent;  Melbourne and Metropolitan Board of Works,
sk good enough to say tint ay interim statement uof the Sdnien pipes, cast jron . R41,000 ' and that the lrr"t:!:gyomenu should by omcodlnd inthe  The Jnsp roporta riscloss that we could gob & pot-
porition, so far au the Commission 15 cunceraed, would Dfnch pipes, cast fron L0 Inrm of an sgreement. ablo water from watersheds 1 and 2, roferred to
be provided Jor o Information of tho Duble’ Works Odneh pipes, wood ... . £32,400 8ince then T hiavo had an intorviaw with the Chatrman in Me. Thill's report, but thoro would Bo a certajn
Committee. Ahta ta suligitted Uio following commu. Oduel plpes, wood ... o KI7,800 ot tho Bonrd, and I put formand the opinton that if it of sali atter in it T think that tho
nieation from Me, Andersonjem Ginch pipes, steel . o £33240 maln ts laid st the publia oxpensa, t fa cortain that,  amount of snling mn er In it. T thi
"Th Btato Rivers aud Water Bupply Comminian, Ddncls plpes, ateol . - £63,600 In courso of tme, tha reridenty of the distzlets through  Poat Telegraph Department ix the only Com-
Melbourne, 220 Jnmon 15, wblch tho main \GTld pats will mako n movement o monwealth Departmont that has at present, tho
s, ' > P t umb“ 5‘.5“";1.'.!"’.“{.” ymolm:u{:x‘-“: I:ﬂft?l:’%{d "Te aptaln supgly from fhieh ain, Jand that, ‘,""’,"M‘E,‘ ower 1o lay mains without the consent of {ho
y y N cablo, n i v A ain Ia N 5 Py
aidreting to your uautey of tho L s, wite veter. wwple, and of the hesh quatiis "t Ar remaining von. Tho " Gompeom: 1t iR L tranaptrs oo "ot i 1 rmgl nuthoritics controlling fho districts throuph
water sehemd " Tinvo tho o to jnl ¥ fol. Mdoratfons which requivo mtahtion fye tho slxo ana Termnnds, nnd furthor, thet tho Commamwasltls would  which they are lid, hut if it were decided to
lows «—Fuarthie plam, eptimater PR S edok  choractor uf the Pivo main whicl would bo used, and havo bean chiarged with tha entira eapiind cost of malr adopt the” fourth seheme—to obtain the supply
dotauls are promised duesy Trom dho. senbs o modth  H8 quotion uo'tb Wither Hie Melboutna and otron ¥ furgoned to the Clairman that tho matier mpght from tho Nofting THll reservoir, from the Mal.
ouglucer to” b Moriigioh C",:‘r"“":: of Sfam ol {’l?g:“:hll’w:d:an‘x:"ll.cc::lld ot lwll)l:clthrl:ov;nt\::u?:ll dl?: "Mf,"u{","h" co““‘:"ﬁ“"’i snd :Im"m' “w:xr\,xlli,mreru;r’x'l‘»‘ boutie and Me!ﬁopoh'lnn Roard of Works, it
s, BE W 4 o ot wi pond that a communleation ho sent asking N .
u"&'m',\,.'»‘,L'A'x’,;;’."fﬁ“{&fu"ﬁ',"ﬁ,‘;{.‘z“{f{“,,,‘{{,,."ﬁ?ﬁ,,‘;‘,’“““,;‘,’,‘; prepared o supply por 1,000 gallons, Banrd wonld further conttder the whnla mattor. eith o would be anly a formnlity to lny mains for the
can ho ready for corlderation of tha D o m‘eut of In this cannexion, Mr. Ritchie, Enginoer for Water visw to oither the Commonwenlth helng reliered of the purpose, especinlly sinco, under fhat acheme, the
ComoyATlrn. Wion paciies ‘uro mgeoeh ™S Supple 1y Soanexiony S gaad eniughto oo s eapita) vosk anil otlier. rosmonaihilitios In calntion o the rosidonts of the localities throngh which the moie
Commiiaiire. propsiiies “““mu 1‘;‘]“ tusjon of O AN Inspection of thy route, whop he furaishod In maln, or of the counclls of the distrinte whieh wauld §n ol vonld ho able t t tho wate,
i amount ' deatt estinintas to e ery Water Supply  Gration na to lovsls Ho wtates, unoMclally, tat hio future Go intererted being honght, tozother to. discues  viou 4 prss would o able to gt the T,
Loan DIt at' tho closy of tha vear will to vons acﬂ hinky ‘"lﬁ"}‘ tight he arenuged for, but that the 8 basls of eapital conlcibution, 2, To Mr. I"ru!nn.—wh.en you suggeat, that tho
hould & Joan b provided by l"nrhm nent, :ml Trnt by Statuto wide? wiiich tho Boord wworke would ""’%"'” the Attaclied foroto in n draft wiich T recommend should Metbourne and Metropolitan Hosrd of Works
canslitutad, 1t would probably tako u:mm'lwo ite he chnrgluf of 1s. por 1,000 gallons nn vegistored hy weter ho sont to the Chairman of tho Tonrd, might be prepared to sipply the water o the
foro the works would 'ba opu lotod anid o watcs sorvien A Datliug Uil The proposition fy roferred for tavour B. T, Owzy, C wenlth, and object to supply it to the
#iven to tho Naval Dasp P of cougideration ny to shether tho Board should bg re- Ditector-Genoel of Wocks, ommonwealtls, j PPy 4
’ Jous. Axpensoy, Jposted ofilally to vinto whethior they are prepated to 27th Mareh, 1014, shires, T rofer you to the statoment. of the Chair-
“For Comni'sian,  Aard suply at Notting 1AL, oty sey,  maximuns volume The Dircetor-Genersl of Warks held tho sigw that  man of the Bonrd, in paragraph 33 of my notes,
The Dlmclur-ﬂnll{gr?] o{) \Vorzm, - ::':-0'000 Gallons perday,'and, it s, at whet lowon thera will b, in the coutse of yenrs, a li-lrgo increass  to the effect that precedent to any consideration
alrs Depariment,! "

T, Hu, of rnnulnllnn At tho easide 'f“im'nhef"s“; oo,“mr:—“n;:;i by tlo Ronrd for n supply to €l shires, {?o m(au'm'-
Tiio two years mferred to would dato from the Works Diroctor, Vietori i Frankston, that geweral locality oL tovgo mlvs Would require State Parfiamentary or Ministoria
tima whoy overything was cut nnd dried and ready °rs Diroctor, Victari, altariug of ","::‘ '“:Dm with "f:“’z ,": e onaiati nrg(:‘;mv. iderntion and asyent, as beigg outside tho
to start the work, demnand water from a supply,’and if 1t thon tranaplred  statutory provineo of the Board. I understand

20, The matter was rought bLetore tha full Board, snd
0 reply was reculved Irom the Beeretary to the Lonrd,

1V Melbourno aud Metrapotitan Itourd of 1t orka, 403108 that 1t had ) Ived that o supply should | that the Crown had poid n farge aum for supply which that the members of the Board hqve} no grave oh.
27.' Tho possibility of supply from the Blo"u{ur 10 water g::::‘l%d whos the (’)e'g}n:ﬁ’n:s‘gmwhlcnnu l:u}u,x':'xfi!;l,xll’e ‘and in a0 ;’::YJ':‘&“;":“J:’;TQ“(D':‘; ’{"'":;'I‘z]’“""“:."“zﬁ; ﬂ'ﬁ:‘; jection to the pronosal, and nblmnmz. the neoes-
$IEPHL, 08 oho of tho aarliost, mattors fvestioted by fubjuey 1o certiny conditions mentioned fn the Eoera Nty {f n pipasma, for In Joid Inres anough to meek oll  *ary consont would bo almost n formality.
:ll,': cﬁf(”x:szm'r and ﬁonnamu\m- tinyo hean lield with tary’s letter, which wab fn the following torma 1 .1::;.({';‘1-“3.5 Incrensed cost ahonld not ba o charge 3, Po ehe Chairman.—The proposal would
2. On Toih Do bor S, 10l i " Melbouzne, 19ty January, 1914, arainat fho Commonwentth, yeareely have boen entertained at all by tho Afol.
dealg il o menng g, L R P31, Tiato 1 Mnamontion s wnde that the et sn bourne and Metronalitan Do of Works if they
Hoard's supply nf Notting 11, onp . Moigh, s n:i n o ering to hor” foster ot St 2 ultio, ¥, e, iaht benot by” s _eompratiensive au vly. thould e did not vealizo that they would ho in n position to
o] J,,,“,"p y" letter wo wrilton i {3 ‘di"i s m"- Inquiring “whother the Donpd wou'd ho agreonble to enlled together to mako proposals; but Phe Motropolitan k 2 bh cell a8 tn th
tho Doard, ,;V,,m, ‘whothor tho ﬁ’(’m‘(’l ‘“;" b d";)"”"‘ oL consider nn Sreaugemont for your Departmant to olinly Bonrd pointed out that it was not within fte scope to  UDPIY flie water to the shires ng well as to the
ablo to ot;luidorguuch 3 sohome,  Thy e ';‘}i’}‘l? A lu”sly of ‘water feamr the Notting Tl reservoir for originnto anch a conventlan, Naval Rase Personally T do not think that there
seport of the 10th Docombar e hs i * the Findors Nnvat Base nt Wosloniport, the mnximum A2, The aquestion of simmly’ from the Hnnrid'a malns ot fogn daubt that thoy “wonld be able to do so,
* Melbourne, 10th Decernl 1013, f hoing 120,000 gallons per day, I boy to Onklefgh ix thus nocessarily in aboyance nnless and until 4. o Mr. Findauaos,—Tho Notting Tl supply
Memozandum 4 1 " it that tha mattar way considored at the meeting of the councils’ meot and_approncls tho Melliourna and g '” e . 1 the O'Shannssy schoma
Tho Ditattor.Genernl of Works, the Bourd held an Tumdny, 1ith Iitaut, aund It was Motropolitan Bonrd of Works; on tha nflier Band, sueh  would be drawn rom the O'Shanassy s
Horewith ara plan and ». ctlon shingi, Imately  frroived that n supply be granted, when water from the A comblnation does mat xerm fenaiblo, mo long na the  the sunply from which is now available,
8 pragioats ro}:ms b pl:m mal‘n..m:k é"f :gh:m ’?\"n:n’l’ ‘(‘)'S]mn?ny scheme is avalinble, on tie following condl- . roprasoniationa mgnr‘n[ni, ”l? B,In""t'l"k'gin:di';{? sc‘hem B. To the Chairman,—As to the Ml}mmo which
Lnvo at Westeraport, Tn ‘tha grerr of wUpply bojng o).  HONs, vz, e . pro the aubiect of consliloration hy the Siate Rivers o the Committee should recommend, T have a very
tatued from the Meffiourna s sfopeo, T I d of %) That o motor, opproved by th Bosed, ho fzed Water Supply Comminalon, . i inj hero is only one
o iy i e o i bl 19 it e, o U T oty 5 S f (o ot deidod orsan e, o ot o oy o
rom whicl | ] oz 8 n, ntormad x 3 it L 3 0
from Hmtcmunrc:. "ll"h: l":n‘l 07".’}{’..8 1.?3.{‘(';'.’,,. ;';3%’6”:’1’:{' (B} "¥hnt :Ilapl‘:ze: “I?a 0Inm and mainlained by the ta nny onnsideration by the Bonrd for A mply to the O'Shanassy supply, or by: l!xa Nottxn;; i
Tho sango Is crossd & n potnt wac Cranbourue, dfs Departmieut to tho antisfaction of tho Engi * . ihiver, the matler wanld require Parlinmentart ne Afir scheme, T have n brong objection to obtaining &
tant, spproximately L2 miley or 1740 chalns, nt o love neer-in-Chilof of tho Bonrd, bl Rtate Gasornmonil sansileration and harnh At poly from a small catchment ares in o Tocality
g’i;‘hu{ Lx'm ot ﬂ:f "’"‘3 ““g‘ i dlm”"w“’ e T""f;"ﬂ{",‘,‘.’"& ": ”m"r\" "’( of In ﬁ'E 1,000 gal. heing aubida the atotutory pmvlm‘; 0;‘ “g’ Donrd. which must dovelop, The residents of the loeali-
bong Along m i roads, and entatiy a8y oxeayation lon) nde far all water supplicd, . T, Owry, . 9 T 1y
nbou‘% one.t ed of the ('nmmc_c in cll:g' '}an’,..,“ ith P“)“:f {d) "Fhat uo extension from the nm(ﬁpsuppl{ ipo be Director-General of Warke ties fraversed wquld want the water, and if
lmvrvu :ruxa;- :;gms. nn‘rl"i\v’wunm& in mrdy ‘long\. Tho I’::\vd“u I;é’e]:r'zl txlx.{u ellxnurllll"la consent shall first . 25th Janunev, 1015, they  were  denjod it, they wonld nrotest
gl ngs which waul require - btained, n e . 1 £ 2 £
tinted will prosont ho g, FY Tho sengrar S e} That tho arrangement’ bo ombndlad i o form) That sets aut the nosition_ns briolly os possiblo, agninst the expenditire of “? 1600 or £40,000
pon datlon passed by the ‘main rauto are at Dandenony fiseeement, to e prepared at the expaise of and it mav bo said that in connexion with the upon a seheme whiel Jwould not meet the
twhieh alroady s Yty wator supplsl, Cranbourne {with the Department, water aupply for the Flinders Naval Base, we nre demand for water when it might have beon met
8 Populntion of about 300), mng Instings {with n popy. Yours ohediently, up to the presont, in a vicious circle, We can. by drawing upon the Melbourne and Mefropolitan
Intion of nbout 400f, It js Possibla the two Intter fowns hd in to tho p ires It 1 iffien!! btal
might AL somo tima pross for Supply from the majns, It (Spd.) Geo, Quons, Secrotary. not ask the shires to appronch the Metrowolitan Mpply. Tt would present loss diffienlty to obtajn

Board: of Works to ded] with the matter, T sub- {fe sunply from the latter sourco, It wonld be
mit that the first scheme reforred to-Local Catch- o purely gravitation scheme, and though it would
wment Aren (Flindors Rango)—may, for fhp pro-  involvo considerable oxpeaditure upon pipo mains
ont, e set nzide theugh, of course, the Commit.  gpd 1 servien reservoir, it would nat involre ox.
tee will visit the loeality, and form o judgment for  penditure upon water servico works,

is suggosted that the service resorvelr might Lo #tanted I ircetor.

8¢ lovel of about 120 fae » preferably 140 foot, ng ¥ Dircctor. Geniﬁr?r{;:rnm;k!"ﬂomn Affairs,"
shown on plwn, Tt location would provida the requi. .

aite nrosstes for {ire purposes, and ‘eommand all the 3% On 7th Sarch, 1014, the Dircetor.General of
ﬁuﬂd(np_ on the site Tt {s understood that Tequire.  Works Wrole, reciting the correspandence  with {he
monts will be abeut 120,000 golfong por day, "The Board, but deawing attention to fho equiveeal posttion




G To Senator Lyneck.~1 bolievs that whatever
schomo wero adopted public pressure would bo
brought to bear upon the Commonwealth authori-
ties to supply the poople in the districts through
which the pipo main would pas, 1f the Com-
monwealth laid down a pipe only big encugh for
its own purposes, it could not afiord supply, and it
would t{mn bo said that it was o lack of Toresight
not to have provided for the local demand, 'Lhe

)] ive for the C Mtk is an impos-
siblo one, namely, that it should loy down a lig
enough pipe to supply every ono in the localitice
through which it would go, Therefors, my sug-
gestion to the Melbourne and Metropolitan Board
of Works was that they should arrange for a
schemo towards the expense of whicl the Commou-
wealth and the shires interestod might contnibute,
big enough to meet the demands of the Common.
wealth and the shires, I beliove that in that way,
for a given expenditure of money, the beat re.
sults will b obtained by all parties. \When you
sugyest that the Commonwealth Government may
not havo legal power to supply moro than the
Naval Baso, I would say tliat if that by so, it
should not be difficult to obtain the neccesary
power. There is no comparizon between the
watersheds of the different schemes. The uurpliy
from the O'Shaunssy River is tho ono which
should bo drawn upon. 1 understand from Mr,
Murray that somo recent gaugings indicato that
the flow from the Monbulk and Cardinia sthowes
has been very small within the last: few months.
Personally I am most approhensive of tho suceess
of attempling to obtain & big water supply
from a small catchment area. Although the first
schemo—to obtain the supply from the local eateh-
ment area—might be sufficiont for tho Naval
Baso, it would not meet all the d ds that

10. To the Chairman.~~I{ no arrangement ls
coms to with the Board, and the Committes can-
1ot seo their way to rocommend tho spending of
monoy on tho Notting Hill scheme, I could nov
say what would Do tho best alternstive schomo
witil I saw tho reports of the shire engineer, and
heord what the Btate Rivers Commission hed to
ray. 1am inclined at present to think that under
such cirenmstances the best would bo our own
solf.contained scheme,

11, To Mr, Finlayson.~Tho quotations given
for the cost of varfous kinds of pipe in the re.
parts praduced include cost of Inying.

12, To Senator Keating.—I have not absolutely
sbandoned thoe local catchmont ares scheme, but
if scheme No, 4 can bo carried oub on an equitable
basis, in conjunction’ with the Metropolitan
Board, I profer that, I have boon told that the
borings in tho vieinity of tho site aro unsatisfac.
tory. My opinion in regard to the Monbulk and
Cardinia scheme is open to bo changed, but I have
all along held that that schemo is too small to
allow of a water pipo being taken down ovor the
wholo of the Momington Peninsuls, with tho
Commonwenlth requirements st the fag end of
it, althongh the catchment area would bo larso
cnough for tho Naval Base requiremonts alone,
Tho shires, howevor, Lave reatty put the sehemo
forward, and I doubt whether the catchment area
would bo sufficient Lo su})ply them and us too,
cventually,  The line from the Moetropolitan
Board of Works resorvoir in schemo No, 4 would
bo 42 miles in length, 1t would require at loast
u 9-nch pipo 1o do the thmg properly, whilo if
the shires como in it ought to bo more than 9-inch,
I suppose o 6-inch pipe would he just about

for the requis ts of the Naval Base

would ko made on fho water. I do nob think
that there need bo any fear that the necessary
supply for the Naval Base would be subordi-
nated to the requirements of Melbourno if the
fourth schome wero adopted. Weo should not have
2 soparate catchment aren, becauso our supply
would bo drawn from the O’'Shanassy echeme,
but wo would take off at the Notting IIill resor-
voir, and we need not contemplato that the sup-
ply for tho Flindors Naval Baso would bo actually

sut off,

7. To Mr. Fenton.—Tt would cost the Common.
wealth £62,000 for the mains if steel pipes were
lzid, and it would cost us about £6,U00 a_year for
water rates at 1s. por 1,000 gallons, but I do not
think there would be tho full ption overy

alons, With a sorvico resorvoir, it would do it
casily. A O.nch pipe would be sufficient te
:upplg the Naval Baso and adjoining communi-
ties, but to do the thing properly, an n:FPIy all
the adjacent communitics, thore should be a
12.inch pipe. Tho estimates I have submitied as
to the cost of G-inch and 9-inch maius covor the
whole 42 miles. I think prossures would be
rather high for the uso of wooden pipes, and I
would bo s little scared of using them on the job.
For instance, there is a drop to the north of
Cranbourne.  Wooden pipes are oxtensively used
around Sydney, and in somo of the New South
Wales country water supply scliemes, but I have
heard of cascs where thoy have suffered from
w]‘x_ilg ants, but generally I believe thoy evo

day.

8. To Mr. Laird Smith.—Tho charge of 1s. per
1,000 gallons ia very high.

9. To Mr. Sampion.—The present proposition
of the Board of Works is that we should spend
£50,000 0dd to put in the pipe line, and also pay
1s, {:_er 1,000 gallons afterwards, but I do not
think that is ecquitable, My ides is that wo
should contrihuto to the cost of tho pipe line, and
then have an cquitable rate arranged, The Board
might well roview tho matter, and reduco tho rate,
It has not yet been proposed to tho Board that
they should pay the cost of construction and that
we should guaranteo them a cortain consumption
per annum, Tho matter has been held in nboy-
ance from woek to week, pending a sottlement
ahout the Monbulk and” Cardinin catchment.
Until that matter has been settlod with Mr. Mur-
ray, I do not think that the Commonweaith
gmulg onter into any final arrangement with the

oard,

y. Of course, thare is no corrosios . If
No. 4 scheme wore entered upon, it would tako
two years to complote it from tho timo wo
ot to work. The referenco in my report to the
discovery by the local councils of ‘alkaline matter
in the watere obtained from tho local catchment is
based on what I hesrd o long time ago. The
people at Mornington are vory anxiows to get
wator on the western watershed, but I have been
told that, whevever they went, thoy got ssline
matler in solution. It is not from berings, but
in surface water, duo, I think, to tlhe naturo of
the sofl. With ref, to Mr, Hill's

in his roport of 26th July, that the cost of the
rurc)mm of land for scheme No, 3 would be very
heavy, so much of the Jand being under cultiva-
tion, and tho fact that, in the dotailed cstimates,
the purchnse of land for scheme No, 3 is put down
at £17,569, and for schemes Nos, 1 and 2 com-
bined' at £20,425, it must bo romembered that
thero is a very much larger catchment area in
schemes 1 and 2, What is meant is that the cost
would bo proportionately heavier, The costs T

haye given can bo called a gensral preliminar
estimate. My, Mill, in his legtkr to gno of lOlK
December, 1013, says, *““Tho routo will presont
no dificulties, bLoing along main roads, and en-
tailing casy oxcavation”” Tho pipes would bo
Inid nt o dopth of about 3 fect, If it wore after
wards found that Inrger pipos wers required, the
pipo aready put in would bo left there, but, of
courso, a certaln amount of excavation would have
to bo dono for the mow pipes. It i suggested
that, thoe servico reservoir should bo |ltn|lmf at a
lovel of 120 feot, Tho higheat Jovel in the Naval
Baso is under 60 fect,  Thare aro somo sites which
are going to be oceupicd along tho inlet, of which
1 do not know tho level, but it will bo under 50
feet. A hoight of 120 fect will bo adequato for
the service reservoir anywhero, Tho water from
the O'Shanassy scheme has been availablo for
the Inst month or two. The maint charge

{Taken at Melbourne.)

TUESDAY, 3xp MARCK, 1915.
Presents
Mr. Rivxy, Chairman;
Senator Keating, Mr Finlayson,
Senstor Lynch, Mr. Gregory,
Sountor Story, Mr. Sampson,
MMr. Foutan,
lerbest Ilerbert Fanstane, Dircctor of Naval
WVorks, sworn and examined,

13. To the Chairman.—-Tu my oflicinl capncity
the investigation und research work of o water
supply scheme for the Westernport Nuval Dase
has been entirely under my direction, I reported
on it first in Angust, 1811,  Consequently I

of tho pipe line would be very small.  Although
the Board proposo that tho Depariment should lay
uud maintain the pipes, tho maintenance is not o
vory expensive mattor. If they gave us water ut
A rato that would cover maintenanco, T do not
think they would make any charge for mainten.
anee, If it wero agreed that the Department
should "*lny and maintain * the pipe, it would
moan, broadlv. that it would boe our pipe and our
main, whereas if the Board laid umy maintained
it, it would be their pipe, and they would be ro-
sponsiblo, but in any case the cherge for main-
tenanco is inconsiderable. It is the Bonrd's
policy ta retain posseasion of the metors. They
chargo 1s. per 1,000 gallons for water as n general
rule, allowing free a cortain quantity, lased on
tho rateablo value of the property sorved.

aw b ghly fumiline with the plans now bee
foro tho Committee. Al the research work in
thia connexion has bevn done wnder a Naval Civil
engineer. 16 han been a very cxtensivo work,
covoring & great area in and around tho Naval
Baso. We lavo also thoroughly examined nll tha
crocks fn the vicinity and afso the formations
from the stand. point of a catchment area and of
an artesian supply.  Briefly stated, the results of
our investigntions have been of  n negotive
character Al the samples of water from No. 1
sample, which was reported upon by Mr, Mareus
Boll, the nnalyst, onwards, have been condemned
as unfit for human consumption. This remark
npplies, not only to the surface water, but to the
sub-ariesian supply. The results of theso analyses
aro shown in tho following tabulsted state
mientsi—

FLINDERS NAVAIL BASE.

Rainfall, Momington—
1803, 21 inches,
Waors soora{ 200 25 chen.

WATER SUPPLY.
Siinfmum estimated aupply fac all pu 5 120,000 gallons.
Yy for il purpos

Maximum eatimated supply for ol

or \!l{.
pul 4, 200,000 gollons per day, sllows for all pomible oventual requiremente,

Allowing » Lasle of 53 galfons per head por dsy at Naval Baso with s population of 2,000, tho daily consumption

would bo 110,000 gailons,

WATER CONSUMPTION OF TYPICAL TOWNS IN VICTORIA.
Garroxs rer Heap.

Vet Doy, | VerAnnum, | Bemered,

Melbourno " " .-
Wonthaggl . . .
Rocheater » " "

83 20,000 Yen
4

H
38 14,000 No

SCHEME SUBMITTED TO WATER SUPPLY COMMISSION FOR CONSIDERATION.

Froposd Sonres Dall Cort per
3 ity
of Boprly for Tastipstors, &:ﬂ&; Total Cart. ) Thouand Quality.
s 4
Monbulk +o [Shires of Frankston and Hostings, | 1,360,000 | With Naval Baso, 1 B} |Fimt
Dandenong, Momington 28,000 5
Without  Naral
Base, ,000
Notting Hill «+ | Motropolitan Water Board +| 260,000 |£33,000 and 25 Firat
r: alty, s, por
X
Stony Crook, 1 .. |Xomo Affatm .. . | 180,000
B bt oo[Homeamam 5 ol Taoecs |Jeseww .l 17 [Potablo ot ot
Arteslan_ st Daso, | Navy Board . . +» JAmplo for | Flow of 8,400 gallons por dayiNot potablo
3 No, Bores | Banftary | made no visiblo differenco
purposos | on supply -

£ 1,000 gallons (s based on 8 consumption of 120,000 gallons por day, Greator consumptlon than

N.B.—Cost Eo
this would reduce the coat por thousand,
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The Westornport Naval Daso is situated at the
end of Ianw's Tulet, us shown on drnwing FB
GI'/38. Roference to plan will show tho poailion
of the pro})oacd buildings for tho Naval Tratning
Dopdt, whick consist of barracks and quarters for
the oflficers, tho warrant oflicors, the chiof petiy
ofticers, and seamen, and sites sot asido for the
dockyard and workshops for ropairing ships, nlso
tho Naval Store Department for dealing with the
ships of the Fleet Iator if 8o requived. 'The
victualling Store Department which lator deals
with thoe vietualling of the Fleet, as woll as tho
establishment and buase and the central block of
administrative offices. Tho following buildings,
forming part of the training establishment, such
s the large drill hall, tho gunnery school, the
torpedo snb-dopdt, the submari b-depdt, the
wircless station, and the several buildings in con-
nexion with the naval training scheme, The West.
cruport Base is unique in this regard; that the
sito as so planned and laid out, is, in my opinion,
second to none, nnd forms one of the finest train-
ing buses of its kind in the world; complete with
recrextion ground and parade ground, which alto-
gether form ono largo review ground, Admiral
Ifenderson, in his historieal report, Inid it down
that Flinders Naval Buse was intended ns
sub-buse for torpede boats, destroyers, and sub.
murines, and should be pushed to completion as
rapidly as possible. We have splendid deep water
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tiguted from a point nbout 1 miles from Hast-
ings, and for a distanco of 8 miles up Btony Creck,
and within this area several samples of water
have been taken and all analyzed. “The wholo of
the surfaco waters within this eatchment aroa
Juve been condemned as unfit for humen con.
sumption. Next wo took up the question of an
artesian supply, and with thin end in viow put
down bores. We were assisted a good deal by o
bore which had been sunk about 13 miles from
Ilnstings, Wo further put down a boro at tho
base to a distance of &6 feot, nnd discovored in
tho stratn desposits of sand which were water
carrying, but tho sumples taken from this sund,
howaver, nlso proved upon nnalysis to be unfit
for human consumption, DBefore this proporty
camo into our hands n prospector had sunk a bore
to n dopth of 010 feet, and I was fortunate enough
to be able to sceure purtienlars of the strata and
horings through which it passed, but I wag unable
to discover any indicntions of an artesinn supply
which could be used by a commnnity of 4,000
people, such as we nnticipnte will bo rottled at
the basa later, T then vecommended that o waler
supply schomo should bo taken up in conjunction
with the Department of ITome Affairs,

15. To Mr. Fentop.—When I say that all the
water snmples which were analyzed ‘were unfit for
human consumption I mean that they wero highly

at centvance to Tlrun’s Tnlet, ranging from 8 to
12 and 16 fathoms. The fingship Awustralia, 1
may remark, draws only about & fathoms, and
later on we mav hope to sco tho Fleet Iving off at
nuchornge in Westernport Bay, and small craft
using the proposed channel wav, which will have
to Le dredged up to the wharfs at the base, The
first portion of this dredging will soon be in hand,
and then wo shall have to proceed with the sccond
portion of tho dredging scheme. The length of
the channel to bo dredged is about 2§ miles. But.
we must bear in mind that, at the present time,
it is only intended to bo nsed by submarines and
destroyers and small eraft. There s, however,
overy possibility of any vessel being able to pro-
cced to the base, provided that the chanmel is
dredged deep cnough.

14, To Senalor Keating—This chaunel varies
in depth at the present timo from 23 fathoms at
the mouth of Ilany’s Tulet to unothing at low
water.  Wo are taking ont the first cut of this
channel to # width of 125 feet, and as destroyers
are only 25 feet wide, there should be plenty of
room. Our endeavour is to develop this naval
scheme so as to provide, not only for the present,
but future requirements, Consequently we are
proceeding upon snfe lines which will permit of
ensy future cxpansion. Lator on, if it should be
deomed meeessary, there is ample room to estab-
lish a floating dock. DBy menans of n suction
dredge we intend to reelaim 1,000 neres of land
—an nsset which ghould amply ropay for the cost
of dredging. Tt is proposed to establish a genoral
hospital ou tho south of Hanw's Inlet Tho hospi-
tal will Le cquipped with en operating theatre, and
there will be an isolation hospital and wards, as
well as surgieal and medical wards. Near Cribb
Toint railway station will bo erccted the resi-
dential quurters of tho officors stationed at the
base.  Altogether thero aro some 4,000 neres jn-
cluded in the area of tho base. Coming to the
matter immediately before the Committee, namely,
the water supply, in this connexion wo have inves-

A miggestion has been mado that
wo should obtain an adequato supply for domestic
purposes from the Motropolitan Board of Works,
Melbourne, and that we should utilize the water
that ean be obtained in the sub-soil for sanitary
and washing-down purposes. If that suggestion
wero ndopted, wo should have a supply for domes-
tiv use, and a separate supply for sanitary, fire,
und other general purposes,

16. To Senator Lynch,~Various townships
eloug tho sea front are anxious to tap any main
which may bo laid down with n view to supply
the Naval Bnso, Should effect be given to their
wishes it would bo necessary to construct a re-
serve at tho base for onr own profection;
otherwiso, in exceptionally dry poriods, the in-
habitanta of theso places might practieally draw
off tho whole available supply and deprive us of
water. Two schemes have been put forward in
this connexion—ono by tho Metropalitan Board of
Works to bring the water from Notting Hill; and
the othor, n private schemo, known as the Mon-
bulk scheme. OFf the borings put down at tho
base, No. 2 bore is situnted close to the site of
tho barracks, and No. 1 bore is located 100 feat
west of that,

17. To Mr. Finlayson.—Tho deep bore was sunk
to investigato for conl before the Commonwenlth
acquired the property. Tho iden provailed that
the Wonthaggi vein ran in this dircction, As n
matter of fact, the previous owner of the pro-
porty obtained conl, bt not in any great quantity.
Although T do not think wo should evor obtain o
aupply of water from n entchment aren sufficiont
for all purpases for tho Naval Baso, thera would
be n fair supply for ordinary sanitary eud firo
uses,  We have, howover,. to scriously considor,
not merely the requirements of the base, but also
those of the Fleot, whigh is an unknown quantity.

18. To Mr. Fenton.—Tho wnter now used for
works at the baso hias been analyzed and has
eansed a small incrustation on our boilers when
ufsr-d for steaming purposes, but nothing to spenk
of,

1

19. To Senator Lynch.—I cannot '% how lon,
it will bo before a population of 4,000 s nettl
at tho baso. At presont thero aro 320 men work.
ing there. Tho works at present consist of gone-
ral englncoring Naval works, wharfs, reclama.
tions, and embankmenta on the sonthern sido of
Hunn's Inlot. I do not expect tho baso to bo used
commereially.

20, To the Qhairman—DProvision lss beon
made for housing 2,000 scamen in tho barrncks,
and in addition thero will oventually bo n comple-
ment of men for the docki'nrd und for trajuing

urposes, L cnunot say when tho dockyard will

ostablished.

2L To Mr. Finlayron—~1I¢ is only a question
of £ 8, d—in othor words of dredging—to enablo
tho skips of tho Flcot to reach the sito of tho hase
or dockynrd later, Lhe working strength of the
establishment when the barracks aro finished will
bo between 3,000 and 4,000 persons, including
women and children in the married quarters nud
residences,

23, To Senator Lynch.~I should think that
within the next thirty or forty years the popu-
lation would not exceed 10,000, That would be
an oulside cstimate, Tho dovelopment of Jervis
Bay shovld bave no offect whatover upon the
Flindess Base, which is intended to be n sub-bure.
Tt is part of tho ehnin of aub-bases which inchedes
Fremantle, Port Lincoln, Mobnrt, Luuncestun,
Port Stephens, Brisbane, Townsville, Rocklinmp-
ton, and Port Darwin, recommmended by Admiral
Henderson in his roport. The fleet primary bazo
at Cockburn Sound (the western baso) is nn ene
tirely difforent proposition, Sydney is the enstern
baso. Where shipbuilding is undertnken at Cockn-
tao Island, and nt Garden Island, barracks havo
been provided, and in nddition repair and fitting
£hops and naval stereliouses with stores for the flest.

23, To Mr. Fenlon—Sydnoy and Cockburn
Sound are regarded os flect primary bnses, and
all the other places I have enumernied are re-
garded as sub-bases. Evorything centres nt the
fleet primary bases, from whence directions are

von.

24, To Mr. Finlayson.—~Tho last conference
with tho Department of Tome Allairs in regard
to a water supply for tho Flindera Naval Baso
hnd roforence to a_supply by the Metropolitan
Board of Works, T am quite in sympathy with
the desiro of the inhabitants of the several town-
ships along the sen front to tap onr pipe linn to
the Naval Base in order to meet all requirements
if poasible, At that conference T raised the
question of why we should bo called upon to pay
the cost of Iaying down s pipe line if wo are to
be charged 1s. or 1s, 6d. per 1,000 gallons for
the water which we consume, and the inhabitants
of the townships on the routo charged a similar
rafe.

25. To Senator Lynch~Tt is only a fow wocks
ago thob wo had a conforenco on that matter.

26, To Mr. Fenton—Tho Motropolitan Bosrd
of Worke have boon most gonerous in their treat-
ment of us in considering our appliention,

27. To Mr. Finlayson.- Sufficiont data is not
available, at present, to warrant us in ns-
suming “that tho Monbulk scheme would
provide us with an ndequate supply. On
the other hand, tho Motropolitan DBoard of
Works offer us a good supply, and ono
which can almost be tormed unlimited. If the
scheme of the Matropolitan Board of Works can-
not provido for the requirements of tho townships

ont tho sea front we ahall be driven to make the
Dest terms possible, To supply a population of
4,000—assuining  that the consumption s 40
gallons per hoad por day—would involve an ox-
penditure of £3,000 annually, The dpill:: line
would cost £50,000 This supply ahou) used
only for human consumption, and all other sor-
vices should bo provided for by means of water
from tho subesail. That would veduco the ex-
pondituro enormously. Our rainfall is a good
one, It averages about 30 inclics per annum, but
I am afraid that we bave not sufficient roofing
spaco to provide all tho water required for human
consumption, Consequently wo must obtain a
supply by other means. At prosent, for the works,
wa huvo to bring water from Langwarrin, ~We
have no ecntchments from roofs worth talking
abont at presont,

28, To Senator ILynch.—Tho waler 'uml))lei:d
by the Metropolitan Bonrd of Works has beon
pronounced of good quality for all purposes, So
]ong as wo aro closo {o the es we do not troublo
mueh about, our boilers, if a condensing plaut is
availablo,

90, To Mr, Sampion.—Condensed water is »
entisfactory water for steam purposes,

30. Tarj'l , Gregory~Tlinders is a sub-base for
destroyers and submarines, and also provides a
large training establishment. A dockvard, with
room for expansion, is contemplated. Tn the boro
which was sunk to a depth of 900 feet no artesinn
supply was met,  Sub-nriesinn water was obtained
about 74 feet from the surfnce. Tho basic rock
appears in the lower strata which the horo pierced,
Otmr bores were put down ubout 1} miles from
Hastings to a dopth of 100 feet, in undulating
country, We have samples of the rock which
these bores passed through,

(Zaken at Melbourne.)
WEDNESDAY, 17rr MAROI, 1015,

Present :
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Senator Keating, I Mr  Fiulayson,
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Rear-Admiral Sir William R, Creswell, first naval
member of the Naval Board, sworn and
oxamined.

81, To the Chairman.~The water supply nt
Westernport comes under 1y consideration
amongst various other matters, and it has pre-
sented a very big E::blum I lave my own
opinion as to tho best mothod of obtaining o
permanent water supply for the Naval Baso ot
Westernport, but that opinion is not a strictly
professional ‘oue, I kuow that there are two
scliemes proposed (1) to place a catchmont at tho
oxtreme end of tho Melbourno water supply, and
(2) to tap a fresh supply in the dircction of
Monbulk, and carcy the water through the in.
torvoning country to the Naval Base, I am in-
clined to favour the latter project, Apart from
any question of expense, I think that for a great
cstub‘}ishmmt such as the Naval Base will even-
tually be, and having regard to the enormous
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axpansion that is continually taking placo in Mo). wero allowed to proceed as proposed by Admiral

urne, we would stand a better chanco of ob. Henderson, and jf Parlinment ware to allow ax
taining all the water that may bo required at the sufliciont funds for our purposes, I should con.
Baso ft wo hnd 8 new and se arato schemo, sider that I hag mado suflicient provision of
Melbotrne is oxtonding vory rnpidr s pasticularly  waler at tho Baso if T liad a seliomo capablo of
in the divection of thp %02 boaches, nnd ¢ fn gotting o daily supply for 1,000 men, O courss,
impossille to plnco o limit to the domand that  we are anxioys to got the Base in oporation as
mla,y bo'nm{g upﬁn]: thomprmnti eystem for .)ul;; s00n s possiblo,

ving the city with water, O course, wo shal -
:;nt b‘z rondv for our war ships at Westornport 84, T'o Mr, Saupsan,—The 1,000 mon I spoak
for & considerahls timo, Lut wo shal] probably  ©of would bo those who Wore In training, resorvo
require water for ships other than thoso which men to make good mny shortages in tio Floet.
would come to tho Base thron h tho dredged Instructors, officors, aird the wholo of the per
channel. Tt wap proposed by Admiral Hender. waneut stafl, and also the dilforent ortisans and
son that Westernport should bo the meeting Me ratings req for tho. w ps. 1
placo, and summor oxerclsing aren of the Fleet think thero is o brospect of developing the Nav-
pending  the completion of Cockburn Sound, 08 planned by Adiyiral enderson within the next
When Westernport, in pub to that uso we shal] 20 years as ho estimated.  OFf caurse, the present
want a great deal of water, and T think our ro. War may bring about @ groat many changes, and
quirements conld bo best mot by having a loeal suggest some modifications in the schomo which
reservoir. Whon a fleol, fakos water it requires 1113 been laid dowy Admira] Ienderson noted

thiore {8 at Melbourao, and that would necessarily  certain steam-ahip company proposcs to run n
raise the avorage con'lumplion. My cstimnto of hne of steamars from that point to Tasuania,
4,000 mon dood not take into account tho civil und tlus sln,vu a nul}:bo;' of hours (5"1 tlxoe l(;;
ton that may Lo in the district, X am 2s0g0.  ‘Lhis 13 only earsuy, ang mere
E&ga}:ﬁ:g o::.ly th{ furthest possiblo limit of mnt on the matter in order to show that Westorn.
naval ratings.” We broposo to  tronsfor to pork s favorably situated for u seaport, “l";
Wostornport the mon nf] resont  dowiciled a l{mb" rm:;d‘“ﬁycubou?2.1:::!’1:’)‘1"31131!:%;:{;{o‘fvoi‘,lh‘o
Williamstown. This will ho dono ns 5001 as  start wo abou 0
l‘ro:lllhnlo. At presont the mén at Williamatow gl;vn!] Ijlns:l: 1¢ l"l;z‘l" heu(x}d'ln&:.lnngl l;oy:,x;ﬂ
ocated on Btate property, moking a mixed this to lead me 0 beliovo that the plac !
asrx‘:u{'o tvith cortain ri{h(s‘ hore and colgtuin rights  becomo o commercinl contre, but from o mari.
thero that it js_difficult to gob ot tho bottom of timo point of viow Westernport has all the ad-
tho matter, and so we have promisad to vacato vantages of g Jmportant seaport. No one can
tho property as soon o8 wo possibly can, as the forocast what will or will not bo a port, So far
Stale is anxious to extend its shipping yards ;\s A;:strnl}n. g«:;:ogn]ly 18 cunccr'x::dl;o(lm mlflt. thu::
the site whore they wish to establisn  has oon found by a scaman n good por
L\lvgrymfl‘;lc)i. l"i‘lfo transfor lro?n'l Williamstown to has ugually been discarded or noy lected, and the
Wosternport. will bo 5 conyonionco and an ad-  point on the coast, discoverod 1‘y ﬂtllo n:!x::;%
vantage to us oven bofore the dredging has beon Pprospector or tho sottler or squat cr,l he {:c
completed, so Jong as there is sulzient dono to  water capable of floating anything, ins dcom:l!
cnable small craft auch as destroyers to proceed n permationt port, It i8 uaunlly restrieted an
up the chamnel, nnd even prior"to that.  We bad from o shipping point of view, but battens
propose to shift about 400 men. Of €ourso, any  on its own disndvantages, Dbecauso the expendituro
increaso over that number wilt dopend upon the of tho lnrgo sums of public moncy “ivh,_ch nr;} ro-
raf of iucreuso iu the sizo of the Fleot, Hently, quired to devolop it attructs poplu ution thero,
to bring abons the transfor, wo ouly requirs Mtlh Thus, liko n snowball, it goes on gat horing greater
e g o o o e oot il ' Gl S
'a . 9
:l‘:vnc'!?:u\';:n {ho lﬁnsu and the opon water out. ]uol:;uigl‘xg:.u yIn Australin gau will ganemlbi
side. That wil) ba all that wo need at PROSONE 88 fing™ thut” whoro the  first bullock dray goes
u boginning, To shift tho men ns soon as possible  gg.0 "o the crock aud meets the first flae.
will be o matter of cconotmy nnd nd\'nn_tn.gu fo the  pitomed boat putting in from ketch, qur
Dopartment, I cunnot givo the opinion of & kofeles 80, ond the place looks very promusing,
chetist or a professional augineer upon the pro g certainly whon the first public house and tho
posals of Sir Mauries Fitzmaurico to uso salt-  firgh storo are erooted thoy take rout, and aro
water for sunitary pnrposesl at f{‘: N‘:\'ﬂl lnul“zi %;:rndicnbl]o. Tako t'l'm cqsoso;f, lcleockh;\;nzto;d
A1 seo no renson why salt water shou 0r6 wo liave a most curious place.
ll:::: lfecuuxc‘.-d I understand g}mb thero is an im. miles up u river, and thero is o watershed as
mense aystem outaide Now York \vln:jro “tis us:_j argo as England, ){‘ilhoue Walaq, and tﬁufc I:ha
fargoly.  Certainly from u epartmen small thera pling 10 keep the
v’zl'l‘g" of 5130)\"’ I havo no o jection to the prop river C’Bﬂl‘—ﬂud‘bﬂ“ﬂ!’iﬂg that thoy are doing it
b is purely o matter of pounds, shillings, and —for u population of 10,000 or 15,000, while 90
I;ﬁ"tce'w "J.c‘ho m;ggisiglo:n g:' 5!1:(1 If‘.! Jiox:%z‘:fl";l‘_ miles uw:]xy is Gllndf!olx;c,twitl:la .[:ﬁrfletef;)ntw‘\‘\;l:
that Westernport migh ° necommodute & whole fleot, and wil
station has been tho subject of much considera- right to tho wator's edge, 'C['ownsvil!o and Bowen
tion from myself, and ":’ ontored '“"’ofm y'l %t,l“ aro other cus«;s on 1t_:xniltl,y the sfumo l]llnes. We Sh¢'ll"
lat n AR o dev.  Tequire very Iittlo fres water for su marines; the
- peoplo; but the ropairs that would bl;o un:!lcn- mgin rcqui{emont will be water for our big ships,
baken ab Westerup % ould not, be big under- ngincors always like to hove n freo run of tho
takings; thoy would simply be little more than purest. wator hecause of the saving of coal cop.
minor fitting shop repaivs. The Commonwenlth F

: ; umption in condensing; toy il their tanks
Doelg at ?lock;lto?.lslgllrl beu\g.u\'mln!)!g 'forlnrl,;c‘x" ‘:u"nlupply what thoy eall * makeup water,” ic,,
ropairs, the R

of this make up for water used from boilers, I am sorry
having similar works at Westornport would b o 0! Ic)mmob giwo tho exnct tonusge that each
absurd,  As to the feature of Westernport boing ship will roquirs, but I can supply the informa-
a al contro or imp senporty thitt  yion Jator on, No dowbt for the preseut the largn
tho place did not become a cominereinl Lentre  ghing g go to Port Phillip for water, but
in tho carly days and graduglly incrense in M- assumning that wo havo available at Westornport
portance scoms strango {0 me. Thero is o magni- aupply equal in quantity and quality to that
ficent port there, which can bo entered nt all  obtamaple ab Williamstown, thers will bo)na
times, ‘and its distanca from Melbourno is not  reason for the larger ships coming into Dort
great.  However, I supposo that the scarcity of  Phillip for water, except for tho shght advantago
water supply pré\'cn!cd the locality in the carly that the smaller vessels can got night nlﬁngsﬁe
deys from coming forward as n conmareiol contre, the wharfs. in Port Phullip.” A considerablo

& vory big supply, and it would ho nocessary ta  that possibility, ang sxpected that as advances
bo ablo to havo a good reserve available, Tn Wore mado in nayal scicico modifications of hiy
diffors from the ordinary daily consumption of &y T'o Mr, Gregory.—T linvo not estimated tho
town, If wo hnd only a comparatively small (levul;:pnmu!. of the Base much further than the
& o completing of the present catablishment,  Qf
n aufliciont, auantity in reserve to meet the re. course, th% rate at u!;ﬁch it would develop would
fQuirements of the Flest, T contexion with any
! would lot us havo the ficcessary money,  Wo
should requirp n resorvoir with 4 stornge capa. would take the Dase over bofore the "channels
city wufficient to cope with the dgmnud:_« of the
shins At present our ships abtain their water done by thio Naval Departmont, ~Wa would: bo
% far wo have not g any dificulty iy obtai. ProPwred to tako over the schemo a8 soon as the
Tid down o hasy oy nine mibmarines:  thoan VoK ]t.wn or N_)r_eo Joars wo should huvo the Baso
would nve n commlemant, of 20 ench,” Thore  COMPMoted sufliciently for eurront requircments,
Fleet ab Westernport, tho Intgo ships and the 1 estimnte to be at the Pasy ak the end of two
destrovers as well ns the submarines,  Such an years comprise only ihe naval portion of the
havo quite 2 largo mitmbor of vessels there of o supply the labourers nnd civil population in
times. At present there nro in commission or addition to that number,
in covrmp of construction six destroyers, and if 3T Chai y
all of them waro mrosent at Westernnort at ono 37 To the Chatrman.~ | have not formed any
nrising the crows and others attonding tho vos. partmont to vy water by rail to Westornpors
scls. T rogard n plentifal water supply as a0 ficient quantities to meet the requirements
Naval Bare, We have not find any reneon, that, 38, To Senaloy Lynch—Wher the programme
T am nware of, to find fault with the Yan Yonn now ""(;g: contam e for ;,(;,:, v
!n)ilcrs. The general Stendeney of surfaeq witer  will by gloyt 4,000 men gt the base, of whom
18 to be rathor bonefieial to boilors, T know that about 2,000 will b quartered there.  Admirg)
hoilers partienlarly clenn, Tho brackish water  Baso, according to the rogramme ho Jaid down,
this s obtainable nt Wostornport would nat be  would Secupy about 23 Years, so that this number
5 the busis of Molbourng’s daily consumption,
32, To Mr, Fenton.—T estimeto that within the numely, 71 gallons per hond, tho propasal for [
men at tho Naval Baso, including the crews of per duy to Westernport would provide for only

that reanect the water Spply for a nayal hase fchome would bo Introduced.
flow from Monbull wo conld sbill arrange to have
depond on tho rate ab which the Govornmont

i wero drodged; in fach, the dredging would be
at Willismstown from the Molbourne system. apa
ine an abundant sy el Admiral Tenderson hng Y0108 Was in i, T should think that within the
may bo periods when wo shall lave the whole 30, Lo My, Laird Smith,~Tho 1,000 men which
ovent is not probable, hut we would he Nkely (n establishment.  Provision wonld have ta ho mado
time thov wonld represent nhout 300 mon, com. estimato ns to what it would cost the Nava} De.
nost: imnortant necessity in connexion with the  of tho population thera,

o ] ol

Tvater au necount of any eorrosive offect, mon the 1o Naval Bago ny, Westernport is comploted thera
the Murray River water is celebrated for keeping Hendorson estimated that tho completion of the
snitable for hoilor purposes, should ha provided for at the end of 20 yenrs, Oy
next two years there will ba about 1,000 naval waler sorviea enpable of supriying 120,000 gallons
any destroyers which might be at Westernport. 1,700 peoplo. That daily

5 supply is estimated to g r s time must olapse before we have dredged suffi-
The dextrove'm would not reauire tn wait until  comp from o 8-inch servico; nl:)l-‘i‘r}x'ch service wonld ] ?h“ {l‘“ml:,ﬁn hi)n: r;fe::,zxt {,Z;ﬁ‘,‘,';:"’u"? 1,,,;1 ciently to euabls the light cruisors to coma up to
the channel js complotely dredged before making  Qoliyer 288,000 gallons por day. On the basis H;,mlmvin boulx:oukun up wo have boen left a tho Base—that is not at present proposed—but,
usa of the Bnso; they conld como thore a8 soon ns  of Molbourno's presont consumption the 4,000 n:rfoct] ﬁee hand to establish our Base. T am when thoy can do so the engineers profer to go
the school wra oreeted, T think that if Wa were  people whom T ostimate to bo at Westornport, at gob awuyro that we intond to obstruct the oxten- alongside thu' wharf, and turn the water on mchqr
to ealenlato that a water supply would be required the end of. 20 yonrs would require 260,000 gallons sion of commereo, The road up the arm of the than pump it from g tank alongside.  That is
for 1,000 men at the Baso within the nost two  per doy. - However, I think fiat tho men at gulf iy porfectly clear up to s sito abovo ours the adyantage that Williamstown las over
years wo would be well on tho snfe side. the Naval Bago will consumo rathor tess por Lead Should. the place at any time becomo a seaport, Wasternport, Thero is no need for tho water to
. per day than do the peoplo of Molbourne, I Wo have not pro-ompted the whole of the fron- be pumped except in the case of vory big slupg.
3. To Senator Story—~I do not think wo will should say that 60 gallons per head per day would tage. I cannot speak from porsonal obsorvation For instanes, the Australia cannob go alongsido
havo the main Fleot at, the Baso for & fow years, bo an amplo allowanco for tho Naval Base. Of .

v t is likoly to become a  any wharf in Port, Phillip, and she could. just aa
If peaco wers to bo declared, 23y, at the end of course, there would by at the. Naval Baso muely ::nt‘;r: ’L‘}uif,fp(‘,‘,’gf:,‘;""ﬁ,',g ‘Ig ﬁnsay’hm;rd' that s easily bo supplied from a tank alongsids in
this month, and the development of onp Navy more shipping in Proportion. to Population than P !




Westernport.,  As to tho disposal of sowage and
the recommendation of 8ir Msurico Fitzmikurico
that it should bo dicharged ab Sundy Foiny in-
stead of Stouy Pomt, 1 prefor thy bandy Point
aito, because 1t is further from tha Bawe, anu
thero is o considerable {ido which will make it
suro that tho sowago is awept sway,

39, To Mr. Fenlon—~The discharge of tho
sownge at Sandy Point would romove any objec-
tion to utitizing Btony Point for residential pur
poscs.  Sundy Point fs not likely to becomo u
vosidoutinl quarter. It is within our resorve,

40, o Senafor Lynch.~Tho safest pojut for
tho dischargo of tho sewagoe is Sandy loint, Le-
cause then it will be swept out to soa,

41, To Mr, Finlayson~Tho number of men
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Present?
Mr, Rivey, Chairman;
Senator Keating, AMp, Finlaysosn,
Senntor Lynch, Mr, Grogory,
Somtor Story, Mr, Sampson,
Mr, Fenton, My, Laird Smitn,

Albert Kemton Trenavin BSambell, Civil and
Hydraulic Engincor, sworn and exsmined.

43. To the Chairman—~L am consulting engi-

who will bo d from Willi w
W porb as soon ay ' is pro- 8!
vided will bo the wholo of the catablish that  the bulk

noer to the three shiros which aro promoting tho
fornil Peninsula water supply schemo Irons

15 400 men, which will bo quite suflicient to givo
us a good start. I havo not had any personal
experience of the uso of soa wator for

b avos, ‘Lhe threo hodies
bold s Confl and appointed mo Iting
engineor, AVnr‘ijml schomes havo been considered

purposes; but, having in view tho atrength of tio
tido by tho disciargo of the sewage at Sandy
Point, thoro will bo less dauger of tho excreta
passing up the gulf. The rato of tide varics,
but I have been told that at spring tides it runs
up to 3 or 4 knots, I believe that it will be
preferablo to store the discharge until the cbb
of tho tide, but I do not know that it is pro-
posed to do so, though I should think that the
necessity for doing that would apply more to a
largo city than to our Naval Base. The increaso in
the number of mon for whom wo would requiro
accommodation _would ontirely depend on~ the
growth of tho Navy, and that growth, which 1
liave cstimated at 4,000 in 20 ycars, is accord-
ing to the programme laid down in the Hender-
son reporb. I cannot say whether, in view of
the altered circumstances that will probably
follow the war, that programmo will bo necessary.
I would be very glad if I could answer the ques-
tion, The chances sro that wo shall achiove
greater security in Australia, not only by carry-
ing out the present programme, but also by
adding to it.” The *ncsonc idea is to go on
gradunlly extending the Navy, thereby incrons-
Ing the number of men who Wil bo réquired av
Westernport.

42. To Mr. Sampson.—~The dredging of the
channel with one dredgo will take two years, but
the work can bo done by two dredges in one
year. At present we are taking the work in
sections or by dogrees, If I remomber correctly
tho estimato made by Sir Maurico Fitzmuurice
was for a channel 16 feot deep and 130 foot wide,
Wo propose to use suction dredges that will
discharge to tho shore inside walls, and enable
reclamation work to go on, not becauso we need
the reclamation, Lut because this methed pro-
vides tho cheapest way of getting rid of the
spoil. Emngincers tell mo that it is about one-
sixth of the cost of discharging tho material into
barges and taking it out to sea. In this way
wo shall be able to bring up tho destroyers to
the Dase in a very much shorter timo than anti-
apated by Sir Maurico Fitemaurics, and we pro-
poso to uso the present tidal channol by straight-
ening it o little, thus shortening our dredging
and cheapemng tho work we have to do. We
thus hope to be sblo to get into tho deeper
channel in about six months from dato of begin-
ning the dredging. I think by taking advantoge
of the tide that we will bo in a position to bring
in o submarine within six months from starting
the dredging. There will ba sufficiont wharfs
ready by then,

for supply ho P lying betweon Yort
Phillip below Frankston and” Westernport, but
the Monbulk schome haa boon adopted by the thres
shires, 1 am the regular consuiting enginecr to
tho PFrankston-Hastings Shire Council and the
Moruington Shiro Council, and I havo been ongi-
neor to tho Dandonong Wator Trust for somo
years, The listory of tho proposition goos back
for somo years. In tho firsy place tho Frankston-
Hostings Shire Council asked mo ta prepare u
wator supply schemo for Frankston. 1 investi-
goted local sources bocauso there is o considerablo
urea of country at & suliciently high level to give
o gravitation schome for Frankston, and thero aro
smtablo storsge sites. Howover, all the umglos
of water obtained proved by analysis to be abso-
lutoly bad, The samo remarks apply to w local
supply for Morningt: Tho ington Shiro
Coundil made indepondent inquirice with similar
results in regard o tho samples of water taken.
Finally, tho Stato Government Analyst said that
o thought wo were wasting time in lookinf for
sites on tho Mornington Pepinsuls, because & I thoe
samples hio had analysed from that area wero un-
sound and unfit for human consumption, and the
cost of treatment to ronder the water suitablo
would bo out of all proportion, I had then to
look for some other soures of supply, and I waited
upon tl\lg chief engincor to the Metropelitan Board
of Works,

44, To Senator Lynch—The water proposed for
tho Mornington Shire Council’s supply was to bo
collected from the Flinders Range, Dunn's Creek
was ono sourco of A\xpplg investigated, bub tho
water was condomned, Balcombo's Creok, which
also drains from the high Jand round Asthur's Seat,
was also condomned by Mr. Scott, the Government
Analyst, becauso before it could be used for
fruman eonsumption it would have to bo submitted
to apecial troatment, 'The practico is for tho State
TRivers and Water Supply Commussion to find the
money for town water supplics, but beforo they
provide any money the Engincer for Water Sup-

ly, Mr, Thos. Murray, investigates each scheme
10 detail and reporta for or against it, He insiste
on having roports from tho Government Aualyst
upon tho qualiby of the water, and numbers of
samples aro taken. Thus samples havo beon taken
from most of the crecks in the Mornington Penin-
sula and analysed by tho. Government, Analyst,
but sll havo beon turned down., When Mr.
Thomas Walker Fowler, who is now Chief Engi-
neer for Works in Tasmania, was scting for the
Mornington Council some yesrs ago, he investi-
gntud sources of water sup&s\y for Mornington,

ut, elthough ho had carried out a great deal of
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work, and although from an engineering point of
viow’ tho soatier was fuirly simple, bo reported
agaiust any supply from the erceks fn the Lanin-
sulu, 'Tho Mopnington people would hinve carried
aut o schemo for n nllppl{ from theso crecks, but
for tho roport of tho analyst upon the quality of
the water, ‘Tho Goverment Aunlyst hins turned
down any schomg for the supply of water from
that particular district.

45, To the Chasrman,~Near tho Naval Dage
wo liave not discovered any water that is suitable
for human consumption, cfther from atreams run-
ning throughout the yesr or from streams running
through thio winter ‘ouly. Ono would naturally
expect: faiely good water from thae latler stroas,
because, whilo tho rogular flow from atreams might
contain salt and other minerals, ono would think
that, perhaps, during the winter the water might
Dbo much botter. I therefore selected ono or two
sites for tho storage of winter water, practically
storm water, and after walting for a decent run
off I collected samples and submitted them for
analysis, but tho( were anctically similar to the
samples previously sent in from strenns running
througliout tho year, As a reault of thoso investi-
gations I decided that any schomo for luppl{ing
water from theso strosms was absotutely hopeles,
and Mr. Thes, Walker Fowler, who submitted somo
reports to his council, came to tho same decision
Speaking of Dunn’s Creck he says, in ono ro-
port: ' 'This creek was followed up to an altitudo
of about 600 feet, and a samplo of waler taken
from Allotment 22m. parish of Kangerong, bub

£ Iy it proved brackish, and unfit for
luman consumption. Dunn’s Creok has its source on
the north-castern slopo of Arthur's Seat Range.”
T havo not tested the water in Main Creek, which
commences on tho south-west slope. While Mr.
Fowler poid particular attention to that distsict,
because it was nearer to Mornington, I paid par-
ticular attention to the Mount Ehiza country, near
Frankston, becauso to go to Arthur'’s Seat for a
sehiomo for Frankston would mienn going nlmost as
far as to the Dandonong Ranges. Tn view of the
reports of the nnalyst T would not give any con-
sideration to any seurce within the Peninsula
catchmont for a water supply for Westernport.

46, To Mr. Laird Smith—Ti no other scheme
were available it would be better to tako the water
from the metropolitan scheme, but I think that a
botter and a clioaper schome is availablo for sup-
plying Westernport.

47. To the Chairman,—Reverting to the lu;s-

Deon associnted with the Dandenong Water Trust
for somo years, haviug duplicated tho works for
supplying”Dandenong from Monbulk Creck, and
having o thorough knowledgy of the distnet 1
thought that it would provido the best, and, as it
lins turned out, the cheapit sourco of su )piy for
(.1 area about Franketon, Carrum, &e. I thoroforo
submitted s report to tho shiro council, recom.
mending that the Monbulk schiemo should bo in-
veltiﬁmd, not only for the purposs of supplyin
Fraokston, Aspendalo, Cholses, Carrum, an
Morniugton, bup slso for supplying the Naval
Basa; because ab that pacticuiar timae the Naval
unthorities were making inquiriea in regard to s
supply of water at Westornport, The shire coun-
cils concerned thought that they had belter pre-
paro & scheme which would embraco all require-
ments, that instend of hinving two moiny, one to
tho Naval Base and ono to Frankston, tho adop-
tion of & joint schemo would bo better, and I was
saked Lo snvestigato tho matter. The Naval authe-
rities hinving been approached agreed to it
£160 towards the cost of a roport. At o Con-
foronco which was beld ot Mornington, Mr.
Murray, the Engincer to the Stato Rivers and
Water Supply Commission, said~—

Ihiere mro two pources of wupply, Monbulk Creek and
Cardimin Creok, ‘The Monbulk Creek e capablo of
rupplyiug 12,000 people, At present the populativn tu
bo supplied {s abuut 4,000, inciuding Nasal Baro, 2,000}
Morntigton, 1,000 ¥rankston, 1,003 Chelses, Unrrum,
aud Avpendsle, 1,000, At present there Iv an ample
aupply, Yrovldlug that atoraga basing aro put In at each
place, If i the future the population suould increaso
to 30,000 or 40,000 they might lave tu provido water
from yomo other source, but tlera are other vrecks in
the Dandenong Hanges which, 1 am led to bellove, can
bo utilized to incresse the supply, mnd there ought to
bo an sbundance of water avallablo if storage reservoint
aro provided.

At that Conference it was decided to havo this
schemo investigated fully, and as n result of that
decision my report of lust year was published.
Tho schemo provided for will supply smple water
for all the towns in the arca, and for the Naval
Baso; under a rato of 1. ¢d. in the £1 for Aspen-
dale, Cholsen, Currum, and Fraukston, a rato
of 2. in the £1 for tfw Mornington area, and
 chargo of ls, 6d. per 1,000 gallons for water
delivered at the Naval Baso with a mimmum
supply of 120,000 gallons, which the Naval anthe-
ritics at that timo said would be about their ro-
quirement, If the Naval suthorities obtam water
from any other sourco the carrying out of tho
sIghcmu will not bo affected so fnr ns tho scheme to

tory of this matter, I have got as fay as apy
ing tho Motropolitan Board of Works for a sup-
ply for the district from Mordinlloe to Frankston
direct from the Nolting IIill Reservoir in the
O'Shangssy echeme by putting in our own main
and works; but the Engineor for Waler Supply
to the Metropolitan Board of Works informed
mo that, altrwugh tho matter had not been
discuissed by this Board, and although he had no
nuthority for making any statement of the kind,
he was of opinion that wo would nover geb a sup-
ply in this way, because his Board could not
spare a sufficiont quantity of water for an arca of
that kind, so far from tho city, in view of the
rapid growth of the city, and in view of tho fact
that alresdy the consumption was approaching the
supply, Having in view the grohnhlo growth of
the big city of Melbourne, the Tctropolitan Board
of Works have not very much to spare at present,
oven including the O'Shanassy scheme, with the
extension of 13,000,000 or 14,000,000 gallons that
it is now supplying. That being the opinton ex-
prossed by tho engincer to the Board, 1 then
Tooked to the Dandenong Ranges, becauso, having

is d, beenuse theve would still
bo a rato of only 1s, 8d. at Frankston, but Morn-
ington would probably be affected to a slight extent,
as tho rato might havo to bo incrensed to 2a. 3d.
or 2a. 0d, in the £1 there, But T have not gone
into that matter very closely. A rate of Is. Gd.
per 1,000 gallona for tho supply to the Naval Base
waul& bring in a revenue of £3,200 per annum.
1t lins been suggested that this is rather higher in
ratio to the chargo mado upon tho other consumers
in tho towns, but I consider it vory fair and
equitable.  The Carrum sad Franksion people
could got their water at a rato of 1s. 84, in the £1
without heving the Naval Base included in the
schome.

48, To Mr. Gregory.—~-Tho Trust would provide
the main to Westernport, and the resorvoir there,
but they would not provide the netual reticulation
at tho Base. ‘Tho reservoir, which would hold three
months' supply, would bo 160 feet abovo sea level,
and s the Naval Basa is about 30 feet above sea
Jovel tharo would be an ampla head of water. It
would be about 3 miles from the Naval Base.
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49. 7o_the Chairman.—We proposs to com-
monco with a 14-inch main for 7 miles from tho
of-take. Then there would be a 12-inch main to
Corrum,  Beyond this there would bo a 10-inch
main to Frankston with a 7-inch branch from
Feankston to tho Naval Baso, which would be
eapabla of discharging ubout 260,000 gatlons overy
twenty-four hours, Thore wonld banbout 17 miles
of Toinch pipe. At Langwarrin, whero thero §s o
point 320" feet abovo sew lovel, wo proposo to put
in a bulaneing busin eapable of holding 100,000
gallons, It will relicve the mamin which will
dischurgo into it of vory high pressure,
but at tho samo timo it will o to somo extent n
small stornge reservoir, ‘Lhe wator in the
Monbulk eatchment aren is of good quality, Speok.
ing in vegard to tho quality of the water, I may
say that, tho area embraces 2,500 eres, n good deal
of which is reserved from occupation,  In my
sehewe allowanco has Leen miade for the sum of
£8,000 to b spont on tho resumption of the hal-
ance of the aren in odler that the whole 2,600
acres may bo absolutely reserved from aceupation,
"The quality of the water should then bo as per-
feet as water in natural streams can bo. The re-
porte fram the analyst are very favorablo, and the
waler s been used by the Dandenong Council
for twonty five {enn. By observation and by tast-
ing, sud by all wethods, the water is good. It
is also {he" noarest source of supply, boing only
19 uales from Corrum, the clusesl. pot ot con
sawption, where wo propose to put in an elesatcd
tank As to tho quantity available I have never
had any donbt. We may got oven lower rainfalls
than during lnst year, but the provious lowest
rainfall was'in 1908, namely 33.5 inches, over the
catchment area, whoreas last year it was only 30.8
inches I ostimated that in 1908 when thero was
o rainfall of 33.5 inches, there would be n run-off
of 485,000,000 galluns, which I considered a con-
servative estimate for the Monbulk and Menzios'
Crecks, and not including the Forny Creek; but
Iast yoar with a rainfall of 30,8 inches tho actual
rin-off was 635,000,000 gallons, proving that my
ostimato for the provious lowest rainfall was very
conservative, and thero was a 60 per cent, bigger
discharge last year with n lower rainfall, Somo.
times thero is a rainfall of 50 inches in that area,
but in making theso catimates it is necessary to be
conservative, Prices may bo ovor-estimated, but
quantities of water availablo should not boe over-
estimated, We had no strenm gaugings in 1008, but

wa had rainfall I under- d the

Gl. To Mr. Finlayson~In my report T did
eslimato  that the comsumption would be
498,000,000 gallons in fifteen years; whoroay I
now estimate the consumption at 363,000,000 gal-
lons in twenty yours, but between Mordialloe and
Fraukston thore is an onormous number of small
teuoments vome of them belng merely tonts, and
st the time T framed my roport I did not know
the actusl population in what I may term tho
holiday aren ~ Sinco then I have made a houso
¢+ lwugo count. during the husy season in January,
and obtained the numbers of the peoplo in_ rosi-
denco and the numbors of thoss who spend the
week end in the district By this method I ar-
rived ab the busis of 2,000 odd people living there
Lhrouglout the yoor, and 8,000 peuple visiting at
week ends On {lint basis, which !u reliable, I haveo
raleulnted tho actunl quantily of water which I
think will ho required as the years go on. When
T submitted mI\(' report T did not Lave tho oppor-
tunity of clocking the population. The Govern-
uient Statist gavo me his latest Tigures, bu they
were threo years old, and the population had in-
erensed to some extent, Howover, as far as the
fuantity is concerned, 1 think that thero is an
amplo supply for the present and futnre require.
ments T eslimated in my roport thnt in fifty
vears from now thers would be o population of
4000 at the Naval Bose. T may have under-
e-tinated this, bui it must bo understood that,
onea the establishment is complete and in ordor,
an increase of 500 mon will nct increaso the con.
sumption of water in tho same ratio, bocauso as
tuz men will probably be in barracks they will
wet have the same domostic requirements, Wo
«ve allowing for a domestic supply which, in my
opiion, will be ample for tho Naval Base for some
t1ue to come. I do not sse how the consumption
ean be 60 gallons per head jier dny.  When Sir
Msurice Fitzmnurice nsked mo fo go into tho
mwaiter with him ho made mention of that par-
tisular point T cannot supply in detail the avail-
all> supply from the various crecks, but the run.
off from the Monbulk area was 635,000,000 gat.
ling last yenr. T have with me o graph
showing the present requirements from month to
month ascending during the dry weather and de-
scending during tho winter months; also the re-
nuirements for twonty years, tho estimated run-
off for 1908, tho rainfall for lust year, the rain.
fall for 1908, and the actual dischinrgo last year,
Tt shows that without slorago oach month's de-
mands would have boen mot last year, bug it is

run-off, beenuso the actun] run-off in a drier year
has been greater. Tho prosent requirements, in-
vluding the supply for Dandenong, is 204,000,000
galions per annum, whoreas the discharge last yoar
was 635,000,000 gallons, To fix what (he popula-
ton will bo twenty years henco is difficult, I
allow for un increaso of 80 per cent. in twonty
years, and ealeulato that the requi then
will bo 363,000,000 gallous per annum.

60. To Senator Story.—1 allow for a coneumyp
tion of 60 to 80 gallons per Load por day in the
summer, and about 35 gallons in the winter, Of
course, the consumption varics a good deal in dif-
ferent towns in proportion to the amount of
suprvision. In some towns there are meters,
and inspectors, and other means of cheeking waste,
but other places have no sueh mesns, and the eon-
sumplion per head goes up enormously ns ja likely
to be the ease whoro taps and hose are allowel
to run almost continuously during dry periods, T
think that the average consumption per head per
day is about 60 gallons in Melbourne, including
sewerage and water supply for engines, &e,

Preposed to storo 200,000,000 gallons ab Monbulk,
while there will bo other storages along the main
with a reservoir holding 10,600,000 galions at the
Naval Base, which will be oqual to threo months'
renuirements at tho rate of 120,000 gallons per

62 7o Senator Lynch.—The run-off last year
of 635,000,000 gallons does not represent the fotal
ran-off from the whole of the watershed, I am
taking for the present the two Menbulk crecks
and the Menzies' Croek as the most economical
supplies to develop. There are also the Ferny and
Cardinia Creeks which can be brought in later if
ntecesoary, though perhaps the storage on the Car-
dinin Creok would be too low for tho Naval Base,
"8 it is only 450 feot above sen.lovel, and would
not give sufficient head for anything like a work-
ing discharge over Langwarrin; Lut the schome
will bo go arranged that the Naval Baso supply
will probably Lo sent along during the winter,
As the main will bo capablo of digeharging about
twica the quantity of water actnally required dur.
ing the winter we can, during those months, sond
down to the Naval Base the full requirements for
the year. We are providing mains from the off-
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take to Carrum capablo of supplying the wholo of
the demand to that placo during tho liours of duy.
light, which means that for somo hours the muins
will remain to some extent idle. The full summor
supply is much greater than the winter supply
when tho consumption goes down to 30 gallons por
head por day in somo towns, and thus we can sond
down to the Naval Baso in the winlor doublo the
120,000 gallons required. In other words, the
Naval Baso can get 240,000 gallous por day, and
by nn.nddilionn‘i oxpenditure of about £3,000
the reservoir nbove the Naval Baso can bo in-
croused to o capacity of 21,000,000 gallons which
would givo six months’ supply. Thus tho Naval
Bato can get its supply during the winter, so that
there should Do no cause of anxicty during the
summer. Tho water can bo stored vory economic-
ally at tho point 3 miles from the Base, I havo
tested the formation, Thero ia good clay-holding
ground. The Dnndouon% Trust lies provided stor-
aga of 4,000,000 gallons for about £1,600, and tho
facilitiea aro ovon Letter at tho Naval Baso,

83. To Mr, Gregory.—I do not think that there
will be any danger of the water in tho reserveir
becoming " salt “by being stored thoro any
length  of time. Tho dopth would be 12
feot, and as the bottom would bo lined
with broken stomes the wator would not
bo in contnet with tho soil, and I do not think

Monbulk Creek. They have no call on the Mon-
ztos” Creek catchment, which slone would supply
the whole of our scheme,

G8. To the Chairman,—We have no power to
enter into an agreomont with the Commonwealth
to aupply this water, but the councils concerned
will ask’ the Stato Government to constituto n
water trust which will carry out the scheme, I
supposo that tho Commonwealth will havo repro-
sontatives on the trust. Even in the event of tho
Commonwenlth not ontering into tho scheme,
it will mature so far ns Frankston is con-
cerned, but it is probablo that tho cost to Morn-
ington will bo elightly increased, Thero will bo
trouble from the townspeoplo if there is any delay
in getting tho schemo under way, Thoy aro get-
ting very anxious,  Water is now conveyed to
Mornington by train for supplying hotels.” It is
impossiblo to get baths In the liouses or water for
Nushing streeb channels there, If the Commone
wealth agreo to the scheme mattors will bo facili-
tated and eased, especlally o far as the Morning.
ton end is concerned, becauso the more people who
go into a scheme of this kind the cheaper it is
likely to be for all parties concerned, Wo are
prepared to carry ont tho works and charge a
meter rato for the water at the Naval Baso on a
minimum consumption basis.  As we are obliged
to mako provision for the discharge of a maxi.
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that there would be any danger of
or anything of that kind. Tho matter of. enlarg-
ing tgo reservoir is worthy of closo attention in
passing, becauso it has boen claimed that tho ro-

uiroments of the Naval Baso should have the
gnt call and bo absolutely guavanteed, I think
wo ull conceda that the requircments of the
Nuval Baso are paramount, and in the way I have
suggosted they can be secured. Tho maina will bo
big enough to carry down tho full supply during
the winter months when otherwiss thoy would be
half the time idlo. Our investigations show con-
clusively that there is nmplo supply available
within reasonable distance. 'Tho only other sourco
of supply that I ean sce is tho O’Shanassy scheme
—that is, tho Notting IIill reservoir— which would
mean 80 miles of mains and works in order to
convoy the water to the Naval Baso,

54. To Mr. Sampron —Tho Dandenong peoplo
will be supplied from tho 635,000,000 gallons to
which T havo reforred as the run-off from the arca
during last year, but their requirentonts will not
bo interfered with by this schemo, The riparian
rights for the peoplo on the Dandenong Creek
would be about 100,000 gallons per day, The
prosent population of Dandenong is 2,300 people,
I estimate that the population will f:o 6,000 in
1929, and porhaps 10,000 in fifty years. ‘The
Dandenong people take about 45 gallons per head
peor day, and that is provided for in the schemo.
I think that they have a first claim on the Mon-
bulk water. I have allowed for the present Dande-
nong consumption about 41,000,000 gallons por
annum, and I have allowed for 100,000 gallons for
the people along the creck, but I think that
the lattor will be provided for below our ofi-take.
The catchment bolow our off-take should supply
tho crock, and wo need only provide that for about
six months, At any rate, it would mean 20,000,000
gellens por annum for the riparian rights, or,
in other words, about 61,000,000 galions, for both
the Dandenong township and tho Dandenong
Crook riparian rights. I do not think that there
is any Statute giving the Dandenong peoplo a
prior "claim, but, as they have had their works
established for twonty yoars, we regard it as be-
yond question that they have a first call on the
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mum quantity, we must atip

consumption,” We liave to meet the interest on
tho money borrowed for the construction of works
of & maximum sizo, and if the Commonwealth re-
duce their requirements to 60,000,000 gallons, the
annual charges on the undertaking will not be
affected, because the size of the main cannot bo
reduced to mny extent. A reduction from a
7-inch to 6-inch main wonld not reduce tho cost
very much, and, therefore, the annual charge to
the Commonwealth could not ho very materially
reduced, ovon if the requirements were considorably
reduced; but as the worka are capable of supply-
ing about double what the Commonwenlth will
roquire, if they agreo to take n larger quantity a
reduction in fho charge could bo arranged very
simply. 1 do not know what the councils con-
cerned would say, but, 6o far a8 I can see, they
could very well afford to reduco the chargs if
larger quantities were consumed, but it must be
borne in mind that water trusts throughout Vie-
toria supply the Railway Department with largo
quantities of water within townships at varying
ratea up to ls,, wheroas wo proposs to supply
water 43 miles from the off-take at the rate of
Is. 64 per 1,000 gallons. The councils consider
the proposition a very 1 d I can-
not help thinking that it is—and tho best pro-
position availablo, Speaking with regard to the
q ity of water lable, the N supply
has 6.27 people per acro of catchment, whereas wo
propose to supply 2.86 people per acre of catch-
ment.  Thus we liave, proportionately, doublo
tho aroa from which to supply our customers, and
the rainfall is very similar.” For instanco, the
O'Shanassy entchment area of 37,000 ncres gives
o discharge of about 13,000,000 gallons per day,
oqual to about 220,000 gallons per square mile per
day, whoreas a squaro mile on the Monzies' Creck
cateliment area is now giving 359,000 gallons ;er
day  Theso figures give an idea as to the dis-
charge from the Menzies Creek catchment area,
even at the end of a very dry period, as compared
with the discharge from the best stream within
tho Melbourne and Metropolitan Board of Works
catcliment arca, which has to supply 6.27 people
per acro, as compared with less than three peoplo
in our case, These facts go to show that thero
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need bo no doubt us to the quantity of water avail-
nblo. It may bo sald that the wholo sres should
be purchased right out to pressrvo tho quality of
tho water. Though wo proposo to purchaso the
wholo of the Monbulk ares, wo hiave made no satl
mato aa to what the purchase of tho Monzies
Catchmeont area will cost, but it will probably tako
another £8,000 or £10,000. The quustion is
whether this will Lo necesaary. 1 do not know
that it i absolutoly estential to buy out tho land-
holdera, I think’ that tho only cnse in Victoria
whero tho catchmont fs nbwluwl{ reserved from
occupation is that of the Melbourne supply.
Noorly all tho 1owns of Victoria have settlements
within their catchment areas. Reserving all tho
catchment areas from occupation would very ma-
terially affect the welfaro of the State, and J do
not know that it is essential in our cage. Analyses
show thot the Dandenong pc{rplo have as good
water an comey from the Yan Yean; it is of first-
class quality; however, if purchuso is nocossary in
order to aupply the Nnvnr Dase from a reserved
catchment area, it can bo done. Tt is quite pos.
siblo without this to sond water during the winter
months, thus giving six months’ storage, but it
we to-purchuse laud wo can increaso the storagn
within the reservo f wo do not ro-purcheso
about £8,000 will bo saved, though in some cascs
tho objection may be raised that the water will
boe contaminated.

56, %o Mr. Laird Smith~I think tho various
Health Acts and Water Acts provido that if any
nuisanco is created, or is likely to bo created, by
the crection of dwellings or piggories within a
given distanco from a creck, steps can bo takon
to provent it, and in theso circumstances I do not
think wator in any creck would bo contaminnted.
Mr. Murray and I are goiug to-morrow to make
another inspection of tho Cardinin storage sito,
‘hero are o fow mattors which Mr, Murray is now
clearing up with a view to preparing his report,
and when it is available, which should
at o very early date, the various councils in-
terested will meet.  If it should be favorablo they
aro determined to proceed aa fast as possible with
carrying out the schemo, I have mado inquiries
from tho varions manufacturers of material, and
if the schome is to Do carried out in ifs entirety
all the waterial used will be of Australion manu-
facturo,  Portions of tho main will bo of cast
iron, and anothor portion will probably bo of wood
pipe.  Tho manuafacturers undertake o deliver
materinl for the whole of the mains within six to
nine months, so that we can commence laying tho
mains as soon as the first batch of pipes comes to
hand  Tho whelo of the main to tho Naval Baso
can be laid within twelve months from tbo time
the work commoncos.

B7. To Mr, Gregory—Defore tho war com-
menced I was approached with regard to the sup-
ply of steol pipos made in Gormany, but I would
not recommond Gorman stuff. I quoted for, Glas-
gow pipes supplied by Stowart and Lloyds, becauso
they were much cheaper than cast-iron pipes for
soctions of the main, but since the outbreak of
the war tho rates for steel pipes have gone up 30
por cont., sud having gono into the motter npain,
I find that, in view of the fact that the produc-
tion of pig iron in Australin has come about, tho
manufacturers of cast-iron pipes can supply on a
basis which is on a level with the cost of steel

ipes.  Cast-iron_pipes aro moro roliohle, and
give a moro durable job all round.

58. To Senator Story—Wo are not in a position
in Victorin, or probably in Australia, to give a
dofinite opinion 3n rogard to wood pipoes.

89, To Mr, Gregory.—~A big contract for Broken
1T for wood pipes was lob two years sgo, but the
Broken Hill olimate, which s dry, and the matier
of railway freights would sffect any decision In &
watter of that kind, Whore wo are close to the
manufacturera I do nob think it is advissble to
uso material such as you might uso at a distance
rom tho manufacturers, Cast-ivon pipos hiave beon
takon up after boing fn use from twenty-five o
thirty years, sud havo boon found quite equsl to
now_pipes,

60, To Mr. Finlayson.—In my report I estl-
mated that east-fron pipes would cost £2,600 por
mile; wood pipes £1,700, and steol pipes £1,624,
but it is impossible to employ wood pipes through.
out on a main of this kind and sustain a prossure
of n 600-feet head, Stect pipes havo gono up abeut
30 per cent, sinco my ecstimato was made, while
cast-iron pipes aro a shade easier. Tho menufac.
turors havo told me that thoy can got ample sup-
plies of Australisn pig iron ot a reasonable cost,
Another fact to bo taken into considoration is
that in works such ns this stes) pipes and wood
pipes have to carry a depreciation fund of 2% per
cont. per snnum; that is to say, wo must make
provision Yo renow them in about twenty years,
whereas cast-iron pipea liavo been known to serve
up to 100 years—I have taken them up after
twonty-five or thirty yenrs, and rolaid them equal
to new pipes—and a deprecistion fund of § per
cont. only is required on them. The water
trusts havo been paying 43 per cont. to
embrace intorest and sinking fund, but as
that does not giva sullicient for the siuk-
ing fund tho Commission have added 4 por
cent. for cast-iron pipes, and 2} per cont, for stcol
pipes and wood pipes. In cousidering the uso of
cast-iron pipes as against steol pipes wo must boar
in mind tho annual charges to tho consumers to
maintain intercst on capital cost and depreciation
fund. Wo can afford to spend moro on cast-iron
pipes, and thus have less nnnual cost. I would
feal inclined to give steol pipes o littlo longer lifo
than twonty years, as they are now manufactured,
but the Stato Rivers and Water Supply Commis-
sion, who find the monoy for ihe trusts, fix tho
rates of depreeintion. I have sugpested that thero
should he two atyles of pipes usod, As tho pres.
suro of o 7-inch Pimiuuenm it will bo found
cheapor to uso stesl, beeauso, if we employed wood,
tho steel winding would bo almost in contact under
e heavy pressuse, and thoro would be practically
as much metal in tho wood pipe as in the stoel
[n'pu‘ Thus I profor stoel pipes to wood for the
higher prossures, but I profor cast-iron pipes to
all other pipes. T ostimated tho cost of the works
ab £135,674, but it may bo necessary to alter the
figure to shout £140,000, Howover, though the
capital cost would be increased, the annual charges
would bo loss. T proposo to cub out the steol pipos
which carry n depreciation of 2} per cont. and ro-

laco them with cast-iron pipes which carry only

per cont, I would increaso the capital cost by
£5,000 or £6,000, and decrenss the annual charge
by removing the lability to pay 2} per cont, de-
Emciation fund on a good deal of the capital cost.

have gons into the matter of the cost very fully,
Within the last few days I have roceived osti-
mates from tho manufacturors of wood pipe, and
they are practically the samo to-day ss they were
fitoon months ago. Cast-iron pipo manufacturers
toll mo that their quotes are a shade ocasier than
when I submitted my report. The 7-inch main
will go right into the Naval Base. No provision
is made for the reticulation of the Baso, Mr.
Fanstoue, the Naval Works Dircctor, told mo to
run the main right into the Naval Baso, and the
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Nnval authorities would do what olse was requived.
and put in a small tank. In my roport I provide
for sorvico basins, rollof basin, and storago Lesiu
for Naval resorvo at, a cost of llB.OOO‘ Tho storage
basin for the Naval Baso would hold 10,500.0i
gallons, but for an extra £3,000 it could bo made
to hold six mouths’ supply. Tlho amaunt of £8,000
rovided for tho purclinse of land doss not apply
land ru‘uired for stornge basinm, it applics to
tho ro-purchaso of 800 acres in thae catchment aves
on the east branch of the Monbulk Creok, At pre.
sent wo liave about 1,700 acres reserved, but re-
purchasing the land alionated wo would have the
wholo eatchment of 2,600 acres freo from occupa.
tion, However, T do not think that settloment
on tho catchment avea witl seriously interfere with
tho water, and perhaps it may not bo nccouar{ to
ro-purchaso all tho land, though within a short
distance of the rallway line, wlhero there may be
closo sott) ,» such, for instance, ns weok-ond
sottlement, it may bo necomsary to acquire about

0 acresr. I canuot give iv detail the supply
available from the two Monbulk crooks, the Forny
Creck, tho Menzies' Oreck, and tho Cardinin
Creok. My baoks will show the gaugings through.
out tho year, and T ean arrivo at the information
vméy casily and eupply it to the committeo later.

1. Ta Senator Lynch.—As to the number of
peoplo tho watorshed will supply, T montioned in
my report—

Under the preaont schemo it s propored to provide
for tho present population of 10,200 people, with a
rubsequent inereaso to 10,300 people in twonty years,
with & forther possiblo increase ta 37,000 ia” fifty
yenrs,

Then I went on to say Uhat in all probability the
Monbulk Creck might bo fully utilized in about
twenty years, That Augply ncludes the water
from the cast and weat branchies, which junction
at Belgrave, but, in addition, there aro the Ferny
and Menzies' Creeks, and the latter is giving n
bi ﬁor dischargo than tho east branch of the Mon-
bulk. Further, wo hnve tho Cardinin Creck which,
although at a Jower lovel, is capable of supplyin,

1 the of the requi The run-of

in tho Menzies” Creck is botter than that in the
Monbulk, Tho Cardinia Creck is practically dry
in the summer, ewing to the geological formation,
On the Monbulk Creck tho soil ia doep and of
good quality, and is clothed with all kinds of
vo%ohh'on, 80 that, thero is very little evaporation
nud ovory facility is givon for the water to remain
woll down, emerging in deop-seated eprings. In
tho Cardinia Creek country thereis arocky Ezu,om,
and the water runs siraight away during the
winter, so that thero is very little flow during the
summer. There are riparian rights on tho Mou-
butk Creck, but they conld be met by keop-
ing the main fairly woll down tho contro of tho
valloy, and connocting up with troughs by 3-inch
pipes, It would bo an economical method, especi-
ally loading to the saving of water during the
summer, as compared with sending 100,000 gal-
lons down the stream, The total catchment arca
for the Monbulk is 2,600 acres, which I said in my
report would bo used up in twonty years. In
addition tho arcas from the threo other crecks
would be—Ferny Creck, 950 acres; Cardinia
Creok, 1,350 neres, and Monzies® Creck, 650 acres,
Bub thess are not the only available sources that
have been considered in connoxion with tti::

of the rangs is not confined to the country estend.
g from Monbulk to Cardinia. Differont, creoks
run down to the coast from the hills which con.
tinus right along to the emst. There are fins

roams all tho way along and fino_catchment

aross. According to my roport tho whole of the
catchmont aren mentioned in the roport will be
drawn upon and used up in fifty years, but my
roport has now to bo modified in"view of the fact
thet the ectusl discherge of tho siveams as mea.
sured js greator than what I estimated, My re-
{:ort. was based on what I considered would pro-
ably be the lowest dischnr%? n tho driest yonr
proviously—that fs, 1908; but in view of the
actual ts of tho discl in 1914,
which was the year with the lowest rainfall known,
the available aupply must inereaso by 50 per cent.
on tho estimate mentioned in o raggrt. T thought
that the discharge would be 485,000,000 gatlons,
but tho actus] discharge last :ﬁ“r’ with & lower
rainfall, was 636,000,000 gallons, To provido
water for irrigation purposes would not 08
sible. In schomos such as this the authorities
oxerciss very closp control over the consumption;
it is based on nuepp!y for domeatio purposes only,
and wo could nof -u?ply water for srrigation pur-
poses from a main of the length proposed, Poople
could not irrigate with the water at the cost,
Mornington, with a branch main of 8 miles, would
pay a rato of 2s. in the £1, with an additional
chargs of s, 6d. per 1,000 gallons for water used
for domestic purposes in oxcess, so that Morn.
ington will bo paying the same for water moa-
sured as will be paid ab the Naval Baso st the
ond of a branch main of 17 miles, I do not think
that it will bo absolutely neccesary to clear tho
catchment area of all settlement, but the officers
of tho Commonwoalth wero of tho opinfon that,
in any case, provision ghould be made for tho re-
aumption of the whole of the ares, and the matter
could bo scttled later on. They wanted the esti-
mato of the cost of purchase to bo included, so
that they could sas whether it would be worth
while effecting the purchaso. In erriving st my
final estimato as to tho price at which tho water
can pplied ything hos been included;
but if the cost of re-purchase is deducted an annual
saving of about £340 will be efected.
Other countries do not romove all settle-
mont from catchment area. Where noces.
sary thoy 1Turify the water by treating it.
In meatly sl triea population’is { g to
such an extont that they utilize water from settled
catchment arcas and purify it by removing bacteria
or carth, er nn¥uﬁng objectionable. This is done
in the case of the London watoer supply. A sug-
gostion has beon mado to employ 6-inch pipes to
caery 93,000 gallous per day, and S-inch pipes to
carry 288,000 gallons, as against my 7-inch pi)
to carry 250,000 galions; but tho other suggestion
applica to the Notting Il achomo, whers you
start from an elovation of 320 feet, and have a
length of 30 miles over which to distribute the
water, which reduces tho head to » vory low
amount, and Sir Maurice Fitzmaurice, in discuss-
ing the schome with me, said that if the Naval
authorities utilized the water from the Mel-
bourne and Metropolitan DBoard of Works'
schemo they would probably have to pump
the water.  On the other hand, in our schemo we
start off at an olvation of 630 feet. Qutside the
area lled by the Naval authoritios at Wes-

scheme. They are the only sources mentionod,
causo the works to be provided would not carry
any moro water, but if further sources aro ro-

ternport the wator would probably be sold under
special ngreemen; to people requiring it.  Thero
bably bo & mi

quired it will be necessary to provide a dupli
set of mains, and wo would probably go along
the range to the next nearest source.” Tho limit

would 1 ly charge to cover the
cost of suporvision, perlisps £2 or £3 por annum,
and a certain amount 6f water would be allowed

D2
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ab. the rato of 2v, per 1,000 gallons as a sol-ofl
againsb that charge. 1 do not think thero would
any water rato oxcept, perlinps, at  town liko
Hastiigs, whora a small aren might bo rated.  The
prico of 1s Gd por 1,000 gallous would cover the
wholo cost of supplying water to tho Naval Dase,
62 7o Mr Sampson ~I have estimated thot
the present roquirement would bo 204,000,000 gal-
lons per annum Of this, ahout 42,000,000, gallons
would bo consumed at the Naval Baso, or, roughly,
about one-fifth of tho total consumption, Ilave also
estimated that of tho total annual revenue of
£9,864, tho proportion to bo paid by the Naval
authorities for n minimum consumption of 120,000
gellons per day would bo £3,285, or, roundly,
about one-third of tho total ravenuo, But wo
must take into consideration the. frct that wo have
to provido tho Naval Base with the maximum
quantity that may bo taken, As the Naval
suthorities say tlint they must have n mini.
mum supply per day, wo must make our works
capable “of” supplying it, whother it is used
ormot. Tt would appear that we are asked to
supply the Naval Baso with one-fifth of the run-off
fram the entchmont nrea, while wo obtain a third
of our rovenue from it, but we must first of all
consider the proportion absorhed by Dandenong,
which reduces the quantity to 143,000,000 gallons,
and Dandenong is not included in the schemo so
far s contributing towards its cost is congerned,
though it has first call,  Wo estimate that the
towns may require a certain quantity, but in prace
tico they will not uso that quantity, I allow a
conservative estimnto of aboub 60.000 gallons per
day for Mornington, ns against the 120,000 gal-
lons for the Naval Base, It is proposed to charge
Mornington £1,167. Wo lavo to show to the
State Rivers and Water Supply Commission our
estimates of revenuo well on tfm conservative side,
and our estimates of quantity to be consumed well
on the other side; but from the experience 1 have
gained in other places, I consider that the con-
sumption ot Morhington will bo much less than
60,000 gallons i’" dny throughout the year, while
the rovenue will bo véry much in oxcess of £1 050,
Ii Mornington wero taking 120,000 gallons a day,
on the basis of the charge for the Naval Base, 1t
would be guying £2,814 por annum at the end of
an 8-milo branch, whereas the Naval Base will be
payiug tho samo at the end of o 17-milo branelh,
and, in addition, will have a fairly largoe stornge,
At the measured rate the cost per 1,000 gallons to
tho il of Morninglon on a mini; quan-
tity would be nbout 1s. 2d. or 1s, 8d. The cost of
carrying the extra pipe to the Naval Base from
Prankston is about £20.000, The additional
amual charge on that wounld be made up in this
way: Allowing 2} per conb. depreciation o

1 I’

aro not g au unfair propor-
tion as compared with Frankston, becauss without
the Naval JBaso boinig in tho schemo the rato at
Fravkston would still romain 1s, 6d, It is not
casy to catimato what a rato of la. 6d. in the £1
means in a measured ?unnmy of water, Town
suppliea are very rarely modsured, excopt when
tho wator is used for othor than domestic pur-
poscs, and I do not kuow of any town in the Stato
golting its supply through a meter which wo could
casily chieck, but I should eay that the rato of
1s. bd. in tho £1 corresponda to a chargo of about
l1s. por 1,000 gallons, If the Naval authoritica
obtained water at Frankston at 1s. per 1,000 gal-

lons, and provided their own main to the Naval.

Baso, they would pay wmore for tho water than
they would do under tho scheme, A chargo of 1s.
per 1,000 gallons would include the cost of re-
ticulation in the centres of population; but when
the claim s made that this must bo considered as
a set-off against the construction and meintenance
of tho additional pipe frem Franketon to the Naval
Baso, wo must realize that in the princiral por-
tions of the towns supplied the main itself is the
reticulation.  However, I shall work out the
comparison and supply it to the Committeo, If
the Naval authorities get the waler nt 1s, at
Frankston and provide tho extonsion, they will
pay moro than 1s. 6d. at the other end. In other
words, the cost of convuyin;rr the water would he
moro than 6d. per 1,000 gallons,

63, To Mr, Gregory.—Tho voport from tho Stato
Rivers and Water Supply Commission should be
available within n_month. If the Staie Parlia-
ment. bring in a Loan Approprintion Bill imme-
diately-~and I natico that in yeply to n deputation
the Promier has stated that such a Bill will ho
brought in very early—there is 1o reason why the
monoy should not be provided and the work under-
taken in a very fow months, From that timo,
twelve months will lay the main to the Naval Base,
We would do the work in scctions, enst-iron or
wood pipes being Iaid simultancously. ‘The
materials would e supplied in from six to nine
months, and: twelve months would enabla us to
put the main right through, I do net think
I have montioned auything in my roport about
the timo that will bo oceupied in carrying out
tho schome, but I have gone into tho mattor
since, becauso at present the work will givo em-
ployment to many lundreds of men, and be-
cause wo meed it very wurgently for the
towns, Desides, if it is to go to the Naval Baso,
timo will bo n considevation, The analyses of
the water have made no mention of maguesia.
Where streams carry magnesin the couniry is
noted for it. The Western District carries o great

n
£13,000, which represents £300, and & per cent.
on the balance, which would be £1,000, and £200
for maint an g » We arrive at
tho sum of £1,600 por amnum.  If the Naval
authorities take their water at Frankston at a
chorge of 1s. per 1,000 gallons, the Trust would
probably bo better off, hecause they would gt
about £2,000 a year, while their annual charzo
on the wholo sehemo would bo reduced by £1,600
—this would ropresent £3,600; wherens under the
presont schemo 16 would gob £3.200 from tho Com.
monwealth, Tho additional cost of supplying tho
Naval Base, as compared with the cost of aupply-
ing tho other portions of tho area, is about 8d por
1.000 gallons.  Of course, we roticulatoe the other
areas. T have no doubt that Carrum, Chelsea,
Aspend and Frank can be supplied at the
rato of 1s. 6d. in the £1 without the Naval Base
requirements being considered, but the Naval

T go of and it is diflieult to get
good water thero.

04, To Mr, Laird Smith.—I do not anticipate
trouble from oclectrolysis through tho extension
of the cleciric railway system. The main will
not bo close to the railway anywhero, Several
scetiuns of pipes have had to be taken up in
Melbourno on this account, but as. the trams go
right over tho pipos tho current finds its way to
tho nearest motal,

65. To Mr, Fenton.~In the present circum-
stances the State Government and the State Par-
linwent should bo more inclined to push through
a Loan Appru{;zintion Bill. Itis a fact that where
schemes havo beon in existenco for some years it
has been possible to reduce charges. It wos said
that the Traralgon water supply could not be

rovided at the rate. of 1s. 6d. proposed
y me, but the rate is now reduced to

1a. 3d. With the incronso of population likely
to teko place in our uron, the ralo will
bo roduced. The works aro capablo of sup-.
plying double the population, If wa havo an 8
por cent. increase in population, wo should have
about that increase in rovonuo, which will give the
‘Lrust more money to work with, and make pos-
siblo a reduction of the rate all round. ~ Such re-
duction would also apply to the Naval Baso,

Thomas Murrl:ly, Engincer of the Victorian State
Rivers and Water Supply Commission, sworn
and examined,

66. To the Chawrman.—The subject of provid-
ing a water supply for Westernport Naval Baso
and the Mornington Poninsula g Uy is in the
investigation stage at tho presont time. 'Tho Com-
mission has had various reports prepared, Lub the
investigations are not completo I have no com-
plote roport in regard to tho supply from tho dis-
tricts which T visited with tho miembers of this
Committeo.  Until we got all tho facts from the
promoters of tho scheme I cannot say anything de-
finito about that proposal. I was specially com-
missioned by the Government in 1908 to’ report
on the imp of the Mell water sup-
ply. Ip Uly visited tho various catel and
waterworks about Melbourne in company with the
Engincer-in-Charge, Mr. E. G. Ritchis, and T
;I)rnpgred a roporb, and gave evidence boefore nn

uquiry Board, which subsequently reporied on u
schome of improvoments, The schomo which has
been put forward to supply the peoplo at Wostern.
port 13, T understand, based on the idea that the

Metropolitan Board shall charge 1s. per 1,000

gallons for the water supplied. T should say that

thero is a possibility of gelting a water supply at
less cost_from other sources to the reservoir at

Notting Hill. \What X moan iy that water could

he brought to that point at possibly less cost than

1s, por 1,000 gallons, Of course, thero would
then.bo_ tho additional expenso of conveying it
to tho Naval Base. I think it hetter not to oxpress

1 definite opinion as to which is the better scheme

until further reports are available, Tho Stato

Rivers and Water Supply Commission s not yot

received all tho facts from the Mornington Pernin-

sula Conferonce, and I should say that from the
timo wo do get tho facts it will Toke me nbout
two months to ])repnro my roport. As to the pro-
posal to givo the shiro councils the right to con-
striet o soparate scheme to supply the Western-
port district, including the Naval Baso, assuming
that all the facts aro obtained, that the investiga-
tions are completed, and that that proves to be
the source from which a suflicient aupply of good
water could be obtained 2t tho lowest cost, and
with the least annusl charges, and assuming also
that the schomo is within the means of the resi-

dents, and they are prepared to undertako it, I

beliove that that schemo might bo recommended

for the approval of the Commission and the

Governor in Council. If the Monbulk proposal

complies with thosa conditions, then it is the best

scheme. So far as I know, the only two schemes
under ideration are the Monbulk-Menzies'

Crrecks supply, and tho oxtonsion of the Matropoli-

tan Board's scheme. In connexion with all sug-

gested local schemes there is a great diffienlty in
regard to the quality of the water. Certainly, if
it had not been for the poor quality of the water,

I would have made strenuous cfforts to obtain i

the vicinity an adoquate supply of water for the

Naval Base and other towns, Tho nesrer the

source of supply is to the consumer the better the

scheme, but owing to the difficulty of getting suit..
able water wo had to practically abandon the local
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sources altogothior. At the same time, the Mon.
bulk schemo involves a long earringo of water for
a schomo the sizo of that prolpmed for tho Morn.
inglon peninsuln. ANl the local supplies near Wost-
ornport are brackish, I believe.  Tho State Rivora
and Water Supply Commission had analyses made
of samples taken in tho district, and I shall on-
deavour to have that information and all perticu-
lars in the posscssion of the Commission in regard
to annlyses of water in_that district mado avail-
able to the Commitico It will bo nocessary to look
outsido tho Naval Base aron for water suitablo for

oilers,

67 To Mr. Fenton ~Realizing the urgoncy of
roviding & water supply for the people &t
qus(cruport, T ahall personally give the matter all
possible oxpedition, 5

G8. To Mr. Sumpsun. - There is a certain
amount of spring flow in the Mornington Ponin-
stla, and t}mb water comes from underground
sonrces. I shall ask the Commission to send all the
analyst's reports to the Committeo,

69. To Senator Lynch.—=1 have not made ca)
culntions in regard to tho possibility of getting
water to Notting TIill from other sources at n
cheaper rato than that at which it is proposed
that the Motropulitan Board should supply water,
but tho indications point to that conclusion. Tho
Stato Rivers and Water Supply Commission has
not yot como to any decision in regard to the pro-
jeet for supplying tho shire councils from the
Dandenong Ranges,

70. To Mr. Sumprop.—Thero is power vested
in the Government to rosume a certain area of
Iand on Lioth sides of a stream or creck in & catch-
ment, If a waterworks trust were formed tho Go-
vernment would have power to include by Order
in Couneil a strip of lund within the boundarica
of the trust, and when that inclusion was gazetted
thero would bo power under section 282" of the
Water Act of 1905 to deal with tho resumption
of the land. I think thero is power to resume
whatever Iaud is neeessary in the interests of a
scheme,

71, To Mr. Fenton.—With regard to sottle-
ment in a catehment aren, X think that somo pro-
perties near reservoirs should bo bought outright:
other properties that are away from resorvoirs and
crecks should be allowed to romain in private
hands, subject to Government control of the Iand-
owner in ordor to provent pollution of the sup-
ply. Thero is power under the Victorian statutes
to deal with tho q]uestinn of polluting water sup-
plies; generally tho action lies with the muni-
cipal councils and the health authorities.

72. To Mr. Pinlayson,—I think that a strip of
Iand along tho ereeks in the reservoir ares and
adjoining frontager should be resumed. As to
whethor the catchment ares so resumed should
be kopt ontirely idle and unoccupied, that de-
ponds on circumstances, There was an instance
tho other day whero valuable cocksfoot grasa was
growing in a catchment area, and wo gava por.
mission for the cutting of that grass, In a cass
liko that the catchment area could be used, but T
would not allow indiscriminate grazing. I would
koep the stock off the water frontages; otherwiso
the land could be used, but not for cultivation,
The extent to which tho wator from a catchment
area used for grazing or cultivation should bo
subjected to some process of filtration or purifiea-
tion depends on the character of tho catehment.
Menzies’ Creek has n partieularly favorable eatch-
ment, Tt hias a deop porous red seil, in which all
the flow except in floods is underground, and if
tho strenms themsolves were protected agains'
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the ity of a_schome is the provision of suffl.

ollution that would bo sufflel p il
Thore, howover, thero is a bard-running cateh-
ment thero is lfkel,v to bo pollution duo to tho
drainngo off the road, and means would havo to bo
takon to settlo tho water and purify it, I should
sy that with a reservoir having a storago capacity
of 10,000,000 gallons to supply tho Naval Baso in
the Westornport district, there would bo about
cighty days' sedimontation. and in a resorvoir of
20,000, gallons, 160 days' sedimentation.
Judging from the quality of the water in the
catchment I should think that cither 10,000,000
atlons or 20,000,000 roprosented liberal provision
or sedimontation, and thas you would geb prac.
ucnlliy &nro water. Such a reservoir would bo
uw!nl + both as a storagoe basin and as a sedimen-
tation tank, It ia woll to have & rererve of water
at thoe end of a long line of main.

.18 Ta Mr Sampson,—I do not know of any
investigation having been mndo of the quality of
water running from tho head of tho basin from
Koo-wee-rup and Berwick. I am not intimately
acquainted with tho wholo of that country, but
the water in such catchment is mostly good. A
largo portion of the country is granite, and
granito always gives good water, Any schemo to
utilize tho water from the Koo-weernp drain
would involve tho expense of pumping, I saw n
good flow of water thoro nbout n menth ngo,
although that wns nt a period when tho flow
would bo at its minimum, I have never known
the streams thero to coaso running.

74, To Senator Lynch.—L have mado no caleu-
lations as to what population theso watersheds
would supply. Wo can arrivo at a rough ap-
)}raxnmnhon on the basia of tho Melbourne figures,

hio Melbourne water supply has catchments vory
similar to the catchments at Monbulk and Menzies'
Crecks as regards tho run-off of water. Approxi-
matoly Molt H have a drainago area
of about 170 square miles, and the water impounded
thero supplies about 600,000 people. That ropro-
sonts 1 square milo of catchment to overy 3,600
peoplo. It must bo remombered, howover, that
tho Melbourno wator supply is not wholly depen-
dent on the waler from tho catchment; it has a
considerable storage in addition., The Yan Yean
reservoir holda 6,500,000,000 gallons, of which
only 6,800,000,000 gallons ars cffective. Thon thers
are various minor resorvoirs impounding about
200,000,000 gallons extra. This works out at
about 6,000,000,000 of effective wator supply dis-
tributed over a population of 600,000, or about
10,000 gallons of storage per head of population.
There are two important questions involved in
any wator schomn, namely, tho sufficiency of
catchment and the sufficiency of storage. In
Lis proposal to cost £135,600, Mr. Samboll
has not given any estimate for the diver-
sion of Monzies® Creck, but, including that
creok, thoro is in the Monbulk catchmont about
6} aquare miles; that comprises the Ferny Creck,
the two branches of the Monbulk Creck, and the
Menzios' Creok. Therofore, with a storage capa-
city on tho eamo basis as that of Melbourne at
the present time you would have in conmexion
with tho Monbulk scheme a supply for about
22,000 poople. Melbourne, howover, has not ox-
hausted its catchment. The Metropolitan Board
has jn contemplation the building of a reservoir
on tho Maroondah watershed, and the chanees aro
that, with this oxtra reservoir, thero will bo o
supply available for 5 considerably greater num-
tor of people. At poriods during tho winter thers
is a considerablo run-off or wasto from Melbournoe’s
170 squaro milos of catchment area, The key to

clont. :tonz«. More than 23, people could
ba supplied by the Monbulk schemo, but that
would javolvo the question of money, and of the
Emvhion of adoquate storsge. ‘The Metropolitan
oard cannot be said to have impounded ‘all the
wator availablo fn their catchmont srea, There
is & likelihood of gotting more water by construct~
ing additional reservoirs, On the basis of the
Molbourno figures, the Monbulk watershed of
2,600 ncres, without Forny and Menzies' Grooks,
would havoe very little moro than enoungh
water for 14,000 people. The Molbourno
supply has no starage in tho Watt's Rivor valley,
or along tho Gracoburn River, nor {s there any
storago on tho O'Shanassy., A vast quantity of
unrogulated water thus runs away to tho sea in
810 winter time, Roughly l:poaking, two-thirds of
10 Mol 4ot Vieally no

s T
ago provision, Mr. Bamboll states that tho total
area of tho Mornington Peninsula watershed is
5,350 acres, and with tho samo proportion of stor-
nge ns Melbourns has at tho present timo, the
four stroams in that catchment would supply only
about 30,000 poople. I havo pointed out, how-
over, that the Dfolbourne catchment could be
hetter utilized by tho provision of more storage,
and that the limit to the usefulness of tho Mon-
bulk and other catchments will bo dotermined by
tho roservoir accommedation, In rogard to the

roposed schamo for tho Mornington poninsula it
is for tho Federal Government to como to an
agreoment with tho State Government as to what

rico the former will pay for the supply for the

aval Base. Personally, I desiro to see sn ar-
rangoment arrived at which will bo fair to all
partios, to tho Stato Government, tho shire coun-
cils, and the Fodoral Govornment aliko, It will
bo nocessary to know also tho quantitios of water
to bo supplied to tho various contributing parties,
and also the amount of tho annual charges, and
to then apportion the annual cost., An under-
standing botween the State Governmont and the
Foderal Governmont is a neceasary proliminary
to any schemo, The Stato Government will re-
quire to bo assured that sufliciont monoy han beon
provided in any proposal put boforo them, so that
tho achemo may bo carried out within tho esti-
mate. When the cost is ascortainod tho Fedoral
Government will bo in & position to know fairly
accuratoly what contribution thoy will be ex-
pected to pay. My roport to the Commission will
doal with all'phasca of the schomo, the ongineoring
r_roblems, the capital and annua) charges, and the
ikely revonue, In tho event of tho Federal Go-
vernment deciding not to participate in this schemo,
it will bo necessary for the Mornington Poninsula
Conference to go in for a reduced schome. Por-
sonally, T think thero should be ono schomo to
supply tho State and Fodersl Governments and
the municipalitios, Instead of the Federal Go-
vernment coming in ea a partner and sharing with
the other authorities tho cost of construction and
management, I think it would be bettor for a
trust to carry out and manago tho scheme, but
it would bo necessary to havo an understanding
hoforehand as to tho charge to bo paid by the
Federal Government, Tho Stato Government
would r«]uuo to havo that matter sottled. Con-
sidoring the magnitude of the project and the large
oxpenditure involved—estimated by Mr, Sambell
at £135,000—it should be understood that the
Federal Govornment would make & certain contri.
bution for which it would be ontitled to a certain
quantity of water. I sce no objection to the
Federal authority being represented on the trust.
I think thero would be o cortain moral
obligation on tho Fedoral Govornment, as
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ono of tho biggest customers, to contributo
» cortain sum overy year. Tho local authoritics
would bo always pogging awsy to sco that tho
Yederal Government paid thelr share, At Eoy-
mour rallway sation the Rallway Department
urchases water from tho Seymour Waterworks

‘rust, and pays that body from £1,300 to £1,600
por annum, but the Department has no ropresen-
tation on the trust. Tho Slato Government has
a cortain control, but it s difficult to vary the
aymonta orico tho amount has been fixed, becauso
{hero aro cortain annual charges, such as the in.
terest hill, which cannot bo reduced unless by a
deprecintion fund, a sinking fund, or somo ofher
menns of writing tho cost down.

75, Ta the Chawrman~In my report I shall
endeavour to estimate liow, under certain condi-
tions, certain municipalitics and other consumers
will be supplied with a_certain quantity of wator
at a certain price, and I shall nlso show what, in
my opinfon, will bo a fair Emporhon of the cost
for oach body to pay. The Stato Government wi
require to kuow as exactly ns posible what the
cost; of the schame is to be, so that there may be
no oxtras introduced after the original estimato
has beon agroed to. As 6oon as wo aro in posscs-
sion of that information, we shall be ablo to esti-
mato what tho various charges will bo.

76. To Senator Lynch.—Tho porticipation of
tho Federal Governmont as a partner in tho scheme
instoad of morely as & customer would dopoud on
the oxtent of ropresentstion that tho Federal
authority would require, .

71, To Mr, Sampson,—y function is to report
on the schemo put forward by tho shire councils
to the Stato Rivers and Water Supply Commis-
sion. Thereupon tho Commission will inguiro
into tho matter, and if tho roport is concurred in
by it a copy will be sent to the Home Aflairs
Department, sad another copy to the eecrelurﬁ of
tho Mornington Peninsul fi If thoro
then remain any poinis in dispule between the
various parties tho most oxpeditious method of
sottlemont will bo the calling of & conference of
ropresentatives of cach. My roport to the Com-
mission will bo in tho natire of o criticlsm or
approval of Mr, Sambell’s schome or the recom-
mendation of somo other schomo, If I thought
his echomo unsuitablo I should go to a certain
length with proliminary investigations to show
that a less cosay or more efficient schiemo might be
dortak and the Commission would then ro-
quiro that proposal to bo investi ated. I have
o free ]mnrr to make any suggestions that may
facilitato a setilement.

78, To the Chairman,—The date of my report
being availablo will doggnd on tho receipt of cor-
tain information from Mr. S8ambell. ~If ho lots us
havo the further information for which we have
asked in, say, a couplo of weoks, I should pro-
bably tako two months from that date to proparo
my report. I estimate that ofter the money is
made availablo by Parli r whatevor schieme
is adopted, it wif'l take about two years to get the
water to Weatornport.

79. To Senator Lynch.—After the schemo hns
been ngreed to by the Federal Government and
by tho ington Peninaula Conf , tho next
stop will bo for tho Stato Government to make
provision in the Loan Eatimates for the yoar.
Following upon that, the Mornington Waterworks
Trust will bo constituted by order of tho Governor
in Council, and then tho works can bo pro.cccded
with, I chould say that tho final stage in the
adoption of tho schome is the provision of the
roney by Parliament. Of course, tho State Cabi-
net would require to bo satisfied with the project

befors they would consont to make the necesssry
provision in the Loan Bill. If the State Rivora and
Water Supply Commission recommends to Cabinet
a satisfactory schemo, and tho nocessary funds for
carrying it out avo availablo, such a recommon-
dation If'a not. as a rulo, rojected by the Govern-
mont. Ono schemo was turned down for the time
being, beeause the State Governmnent was short
of funds, but such n thing has not happened for
gomo years, 5

80."To Ms Fenton —~Tho oxpoditing of work of
this charncter would depend on parlinmontary ar-
proval. Tn the ordinary courso tho Loan Bl
comes bofore tho State Parliament in November
or Docomber,

81. To Mr. Finlayson.—I would not care to say
off hand which would bo tho bost piping to use,
or the cost per mile of any particular class of pip-
ing. Somo pipes may bo used in ono_ situation
and not in another = Speaking genorally, wood
pipes of Iarge dismeter are very suitablo where
they are under pressiro of water all the timo, and
under n low head, but the competition of cast-
iron and wrought-iron pipes would oporato in con-
nexion with smaller pipes, 'Thoe timo fo decido as
to the use of thick wrought-iron pipes, cast-iron

ipes. or wooden pipes, is when tho tondors have

n receivod. As a rule, I would use the cast-
iron_pipes whore thero is a lieavy pressure, T
would not use wooden pipes for & greator hoad
than 350 feot,

(Taken at Melbourne.)
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82, T'o the Chairman.—DBoring in tho Western-
port district generally has been done ur.ldcr my
supervision, but not in tho immedinte neighbour-
hood of the Naval Base. A private bore, howover,
was put down near Bittern about 1812, and at L
depth of abont 650 feet passed through basaltic
vock nnd a littlo gravel and elay, and tapped 2
Timited supply of very brackish water. Below
that depth the bore passed into slates and sand-
stones, and it is unlikely that any potablo water
will be found in such rocke there. At Flinders T
supervieed the “sinking of a hare 1,300 fget_ in
Desaltic vock and elny, and obtained a vory limited
supply of brackish water At Main Creek, closo to
tho rond, a hiore was sunk to a depthof o little over
800 feet, and was still in hard baspltic rock; no
water worth speaking of was obtained. At Sor
vento, under my supervision, another bore was
sunk to 1,700 feet, and the whole depth was in
tortiary «lays, sands, and mud There was a fair
supply of water in the burc»holc., l)!lt it was
slig{;(ly brackish and not artesian; it did not risa
to the surface. When the boring wes finished, the
water was stationary at from 40 to 60 feet from
the surface, The chance of getting n_quantity of
water anywhere on the western const inside West-
ornport Bay is remote. On tho Dromana side of
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tho Peninsula, howover, thoro aro fairly good su
plies of fresh to brackish water, and towards
Carrum {t is possible to get on unimited supply
in ground of tertinry formation, One men down
thero is going into tho quostion of irrigating a
Inrge aren from u bore, and I have told him that
nothing less than a bora of 10-inch diamator will
suit, but that with such a boro ho will, with tho
aid of a big pump, get n vory large volumo of
wator. Tho Carrum water is quito potable, and
good enough for jrrigation. Tho bulk of tho water
that comes from Carrum Swamp is off the granite
aren, and water from a granito watershed is nearly
nlways fresh. Tho salts detrimental to drinking
water do not exst in the granite to tlio same ox-
tent a in many other rocks. In tho tertiary area,
marked yollow on tho map, there is fairly’ good
water at from 10 to 15 feeb from the surface, but
that aren is a long way from tho Naval Baso. Al
Lang LB.I:P, about 1§ miles from the township, T
suporvised a bore somo yenrs sgo, and at about
700 fect obtained a flow of 64,000 gallous per day;
that was a pure artesian flow of good quality, The
shire couneil wrota iuto the Department urging
that tho casiug should bo loft in tho bore-hole. An
offer wos made to allow the council to lhave the
casing for the benefit of tho travelling public for
about £00; but the council would not pay that
amount. We, thevefore, drew tho easing, and the
hiole beeamo choked, nnd thus was lost a magnifi-
cent supply of wator for the district, n supply
which would have been of special valuo laving
vegard to tho fact that thero is a large butter
factory thore. Tho bores, T havo mentioned, com-
yriso tho wholo of tho Government boring in that
district,

83, To Mr. Gregory,—Tho Lang Lang artesian
supply does not extend to Sale; there is an inter-
ruption in the basin. We know approximately
whero we can geb nrtesian waters, but thore hins
been no survey sufficiently comprehensive to on-
nblo us to spenk definitely. It is quite possible
that nearor to the Naval Bass than Long Lang

ou may geb artesian water, but thas could only
bo sottled by actusl boring. Tho Lang Lang water
is particularly good for human consumption, but
Lang Lang and Carrum are somewhat dis-

tant from the Naval Base.

84 To the Chairman.—The consumption of
120,000 gallons_per_day, the minimum which
you require for the Naval Base, is equivalont to
a flow of 5,000 gallons por hour. By pumping,
that rgunntlty could bo obtained at Carrum; but,
in order to convoy it to the Base, it would be
necossary to raiss it over o ridge about 200 feet
high  The water would require to be pumped up
to the top of the ridge, and then slowed to run
by gravitation, That would be a costly scheme.
Tho actual raising of the water from the boro
would not be costly, because tho water being so
near the surface, large quantities could be
pumped with low power.

85, Ta Senator Lynch.—~You could have a re-
servoir at the Base in which to storo water, but
otherwise thero conld bo no advantago from stor.
ago in connexion with the bore. I know the

ornington Peninsula fairly well, and I have al.
ways been of tho opinion that to insuro a large
water supply an artificial resorvoir would be re-
quired somewhere. Carrum and Lang Lang are
the anly two places, so far 18 I know, where you
could rely on getting & big quantity of water from
underground.,

86. 7o the Chairman.—I cannot give you
much definite information as io whore you may
get an underground supply of water for the Naval

Base; I can give only negative evidence, I can
toll tho Committeo that & good supply of water
cannob bo obtained on tho castern portion of the
Peninsula, Through that castorn "portion there
lias beon an onormous fault; tho ground has sub.
sided more than 1,300 feet, as wo proved by the
{act that, aftor boring to that dopth, wo wore
still in basaltio matorial that had filled up a great
trough, Thero is a remoto pouibilit{ that if you
bored through that stratum of basaltis rock and
clay you would get wator, but how far it would bo
necessary to go to ponotrate that siratum I can.
net say,” If it werg decided to bottom that trough
with & view to finding an arteslan supply it would
bo a simplo work to clean out the 1,300 feot bore
holo, and continue the sinking from that depth.
Tho bore was Iyut dowst near the hoach nob far
from tho old Flindors Cable Offico.

87, To Senator Lynch.—Tho deopost bore in the
district is that at Sorronte, and the water therve
is slightly brackish, although stock could drink

1

88, To Mr. Fenton.—Thore are & number of
placos in tho districh whoro, by sinking wolls, &
small local supply mny bo obtained, That is duo
1o a dopression in the original surface havin
formed  wator lodgment, and the recent strata in
such depression having becomo watorlogged. I
havo somo knowledgo of the Bunyip River, and I
have seen the flow reduced to n very small stream
in summer. The Koo-wee-rup waters probably
form portion of an artesian aupply, probably the
same as that I tapped at Long Lang, because the
country is similar all the way through. We
passod through nearly 700 feet of basaltic rock
befar wa reached amy large quantity of water ot
Lang Lang.

89. To Ar. Gregory.~Tho water at Lang Laug
was a truo artesian supply. It rose well above
the surface, and gave & mognificent flow, bub, of
courso, immediatoly wo pulled tho casing the hole
hecamo blocked with sand, and the flow ceased.
‘Tho Departinent is nlways requiring casing, and at
that time we could notb afford to leave 700 feed
of casing in the lole, althoueh wo did offer it to
the shire council for abont £00, Tho boring at
that spot cost about 10s, to 12s, por foot, I think,
1t might be done at & cheapor rato now with the
more up-to-daio plant wo possess, A 5-inch bore
was used in sinking that hole.

90. To Senator Lynch.—T am inclined to think
that the flow at Lang Lang could be maintained
for yoars to como. It is tho goneral oxporienco
that the original flow is fairly well maintained
until the holo becomes choked. At Werribes we
havo put down soveral artesian bores, and the only
renson for any ono of them ceasing to flow was
the choking of tho lole. Of course, when the
supply is first m‘éped the flow is stronger then st
a later stago. Even in Queensland the supply
from the artesian bores is greatly diminishing.
That may be due to tho fact that so many bore
Itales wero loft unnlugged when they were aban-
doned Tn the United States they have intro-
duced very strict logislation on this subject in con-
nexion with the oil fields. If a bore is sunk which
proves o duffer it must bo absolutely secured
against the leakago of gases, because it is a re-
cognised fact that it is the pressuro of the gasce
which drives the oil out of the producing wells.

f course, gos pressuro doos not usvally apply to
artesian wator, but by leaving open abandoned
bores 50 that the wator gradually drains away, the
artesian pressure is relioved, and there is in con-
{i’cquanco a diminished flow from the working

ores,
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91, Ta Senator Lynch —A water supply from
artesian_sources has tho drawback that no stor
nge can bo providod unless it Lo botweon the sourco
o luppl{’ and the distribution  Assuming tho
Carrum bora to be equal (o supplying the re-
quired 120,000 gallons por day, the pumps would
neod to bo worked throughout .the twenty-four
hours in ordor to produce that supply. Of course,
you might be alle to Increass the supply by pro-
viding additional bores, I bolieve that the Car-
rum area would bo equal to tho strain of quite n
largo number of bore holes, and the justallation
af fairly lnrlgu g\lmp& ‘There is such an enormous
storage in tho Carrum basin that you could go on
pumping ahnost indefinitely without making much
differenco, It is truo that that is a ' pocket,”
but it is & very large one. In the Loddon Valley
district four mines were pumping 19,000,000 gal-
tons por day for olfhucn months, at the end of
which period they liad only commenced to make
w slight reduction in the flow. Ewven in u new
district  like Ararat, where something like
2,600,000 gallons por day is being pumped from
ouo nune, thoy wero only recently able to reduce
the prossure sufficiently o allow them to get inte
the waeh and. examino it in s limited way. The
supply in the Carrum basin is probably groater
than in the Loddon Valley, .

92, To Mr. Gregory.—As to the possibility of
the Carrum water becoming odorous when stored
in o large reservoir, thore is a large amount of
humus in the soil, and it is quite likely that there
aro organie acids in the water, but that is a ques-
tion for chemical analysis. There would be a risk
of the growth of algm, and even with water which
Iias como from 400 feet below tho surfaco through
clean drift, o fino green growith commences after
it has beon running a fow weeks. There may be »
risk of ination from the drai at Car-
rum, bocause there is a good deal of settlement
thoro,

93, To Senator Lynch.—Tho suitability of the
Cartum water for ships’ hoilors is o question to be
dotormined by analysis. If the water is rich in
organic acids it will commence to corrode the
plates. Bo far a8 I know, no analysis of the wator
in the Carrum basin has been made. No analysis
has been made in the laboratory of the Mines De-
partment. I 'think it would bo a good idea to geb
at lenst & dozen samples of water from different
localities. within the Carrum srea and have them
tosted, Thero aro plenty of wells and bores in
thoe district. Now that the bore at Lang Lang
is closed up thoro is no means of obtaining n
samplo_of that water unless the holo is cloaned
aut, That would involve a cost of £40 or £50
for transport charges to got a drill to and from
tho bore; the cleaning of the hole should not
cost moro than 3s, or 4s. per foot. If casing were
to be put in 700 fect would be required at a cost
of 4s, 6d. per foot,

04, To the Chairman.—The Lang Lang water
war cold and clear and showed no sediment. We
did not have any analysis of it made.

95, To Senator Lynch..~There is no }mpeﬂ?f

cause thove {s in the water no sulphusotted hydro-
gon, or sny other acids which attack steel or
iron. Thd cost of 10s, to 128, per foot ropresentod
tho completo cost of the boring, with the oxcoption
of the transport charges, In making any
of tho Lang Lung arca tho casiest method would
bo to cloan out tlio old bore holo; otherwise there
would bo a lot of boring through bLasalt to be
dono. I am almost certain that tho Mines De.
Enmnonb has no vecord of any analysis of the
ang Lang water. From my recollection the
wator was so good that analysis was not thought
of. No water is running from that bore now,
hecausa the hole fs choked, I should say that
for about £100 the boro conld bo cleaned out and
tested, Thon there would bo the additional cost
of cnsing,

98, Lo JMr. Gregory.—After boring through
tho basalt the drill entered drift conntry.

99, To Senator Lynch.—Sale is tha only town
in Victoria that is supplied with water from an
artesinn souren,  When that boro was first opened
the quantity of drift that came from it was so

reat that thoe hole had to be shut down. I put

own n T-inch bore, and in tho first twenty-four
hours of tho flow 600 dray loads of sandy soil
cams out of the hole. In'n very few hours the
sand was 3 feet deop around the hole. It was
subsequontly carted away and used by the shiro
council for streot works, The water from that
boro was used only for street flushing, and for
filling an artificial fnko which had beon mado out
of an old swamp closo to the town. Tho water
was not used for domestic purposes,

100, Ta the Chairman.—TIn considering the pos-
sibility of supplying the Naval Baso from arte-
sinu sourcos, I think the first thing to be ascer-
tained is the probablo cost of taking the water
from the bore holo to the Baso in the ovent of
thero heing a sufficient supply. Tt might be
found that the cost of carrving the water would
be preater than that of building a big veservoir
in ane of the adjacent catchments, I remember
that when the small Talbot water supply was in-
stalled, it cost o little over £400 per mile to
carry 1t to the point of distribution.

101. To Mr, Gregory.—The Carrum people may
have asked to bo connected with the proposed
scheme for supplying thoe district with water but
there is plenty of sub-artesian water in that loeal-
ity, and if I had a block at Carrum I would have
within n weok onough water to irrigato it.
Another test that might bo carried out in the
district js tho continuation of the 1,300 feot born
at Flinders in order to ascertain what is in the
big trough which I described oarlier,

102. To the Chairman.—If tho bore at Lang
Tang wore successful & greater supply than what
is required for the Naval Baso could bo obtained.
Dbut it must bo remembored that the water would
hava to be carried about 30 miles, I will let the
Committee hnve any analyses of Lang Lang water
that thers may be in tho Mines Department,

Walter John Carre Riddell, Chairman of the
ALoll and A s

tropolitan Board of Works,

getting an incressed pressuro by decpening
bore because we reached bedrock.

96. To the Chairman.—T feel confident that at
Lang Lang a supply of a_quarter of a million
gallons per dny could be obtained with » larger
bore. T do not know what the evaporation is in
the distriet, but T think that in o veserveir it
would be at least 4 fect per annum.

97, To Senator Lynch—It was a B-inch bore
that produced the 54,000 gallons per day at
Lang, Lang, The cosing for that bors should
Inst saven or eight years, possibly ten years, be-

sworn and oxamined,

103. Tao the Chairman—My Board has under-
takon to supply wator to the Commanwealth
authoritics at the Naval Baso on condition that
the Commonwenlth lay & pipe line from the Not-
ting Hill reservoir, which is situated about 13
miles to tho east of Qakleigh. I have no infor-
mation as to costa. T wonld rather that you called
tho engineer of water supply upon that point, T
Tiave no doubt as to our Leing able to supply the
Naval Base with a continuous water supply. Tho
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encroncbment upon tho metropolitan supply would
not bo too great, There may bo Jogal difiicultios
in the way of tho Commonwealth and the Matro.
politan Board coming to some arrangement, but
wo considered that in offering to supply tho De.
fenco Dopartment wo wero justificd in risking any
littlo doubt upon that ]nolnl. The Board has
approved of supplying the Naval Base, I am
awara that somo of the shires on the Peninsulx are
desirous of obtaining a supply, but the Board has
not considered any schemo yot. For water do-
livered at Notting IIill tho chargoe to the Naval
nauthorities would bo 1a, per 1,000 gallons, The
Bonrd is not permitied to supply water outsido the
motropolis at a prico lower than is charged in.
aide the metropolts. Tho Board would not under.
teke any roticulation for the Naval nuthoritics,
nor would it ercet a_service resorvoir in the
vielnity of tho Base. Tt would certainly bo neces.
enry to havo n reservoir in tho neighbourhood of
tho Navnl Base in order to provido for abnormal
domnnds, T do not think that it would bo neces-
sary to have a speeial Act of Parlinment passed to
enable the Board to enter into an arrangemont
with the Commonwealth. The Board is prepared

tho caso of Werriboe, tho Board has  main to the
farm, and tho local authorities take tho wator

rom It,

106, To Mr, Finlayson.—The Water Supply
Committee of the Metropolitan Board js now con-
sidering the question of supplying Mordialloo,
Carrum, Frankston, and Mornington, but the
mattor hus not come before tho Board, Tho feel-
ing is that to supply theso districts would bo
n great departure from tho principlo for which
tho Board was eatablished.  Our system was
created under an Act of Parlisment for the sup-
ply of the metropolis. Tho supply of water out.
lh{o tho metropolitan arca is quito a different

licy, and I doubt whether wo should bo justi-
Hgd in doing it without a special Act of Parlia-
ment, Certainly the Governor in Council, at the
request of the municipalities and tho Board, can
extend the metropolis in any direction within
25 milcs of tho Melbourne Post Office, but I do
not think that the extension fo the Peninsula
could bo ealled an extension of the motropolia,
Frankston, I think, is just outside the 25-
miles radius. I am mot in tho position
to givo any informntion as to tho probable

to tako the risk. Tipes would havo to be
tured, nnd the Jaying of the main to the Naval
Baso would depend on the output of pipes by tha
factorics; Inying would probably keep paco with
manufacture, All that the Naval Baso would get
from tho Motropolitan Board would bo a supply
from the reservoir at Notting Hill. T have no doubt
that the Board could supply all tho water nsked
for by tho Naval authoritica in their letter of
request,

104. 7o Mr Gregory—The construction of a
pipe line to the Naval Base would, T am informed,
cost nbout £50,000. Though tho Board retieulates
in the metropolis for the prico of 1s. per 1,000 gal-
lons, it has no power to charge a lower prico out-
sido its orea where it docs not undertake reticula.
tion. It charges Moorabbin and other districts 1s,
per 1,000 gallons, and they pay the eapital cost of
reticulation, just os wonld be the caso with the
Naval Bnse, Supplying water to the Peninsula

blo until the summer
is ovor, This season wo have met conditions never
bofore oxperienced, Thoe Yan Yoan intake for
the twelve months onding 3leb January was 18
por cont. lower than in any previous recorded
yoar, and the Marcondah stream is now running
at about 20 per cent, less than it has ever run
bofore. All streams from high mountains, gottiog
their suppliea from enow, have suffered worso than
those which do not depend on snow, Streams like
the Yarra and O'Shonassy have probably suffered
wmoro than those which are not dependent on snow,
This year thore is great probability of the Goul-
burn and Yarra being 20 per cent. worso in
stremmn-flow than in previous years. Tho period
of lowest stream-flow is towards the end of April,
but to-day the stroams are lower than they hava
been in any April. Wo have to mske our caleu-
Intions on tho worst year on record. If by the
ond of April streams are 20 per cont. worse than
in any previous year, it stands to reason that wo

supply if Melbourno grows ot ite prosent rate,
Nf” I willbog il

nnd Naval Baco i8 an exg proy
There would be very little business along tho
main, and & bigger pipe would be necessary, so
that I doubt whether the charge would be any

ean supply 20 per cent, Jess population from such
streams than wo thought wo could. We have our
oyes opon for other catchmenfs, and will prob-
nb), d the G to_extond onr

less than to the Naval Baso alone. The di
are great, and the Peninsula is very dry. To
obtain n supply of water in that aren is very diffi-
cult, I do not know the particulars of the Dande-
nong scheme, but I doubt whether any sneh schoma
could supply the wator at n _cheaper rate than
buying water from the Board. The Board has
no power to Jny pipes ontside the metropolis, ex-
cept for the purposs of bringing water to the
metropolis,

105. To Senator Keating.~Tho Board has not
considored the question of supplying tho inter-
mediate towns, beeauso it did not know what the
demand would be. Tt knew what would be re-
quived for the Naval Base, but i_c did not know

Y
sources of supply almost at once. Wo have not
mado up our minds to adopt further storage. The
Yan Yean resorvoir holds 5,400,000,000 gallons,
Imt wo only got an intake of 3,300,000,000 gal-
lons last year. A supply of water to the towns
between the Board's boundary and tho Naval Base
would be a matter of policy; thero would also bo
the question of whethor thero would be enough
water, If at tho end of tho summer wo aro of
opinion that it would be unwise to commit our-
sclves to supply additional areas until we have
moro wator, then larger works would moan con-
siderable delny. Tho construction of o dam nt
Maroondak would toke, porhaps, three years. The

what the future supply to the P la might be.
A larger pipe wonld bo required. No question oe
to lTegal difficulties in connexion with supplying
the Nava! Base has arvisen. Some of the places
ontsido the metropolitan aven which the Bonrd
supplics are Moorabbin, a_small portion of Oak-
leigh, n small portion of Werribeo alongside the
Werribee farm moin, and Sunshine, With the
exeeption of Werribee tho loeal mu]mriﬁey ]ml‘_'c

" 1

of the O'Shannssy schome to the Up or
Yarra could bo completed much more rnpuﬁ .
Prior to lnst year the minimum flow of the Upper
Yarra was 14,000,000 gallons per day, but that
would be amplo for some timo to come, Owing to
the extension of sottlement the Board will prob-
ably d an jon of the li

in two or threo directions nlmost at once.

107. To Mr. Laird Smith.—In the metropolis

provided the wains outside the P n

‘edth cor gets oredit-for-an' amount of water
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up to the amount of wator rate ho pays. Any
consumption boi'oud that quantity is paid for at
1», por 1,000 gallons,

108. T'o Mr Sampson —We havo exhausted all
the stresms within the pressnt catchment arca.
I am abeolubely opposed to allowing mettloment
on catchment areas.  No sottlomont is allowed on
the Motropolitan Board’s catchment aroas, and I
think that recognised authoritios are opposed to
allowing it unless filtration bo introduced, The
marking off of a rosorved area on both sides of a
stream s not a_sufficiont eafoguard. Tho Qo-
vernment willingly acceded to tho Board’s request
to grant the wholo aren of the O'Shannssy water-
shed.  Largo sums havo been spent in tho past
buying out settlers in tho watersheds,

100, T'o Senator Lynch~The Board’s Act pro.
vides that water supplied outsido its area shall
not be sold at less than tho charge for water insjde.
Though woe aro experiencing a scason nover before
contemplated, I think thero will bo enough water
to supply tho Naval Brse, The position of the
country is most dangerous, Thore was no wnste
ovor tho by-wash Inst year nt the Yan Yean resor-
voir, Wo started the wintor with a depth of 12 feet
T inches, and only filled up to 16 feet 10 inches.
Tho reservoir hold 2,700,000,000 gallons at the
commencoment of tho summer, instead of
5,400,000,000 gallons, its capacity when full. Tt

would bo a matter of contract, No consumor has
any right over another in the motropolis, The
quantity of water the Naval Baso would consume
would be i ial to tho Metropolitan Board.

(ZTaken at Melbourne.)
THURSDAY, 257z MARCH, 1915,

Present:
Mr. Rivey, Chairman:

Senator Keating, Mr. Finlayson,

Senator Lynch, Mr. Gregory,

Senator Siory, Mr. Sampson,

Mr. Fenten, Mr. Laird Smith,
Caldor Edkins Oliver, Engincer-in-Chief Mel-

bourne and Motropolitan Board of Works,

sworn and examined.

13, To Senator Lynch.~—Tho nrea of the juris-
diction of tho Molbourno and Metropolitan Board
of Works for the l;mrpasee of wator stpply extends
to a radius of 10 miles from tho post-offico, but
wo hiavo gono outaide that area for water supply
purposes.” It may bo assumod from that that tho
Hoard has power to extend the srea of its juris.
dietion for this purpose. T think that to securs o
}\‘-nur supply for the Flindors Naval Baso the

h

was practically only half full at the
ment of summer, but then we did not have the
benofit of tho O'Shannssy schemo for the whole of
the previous winter. ¥and wo had tho benefit of
that schomo during the whole of tho wintor, wo
would havo teken Jess wator from tho Yan
Yean, and would therefors have had moro
water conserved at the heginning of the
summer. I have not discussed with tho Premior
of Victorin tho prospect of getting legislation
passed to onable the Board to supply tho towns in
the Poninsuls and tho Naval Bass, and I have
not obtained an expression of apinion from the
Board upon the point, * Tho Bonrd is testing
wood pipes, but mostly largo ones, I cannob ox-
press any opinion upon thom, The next genora-
tion will probably be abla to form an opinion. Qur
ongincers wroto to the leading American engi-
neers to got their exporienco, but they all roplied
that wood pipes woro still on their trial. The water
supplied in the metropolis is tho very best for
boiler purposes. T understand that ship-owners
profer it to any other.

110. To Mr. Laird Smith —We have not lad
sufficiont. experionce with electrio tramways to
form any iden ns to trouble from clectrolysia. T
should not think that the electrification of tho
railways would affect us. I should think that
wood pipes would be immnne, but the diffieculty in
rogard to wood pipes is that, with high pressure,
there must bo a considerable amount of iron bind-
ing to strengthen the pipe. Tho strength all lies
in thoe iron, and the maximum lifo of tho pipe is,
therefore, the life of the, ivon. If you have much
iron binding you might as well make tho whole
pipo of iron.

111. To Mr. Finlayson —The Motropalitan
Board will undertake to supply water to the Naval
Daso immedintely the Naval authorities are pre-
pared to recoive it, and is also propared to
guarantee a continuous supply.

- 113, To Senator Lynch~—I am not prepared
to say that tho Board would subordinate the
requirements of the Nava) Baso to tho require-
ments of the city in the case of exporioncing
another yesr such as the present. I think iv

) will havo to come to
us, T havo some idea of the diiculties in the
way, and I do not think thero is anything elso
thoy can do. I have under consideration at pre.
sent & schome for taking the water down to gur-
rum, but that is still in tho air.

Y4, To Mr. Sampson.~T havo not inspected
tho catchmont area of tho Monbulk scheme, but T
have a general knowledye of lho country, It has
a lower olovation, and is a differant class of coun-
t?' to that comprised in tho eatchment aren of the
Molbourno and Motropolitan supply I am
against sattloment on the eatehmont area of s
waler supply Where there is sottloment, thero
is always danger of typhoid and othor bacterin
polluting tho supply, and T should not consider
foncing both sides of atreams a sulliciont protec.
tion ngainst this. Tt is truo that scttlement is
not close in an agricultural district, but overy-
thing depends upon the valuo you place upon the
gunf.y of the mpply, and tho nsk of its pollution
oy bacteria, Fertilisers aro largoly used on cul-
tivated lands, and thoy aro conducive to bacterial
growth. Tn my opinion, it is better to prevent all

G upon the catel area of a water
supply. Tt is truo that there is settloment on
the catchment area of tho Ballarat water supply.
but tho sottlemont was thoro hofore the supply
was provided for, and they had to take what thoy
could get. The greator part of our calchment
ares was Crown lands, but I conld nbtain a re-
turn showing how much land we purchased, and
what wo paid for it. There aro rosds through
our reserves, but they wero thero before we took
over the area, and we have always beon against
any oxtension of ronds. Thoy are undoubtedly a
soureo of inati Tho Gov were
asked to provido a new road between Maroondah
and Fernshaw, and we wore absolutely against
having another road thero without closing the
presont road.

116, To Mr. Finlayson.—I should object to
either agricultural or pastoral settlemont upon the
catechment aroa of a wator supply. If sheep wero
depastured on the area danger might arise from
ﬂuﬁo or othor diseases getting into tho flock. Tn
the case of settloment upon a catchment arca the
introduction of sanitation fanks along the pipo




28

track should undoubtedly assist in the purificatd
of tho water, but you would have no guarantes
that it would bo cloared of all impurities,
fltration systom to securo the removal of impuri-
ties would bo expensive. I should say that the
best system of filtration would be a° biological
system—tho first and socond half of & septic tank
—intermittent sand filtration, That would insure
a voasonally safo wator supply, even though thero
should be agricultural settloment on tha cateh.
mont area. I am very alrongl): againat anything

like closo on a area,

supply tho other places on tho peninsuls, as well
as the Naval Baw, ono echome ought to be aufll.
cient. As a practical man, i I was assurod that
thors was a plentiful supply of water, I would
sy, ** lave ono swchemo for the wholo lot.”
110. Zo Mr, Gregory.—\Wo are using about 1}
milos of wooden pipes o the O'Shanassy, but
it is too early yot to talk about rosults. For four
or fivo yoars wo havo had a short length of 3-foet
wooden piping near DProston reservoir. We also
laid down for the Mont Park Asylum for tho
G t, about s mile of 6-inch wooden

courao, the London cxamplo tnay bo sald to be
against this, because ono part of the London sup.
ply is takon from tho Thames at a point helow
the outlet into that river of tho sowago from a
distriet with & population of over 1,000,000
people. Thoy havo overcome the difficulty there
by very costly filtration.

16, o Senator Lynch.—The Yan Yoan roser-
voir is n Jong distance to the north-west of Notting
Hill, and the O’Shananssy catchment area is a con-
sidorablo distance to thio north of the Monbulk
entchment aroa, Wo preferred to make uso of the
O'Shannssy ceatchment aren, becauso it covers
over 32.000 ncres, and in some parts has an oleva-
tion of 4,000 foet, giving o snow catchment,
whilst thoe Monbulk catchment is u vory small
aren of comparatively low clovation.  Although
the Committee mny liave had evidenco that thare
is about 3,000 acres of watershed on the Dande.
nong Range, we went to the furthor point an the
ground of insufficioncy of supply. Wo had never
lonked upon the area” referred fo as hoing of any
practical uso te us, although it might be of use
to Dandenong proper. Tho Monbulk district to
whictt you refer {s also n ively sottled

pipitg.  Wooden pipes aro considerably cheaper
{hgngcub-iron pipgl.P They would w:tyabout 40
per cent. less than stoel pipes, and tho steel pipes
aro much cheaper than tho cast-ivon pipes. As
to the use of wooden pipes, it resolves itsolf into
this: If you havo the money, put down steol or
cast jron.” I1 it is only a temporary supply, pub
down woodon pipes. ‘The best information T can
got from America is to that effect, They say
that if you use wooden pipes, in about 10 or 13
yonre’ time you begin to wish you had nover put
them,in,

120, To Senator Story.~—We have somo of the
roinforced conorote pipes—invert syphons—on
the O'Shanassy schomo,  They are dearcr than
wooden pipes and cheaper than iron.  Wo bave
put them only under low pressure so far, but
they can bo mado to stand any pressure. I ando
somo oxporiments with them. Wo had 6-feot pipes
Dbuilt to stand different pressures.  They woro put
under theso pressures, and they stood thom well,
T ean supply the Committeo with the estimated
cost per mile of lnying steel and cast iron mains
with'G-i'nch, T-ineh, 8-inch, and 9-inch pipes re-

district. Notting ¥Iill is only 330 fect above sea
lovel, wherens our off-take in the O'Shannssy is
900 feet. The lower Dandenong area was nover
soriously considered by the Boavd,

17. To Mr. Finlayson.—I do not know of any
objection that oxists, or could bo raised. by tito
towns on the pipo lino between Notting Till and
the Flinders Naval Brsoe, against an exclusive ser-
vico for the Base passing those towns by without
serving them, because it would be a ftotally
differont lino of pipe. If you camo down fram
Notting Uill aleng tho foreshore by Fraukston
and Corrum a larger pipe would he required in
order to supply those towns and tho Base also.
If tho Committeo were willing to recommend the
expenditure nocessary for an absolutely exclusive
servico for the Naval Base, the inland routo
would be preferablo. I cannotb seo that there can
bo any objection to the establishment of meh an
exclusive servica, It would ho a matter of poliey,
upon which I think our chairman touched, as to
whether tho Board would he willing to supply the
water on the one pipe line for a sorvice suffi-
ciently Jarge to supply Hastings, Cranbourne, and
other towns on the route as well as the Naval
Base, From an engincering point of view, I can
500 no difficulfy. As to the water-supply point of
view, we are even now aiming at an extension of
our water reserves, becauso we are rather short.
We arp not very keen on supplying ontside our
prosent radius. we want fo keop it down as much
as poxsible, You may say that nur willingness
to supply the Naval "Baso is based on purely
patriotic’ motives.

I T think the estimato of cost alrendy
furnished to tho Committeo was given by our
own people, For O-inch pipes tho cost of steel
and cast jron is very nearly the same. For 8-inch
pipes tho cast-iron pipes aro choapor; whon
you got to the largor sizes, such as 15 inches
and 18 inches, tho stec] pipes commenco to come
cheaper.  For 3-feot pipes thoro is no comparison,
The steel pipo that wo use is not tho Mannesmann
tube; it is the Jock-bar type. The Mannesmann
tubo is nat exclusively o German pipe; it is manu-
factured in Wales also, N

121, Lo the Chairman.—If the Committeo do-
cided to get a water supply from the Board of
Works, and arrangemonts wero completed accord-
ingly, I think tho work could bo carried out over
the 40 odd’ miles, and wo could give the Naval
Baso 2 supply in less than six months, Of courso,
the pipes would have to be made. If tho pipe-
makers aro not vory busy now, I would lot them
go straight ahead. © If a reservoir were required
at the Base also, that could bo gone on at once
without waiting for the pipes to como along. I
think you could rely on having a supply at the
Baso in less than twelve months.

122, T'o Mr. Finlayson.—As to the relative lifo
of steel or east-iron pipes, tho life of & pipe with
the water that wo have hero is dependent en-
tirely on the coating, Wo have wrought-iron
pipes twenty yoars old that plates havo been cut
out of, and thoy are as good to-day as the day they
wore put in. If we had the same water as they
have at Coolgardic, and tho coating is injured, of
courso the pipo is gone. I havo no objection in

118, Tq Mr. Fenton—As to the questi
whother, from a practical point of view, it would
be wise to have two pipe lines running down
through the same district to supply the same
people, you should remember that there is some
distance between the two as planned on the map.
If you could get enough water from Monbulk to

ordinary ci to the use of stes! pipes
as against cest jron. Tn faet, I prefer tho steel
pipes at any time, hecause when tho cast-iron
pipe Lreaks, it breaks altogother Tho steel pipe
gets only & pin holo in it, and by simply putting
a clip on it, you can go on for a considerable
time afterwards,
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128, To Mr, Gregory~—Most of the Injury ap
poars {o como from the outelde, apparenily from
chemfeals In tho soll, bub aince the hossian coating
outaide was adopted, wo biave had no troubls with
them.  Wo had pipea taken up just tho othier side
of the rivor that havo boon in nearly twenty
yoars, and liave beent renswing thom, ~All that
we havo had to do has beon to pick up the plpoes,
clean them, re.coat thom, put two or throo small
patches on them, and use them. again,

123, To Mr, Finlayton,—8tesl pipes aro being
largely used instead of cast fron on account of the
less cost.  If Brisbano has put in a now steel pipe
sarvico of the lock-bar type, §t must he b on
the very latest information, Steel pipes will
stand prossuro botter than the cast iron, The
Americans call the lock-bar Ppipe_the 100 per
cent. joint,” In tho old-fashioned pipe, with the
riveted joints, you have gob only about 60 per
cont. of the strongth of the plate, but the way the
lock-bar pipe is made, it is equal to the whole
strongth of tho plate. Thore aro a good many
points in favour of the steol pipe as against the
cash fron, A long as the coating is good, the
steel pipe {2 good. “Whon the coating ia gone the
Pipo Is gone.

124. To Mr, Laird Smith,—Steel pipes can be
made, and are being made, in Australia, Wo aro
not having them made as small as 12 jnches, I
do not think the lock-bar pipe can be mado smaller
than 16 inches. I do not anticipats any troublo
from eloctrolysis owing to tho instal: f soman,
high potential electrical stations, in view of tho
lator forms of clectrification. So long as the

otential batween the rails js all right, and thero
is proper bonding, there will not be a difference of
potential of more than one volt between rails and
Kipes. In the old daya thoy had nothing of that
ind. There used Jo be stray currents, and you
might get up to 20 or 30 volts, as thoro was a
idorable diff of p inl. T havo seen
resulis of clectrolysis of pipes in Sydney, but T
havo nover had rosulfs here. Wherever wo got
the lines coming anywhere near us, wo bond right
on to our pi‘pen straight out so as to prevent any
differonco of potential,

125, To Mr. Fenton.—~Tho cost of cast-iron

ipes has gane up slightly recontly, I think thero
3 & great prospoct of a furthor increase, The
difficulty with the steel pipes is in getting the
plates out. There must bo & lot of troubls just
now in that regard, There is not the same difit-
culty in tho manufacture of cast-iron pipes, be-
causo all that is required for them is the pig iren,
and there is a fair supply of that available,

(Taken at Melbonrne.)

MONDAY, 1sr NOVEMBER, 1915.
Present:
Senator LencH, in the Chair;
Senator Keating, ' Mr, Finlayson,

Senator Btory, Mr, Sampson,
MNr. Fonton, | r. Laird Smith,

Thomas Murray, O.E., Engincer, Victorian State
Rivers and Water Supply Commission, sworn
and cxamined.

126. To the Qhairman,—I would like to read a
brief statement about the Follution and purifica-
tion of water supplies which bears on tho Bunyip
schemo snd the Monbulk scheme. The first two
pages of the statoment wero prepared by my as-

aistant, Mr. O, M, B, Noylon. I asked him to
look up the varjous authonties dealing with the
queation of the pollution and punification of water
supplios, aud ho prepared a bricf statement which
doos not go into technical details, It ronds as
followa:—
POLLUTION AND I'URIFICATION OF \WaTER BuPrpLizs,
Pure water is quite unknown on the surtace of the
carth, Raiuwater rarcly contains less than oue grain
of solid matter to tho gallon, often considerally more.
Rideal, in his book on 'Water Bupplies and thel
Durifieation,” says 1=
** Country Tain may contafn pollen granules, dried
Useus, spores of fungl, insscts, and bacterin, so that
Ilinﬁnt slways bo properly flltersd it uscd for
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nking,

*“The bacterial content of ordinary sl Is very
hr[;o, ranging from 10, o 5,000, ¥er Rram of
soil, “while in polluted ol the bacterls] contonts
may riss to 100,000,000 per gram. Waters perco.
Iating through the upper Isyors will, of course,
::‘:r'y"on many of the germs,” including pathcgenlc

toAéleetn H;:.e‘n. h_:_hh treatisa ** Cloan Water and How

**The ideal vatchmeut i I{
babitation and :‘aun:d wm: f:’:::tfr'” rom human
But it should bo remarked that this §s not perfect)
fram pollution In tho form of putrefyin fe&fxfm{ :r::‘l‘
animal matters, birds, rabbits, l'odnll{l, ic.
1t f» often Imponsihle to remove population from
Y luélolmnnt aren; and, fn fact, it is often unneces:
0 30,

yVary Rood water is deatrn from arean upus
which there aro many residonts, when proper and
well-known precaulfons aro taken, ‘There sre 776
peoplo per square milo upon the Cochituate Cateh-
ment, U.BA,, and 69 upon the Croton, New York
luppfy, yet it is ot to be supposed that tho watera
drawn’ are serlously lmplln-dp Inf theso fulmbitants,
Ang -J; fll&.-r menn? of hlnn(d ing tlmu\vn(nr ﬁre
used, the influence of ulation upon the quality
of the water becomes mf," " et
Mr. J. 8, Dothridge, MInst.C.E, in his pamphlet on
tho ** Purifieation of Town Water Supplies,” atates :—
*“3any layge English and Continental citics, not-
ably London, are content to take portion, and in
some cascs the whole, of their water from rivers that
receive the sowage from densely populated areas,
;ml to trint to filtration to render the wnter safe

or »

““The population on the London catchment aren
exceeds & million, novertheless, when filtered, the
rivor wator [s found to ho as safo an that from deep
wells {n the chalk.

“ Excellent ns nro the results of sand filtration
nt London, those of Hamburg, which draws on tho
})ol{ulod"vmten of tho Elbe, are perhaps mure vatly
nctory.

Hazon lnlyu B
*“In 1693, tho city of Lawrence, U.5.A,, put into
sorvico & smul Rlter for the express purpose of re.
duclng tho death rate of tho populstion aupplied,
and [t accomplished this Kllrpnm (:1 n most striking
mannor, Comparing thoe five yeara after Jt was in
servico with five ?'enra Lefore it was in ure, there
way o reduction of 70 per cent. In the typhokd fever
death-rato, which lad been exeessive for many years,
No leas romarkable was tho reduction in tha general
death rate from all causes from 224 to 109 per

1,60 lring,”
On Mr, Noeylon's statement I have penned the

following remarks:—

Filtration romoves 05 to 99 per cent, of bacteria and
pathogenic germs, No residential nor unsettled moun-
1ain or other catchment is immune from contamination,

It should bo noted that all surface waters arc sube
Ject to pollution, and should not be used for drinking'
without clther being hoiled or filtered. Provided suit-
able stored water from elthor settled or unsetiled arens
ls aﬂec!lvdr filtered, it will not bo injurious to henlth;
and, witl dolivery of such supply, sufflcient in quantity,
the schome which will entail tho loast cost nnH annunl
charges should, having regard to financisl and other
gonditions, be adapted.

I shall proceed now to a{mak briefly and genorally
about tho combined acheme from the Bunyip
and then deal with the separate schome. Past of
tho soparato scheme is included in the Ilarger
schomo; in fact, practically the whole lot could
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form part of & larger schemo. The limit of the
Monbulk scheme Is 9§ squaro miles of eatchment
ares.  Mr, Sambell's first estimato wos for a
catchment of 4 squarc miles, comprising tho cast
and west branchos of the Monbulk Crock, In
April last ho enlarged the eatcliment area by pro-
viSing an estimato of tho cost for additional works
for diverting water from Menziea' Oreck by
weir and tunnel at Aura Station, togother with a
pipo mein, thence to tho proposed reservoir on the
west branch of Monbulk Creek. It is on that
Mr, Sambell is baring his cstimates nt tho pres
sent time, o thus added anotber square milo
by taking water from the Menzics catchment, mak-
ing b squaro milea, This proposal was to supply, by
gravitation, Carrum, Frankston, Mormngton;
and by the Langwarrin route the Naval Baso at
Weaternport, and it was known as the Monbulk
schomo,  Being asked to go further into the
matter, Mr. Sambell prepared an estunato for an
extonsion of that schemo by taking water from
Sassafras Crock and dwverting it into the Menzices
Crock watorshed, and thence to Monbulk., On
account of tho levels, the pipoine hed to go
through the Menzies Creek catchment. For tho
extension echemo, this adds 2§ square miles to the
gathering ground, increasing such from 6 to %
squoro miles, Mr, Sambell hins preparcd estimates
for & reservoir on Sasafras Creck, and a pipe-lino
leading to the main from Menzies to Monbulk

sion of tho Frankston soparato bna, and modifl-
cutions in size of other sorvico reservoirs in the
Peninsula,

120, To My. Sampson.—~T would rather not say
at this stage whether T would recommend tho
Monbulk scheme 1 would prefer not to commit
myself to an oxpresion of opinion now

130, T'o the Chairman,—The Bunyip combined
schomo s a achemeo which would serve tho wholo
of tho Mornington Peninsula, and also tho Naval
Baso, as distinct from tho separate supply to tho
Naval Dnso, The catchment aren embraces 330

uaro miles. Tho head-works would bo on tho

oo-weo.-rup main channel at a point about &
miles north-cast of the township of Koo-weo sup
West,  The loading pipe main to the pumping
station would be about 18 miles in length; the
rising main would bo 6 miles in length from tho
pumping station to s central distributing resor-
voir at §[onnb Eliza; and thenco there wou'd be
pipe-lines radiating fo the Naval Baso, to Afom-
ington, to Frankston, and on to Carrum. Every
ono would share alike from that reservoir; ono
body would not have an sdvantago over anothor
body, Tho supply to each place from the central
reservoir would Do by gravitation, and the plr):
off-takes would bo so fixed that there would
no troublo as regards tho division of tho water:
oll would sharo “alike, The_ pipe-line from the
contral reservoir at Mount Eliza to the Naval

Thero is water from an area of half n square mile
ou the Emerald Creck which may be diverted into
tho pipo from Sassnfras Oreck to Monzics® Oreck,
making on arca of 8 square miles. Then thoro is
anothier catchment, namnely, Ferny Creck, having
an area of 1% squaro miles, Rocently, for examina-
tion, Mr, Sambell made estimates of tho cost of
storage on Ferny Creck and of tho pipe-line from
Ferny Creck to join tho leading main from Mon-
bulk resorvoir to Carrum. That will make, with
the 8 square miles already mentioned,.n total aren
of 0 square miles. This is the practical limit of
tho gravitation source in fon with the
Monbulk extension scheme. Of course, you conld
add to those eatchments by pumping schemes from
crecks at a low level in tho Dandenong Runges,
but that, I take it, does not cntor into the con-
sideration of this question in view that other less
coatly supplics may bo obtained. I Liavo not mado
an estimate of tho probabla cost of tho acheme
with a catchment area of 9% square miles. Mr.
Sambell’s estimato is still incomploto in that con-
noxion. Mo hne presented no dotailed estimate
for the Forny Creck supply, and ho has made no
estimato for the Emerald Supply, whick ho has in
hand at the presont time,

127, To Mr. Sampson.—Mr, Sambell has mado
an cstimato of the cost of his schemo for tho &
square miles, and also a revised estimnte in that
regard  Ho has also made o further cstimato for
the oxtension of the water from ilie Sassafras
catclunont. That ndds an area of 2} equars
miles.  But ho has not made an estimato for
diversion of water from Emecrald Creck catch-
meat, though he has done so for Ferny Creck.

128. To Mr. Finlayson.—Tho alteration which
3r. Samboll made, upon my suggestions to him,
has materinlly altered tho scheme in this way:
that thero would be a better sorvico than he origin.
ally contemplated, and at about the samo cost.
That bottor eervice would bo seeured by the ox-
fension of tho_catchment aren, and by improve-
ments in the distribution—by the adoption of a
Inrgo central resorvoir at Mount Eliza, the omis

Daso would discharge into o storage basin somo
3 miles from tho Naval Baso—the site chosen by
Mr, Sambell—and from that point there would
Vo & lending main to the Basa, That is an out-
lino of the general schomo. 1t does not slato any
idea of the cosb or charges or revenue, but, spoak-
mg broadly, the estimuted cost of the schemo is
about £135,000. It is a schemo in which tho first
cost would bo considerably less than in the scheme
from tho Monbulk. It includes, of course, an ox-
tonsion to the Naval Base. Tlio annual charges
at first would bo alightly more than the annual
charges of the scheme from the Monbulk, but as
populntion took place they would become lots
‘Tho annual charges would not bo mucl moroe 10
ono caso than n tho other; they would bo about
& por cent. more from the Bunyip than from the
Monbulk, but the first cost irom the Bunyp
would bo at least £25,000 less than from the
Monbulk. Tho main outstanding feature of the
schemo is that it is o low-level supply, What I
wean is that the Ieading main of 18 miles from
the weir to tho pumping station would be under
d vory low pressure. That means cconomy in
piping. The leading main from the Monbulk
schomo would be undor a very great pressure,
wlich would mean costiy piping ns compared
with the Bunyip low-pressure scheme, I will now
mako further comparisous, The calchment sreas
are as 330 square miles to some 9?{ squars miles,
The minimum discharge of the crecks in a drought
yoar is as 8,600,000 gallons per day on_the Bunyip
channel to 1,760,000 gallons per day in the
scheme from tho Dandenong Ranges. = The in-
creased minimum supply from the Bun¥ip moana
that you could go ahead and do with less xeser-
voir accommodation from the Bunyip than you
could from the Monbulk. Thero is increased cost
of resorvoir from tho Monbulk as compared with
tho Bunyip. Tho Monbulk schome is a gravita-
tion supply, while the Bunyip schemo is o pump-
ing supply. There is an inercaso in cost in the
Bunyip scheme duo to pumping. Thon, as re-
gards tho distribution of ‘water, tho Bunyip
central reservoir is one which would have a maxi-
mum top water-level of 360 feot above the sca;
tho Monbulk reservoir would have at the outlet
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a lovol of 620 foet above tho sen, and there would
at times bo pressure due to the 620-ft. lovel of
water, that is stalic pressure, which means tho
uso of thicker or larger Pipu than from tho Bun.
yip schomo,  Although the Monbulk schomo
would dischargo the water into the Mount Eliza
resorvoir—that is o roservoir with a top water-
lovel of 300 feat—yet nt times there would bo a
gmmro due to tho resorvolr of 620-ft, lovel at
fonbulk  With tho Bunyip scheme, the fact that
the top waler-lovel would never riso abovo 360
feot moans the use of thinner J)ipes. That fact
would (iivo an advantago in distribution. Al
though it may appear strango to tho Committeo,
there would slso bo a better grade or fall for dis-
chnrqing the water, beeauso the * central resor-
voir,’” as it is called, is in the centro of the wholo
systom. A O-in. pipe from this point would dis-
charge sbout doublo the quantity of water,
owing to the improved fall from the central reser-
voir, as compared with n pipe of tho same diamotor
from tho Monbulk. Tho reason of that is that o
pipo from the Monbulk would havo to bring water
up to full lovel at the central reservoir; and to
maintain such full supply hoight, thoro would
Lo less grade avnilablo from Afonbulk for the
dischargo of the main. Thoro would be a gravita-
tion supply qu to tho contral rescrvoir,

131, To Mr. Sampson.—I estimated tho cost
of the combined schemo at £135,000, but T did
not mention ita eapacity, It was intended to put
a substantial weir at the offtako from the I&o-
weo-tup cliannel, and a reinforced concrato pipo
under o very low pressure,  Thero would bo a
slight fall from the Koo-wee-rup main chan-
nel under a very low pressuro. Thore would bo o
very alight fall Trom the Koo-wee-rup muin chan.
nel to a basin at the pumping station, and tho
pipe-line would bo suitable llor rainforeed concroto
work, Tho pipe would be 21 inches in diamoter,
and wonld discharge at the pumping station
1,440,000 gallons por day. As regards n com-
parison between thp two schemes, the Monbulk
schemo would provide for a supply of 1,000,000
gallons per day, so that the Bunyip schomo would
provido for 440,000 gallous more per day at tho
pumping station, where thero would he a pump
to dischargo 60,000 gallons por hour, It was only
intended that tho pump should work intermit-
tently; it would not bo regular pumping, I pro-
sumo that it would pump in the summer up to
sixteen hours a day, and occasionally in  tho
winter, The water would bo pumped into & re-
servoir of 40,000,000 gallons capncity at Mount
Eliza, that is in connexion wilK the schemo to
cost £136,000. The reservoir which Mr, Sambell
proposes to have at the Naval Baso would still
contain 10,600,000 galions. The servico basin at
Frankston which he proposes should bo done
away with was to have a eapacity of 1,640,000 gal-
lons. That basin would bo done away with, and
tho supply would be direct from the 40,000,000-
gallon reservoir at Mount Eliza to Frankston and
on to Carrum, The Mornington basin would re-
main in tho case of eithor schome, but there
would be o ehorter pipe lino from Mount Elizn to
the servico basin for Mornington. Tho main to
tho Naval Baso would dischargo 50 s to give an
assured maximum supply: it would dischargo up
to 320,000 gallons per day. ‘Then thore wonld be
s much larger supply from the sorvice resorvoir
near the Naval Baso inte the Naval Base. There
would bo a 7-in. pipe from the central reservoir
of 40,000,000 pallong at Mount Eliza to tho
storogo of 10,600,000 gallons near the Naval
Baso. And from the reservoir noar the Naval
Baso there would bo, I consider, n 9-in. pipe to

tho Naval Baso. That would onablo excellont
supplies to bo provided. 1 have now given a
goneral iden of cortain dotails of capacity fn con-
nexion with the Bunyip schemo. 1 might add
that thero would bo'an elevated tank i tho
Carrum district. It would not be at Carrum,
hut abeut a mile south-east of Mordialloc—that
is, at or near Aspendalo, .

As regards tho soparate schome to the Naval
Paso, there would be tho same sized catchment,
namoly, 330 squaro miles, and the samo point of
offtake, Describing the schemo lly, thero
would bo & welr at about & miles north-cast of
Koo-weo-rup West, and theneo a 16-in. roinforeed
concrete pipe from a tank near the weir to tho
pumping ‘station, which would be erccted at the
samo sito as for the combined schemo. Tho pro-
ciso sito would bo a mile soutlreast of tho villago
of Pearcedalo, nt some low ground about {hreo-
quarters of a milo from Watson's Tulet.

132, To Ar, Sampson.—The length of tho pipe-
iino from tho weir to the pumping station woutd
Lo 18 miles, s in the other case.

133, T'o Mr. Pinlayson.~The 16-in. pipe would
earry 500,000 gallons per twonty four hours The
water would enter into an excavated and banked
basin at the pumping station, and from that
basin it would bo filtered and pumped through
rising 0-in, main 5 miles in length to a high
point at tho 260-ft. lovel—that is n point 2} miles
south of tho Somervillo railway station, being
noar the Hastings and Warrengito roads, Then
the water would be discharged from the 9-in.
rising main into a sorvic basin with n eapacity
of 700,000 gallons.  From that basin thero would
bo G} miles of 7-in. pipo to the storage resorveir
of 10,600,000 gallons proviously mentioncd in con-
noxion with the Naval Daso supply. From the
servico reservoir there would be 3 miles 1 chain of
0-in, piping to the Buso, discharging 305,000 gal.
lons in 14 hours under a working pressure of
about 37 lbs per square inch  The filtered supp.y
in connexion with this scheme would bo carried out
by & mechanica) filter of the Candy type 3 units
with n diameter of 9 feet each and fltering
10,000 gallons per hour  Going back, the pumps
would have a capacity of 20 000 gallons per hour,
Tho reason why there are to be three fiters of
10,000 gallons per hour each is to enable cleansing
to bo carried out, but. the pump would have a dis:
charge of 20,000 gallons por hour, That is, I
think, an outline of the separate pipe schemo,

134, T'o Senalor Story—Tho cstimated cost of
tho Bunyip sepavate schemo is £67,500,

135, To Mr. Fenton.—As regards tho pipe-
line, there would be 18 miles of 16-in, gravitation
main, 5 miles of rising main, 6} miles of gravita.
tion T-in. main, and 3 miles of 0-in. main, making
a total of 314 miles.

136, To Mr. Laird Smith—At tho present
stage I do not Jike to oxpress an opinion 1s to
the probable cost per 1,000 galions of a supply
dolivered at the Naval Base under the different
schomes, All that T can say now is that my in-
vestigations indicate that there would Do loss an-
nual charges for a soparate scheme from tho
Bunyip than from t{:e Metropolitan  Board's
systom. That is with a charge of either 8d. or
Is. per 1,000 gallons. I did take out certain
figures, but I want to revirs them. 8o far ns T
can conjecture, there would be a few hundred
pounds less annual charges from the Bunyip
soparato schome than from the Motropolitan
Board's sorvico, tnking 8d. per 1,000 gallons aa
tho chargo for the water,

137, To Senator Story.~I think that thero
would bo a little more piping required to take a
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supply from tho Melropolitan Board's syst.m, but
cither schomo would tako nbout the same timo to
carry out, I should sny  Thero is pumping in one
case, but not in the other I think, however,
that the work could ho so arranged that both
could bo carried out in nbout the same period of
timeo,

138. To My, Laird Smith—I hove already
given tho Committeo an analysis of the wator
taken from cortain points in the Bunyip eatch-
ment, In May last, the Commission Torwarded
to you roporis on analyses of the water in cone
nexion with the Warragul eupply. Tho township
Learing_that name gets a supply from one of
tho hend sources of tho Bunyip, that is, from the
Tarage. Then nn analysis of the water at Koo-
wee-rup has been made, A sample was tnken on
the 30th March, 1915, when the stream was vory

low,

130, To the Chairman.~TIt is n good timo of
the year to tako wator for the purposs of an
analysis, Whon I visited Bunyip with Mr,
Neylon in the beginning of September last, I had
n further samplo taken with tho viow of nseer
taining the solids in suspension in the water.

140. To Mr, Finlayson.~From the purifieation
point of viow, the water is penerally inferior
when tho river is low. I will say that, from the
analytical point of view, it is a less favorable
time to take a sample. Of course, you got flood
waters which would not be rumpc( . Thoy are
subject Lo discoloration, still that phase \vou?d not
enter into the question,

141, To the Chairman.—When the river is low
is a safe tima to take a sample of the water for
analysis,. T will now read s report on the
analysia which was mnde,

Department of Agricmiture, Victorta,
Agrienltural Diviston,
Melboumo, Hth April, 1015,

REPORT ON ANALYSIS OF SAMPLE OF WATER
FROM KOO-WEE-RUP CHANNEL ¥OR MORNING.
TON PENINSULA SCHEME,

BuouirTeD BY THE STATE RIVERS AXD WaTER SurrLy

Coxunssioy,
Tarte per 100000~ | pop oo,
—_— ——— rhon—
'an Yean
1 2 Supply
Tota! Solids deied at 150° .. | 11-60 I1-%0
Chlorine . . 3480 300 1-10
Hardness, temporary . 276 275
Hardness, permanent . Nil Ni Xj
Nitrogen, Albumenoid . 0102 +0180 0210
Nitrogen, Ammonlacal » 0024 0020 0036

Nitrogen as Nitratoa . W50 0062 0148
Oxygon absorbed at 100° in

& minules . . .82 .82 47
Oxygen absorbed at 100° in

1h 63 08

our . . 64
Reaction boforo bolling .. | noutral | noutral | neutmt
Reaction after bolling o« | alkaline | alkaline] nikaline
perec.| perce.
Bacteria grown on alkaline

nutrient modis in 48 hours
at 20°C. . . 880 544

"“This 18 & good samplo of wator for a domostio supply. Has
a low content of minerl and organe impurity, and compares
favorahly with tho Melbourno water,

P. RANKIN SCOTT,
Chomiat for Agriculture,

Samplotaken by Mr. A, A. Moller, at Road Bridgs, Koo-weo-
rup, 30th March, 1015,

g‘low. 336 cuble feot per minute, .

21s% April, 1015,

Al these samples oro soft waters. In connexion
with some places we hiave & harduess of 27 parts
per 100,050 At Warrnambool, for instance, the
water is very hard,  The terin * hardness”’ means
that it is diffieult to got any lathor, Tho prosence
of ammoniacal nitrogen in & water is an indien-
tion of pollution. 'Tho less {ho ammoniacal nitro-
gen the less is tho pollution. I might mention
that sithough Nos. 1 and 2 samples arc less thun
tho Yan Yean wator at that particular dato, thoy
are all }yrncticully good waters. From the oxygen
point of viow, thoro is very little differenco in tho
samples. Thoy are ol good waters from that
stand-point.  This rog::rt contains no statement of
tho bactorin in the Yan Yean supply, but that
information can bo got from the Metropolitan
Loard of Works. They have statements sirowing
varying quantities of bacteria in the water. Tlhoy
may have a thousand per cubic contimetro or thoy
may havo 2,000, Theso details ean bo obtained
from the printed reports of the Board.

142. To Mr, Fenlon~I should may that the
samples of water are all in the samo ealogory.
You cannot say that one is bettor than tiio
other,

143, To the Chairman—~I think that tho
sample taken by Mr. A. A. Moller would bo &
representative samplo of that period of the year.

144, T'o Mr. Fenton.—The snmplo was taken
at Koo-wee-rup bridgo—that is, from the channel
in Koo-wee-rup West. It was a very low flow;
in fact, I should say that the water then would
bo inferior to ordinary summer water. Tho
samplo was taken at a point at least 5 miles down
siream from. the proposed weir. It was not takon
at tho sito of the proposed weir., The sample
which was taken to ascertain the solids in solution
was got by Mr. C. M, B, Neylon, in my presence,
on the 8th Septomber last, from the Koo-wee-rup
main channel, at the junction with the nine-mile
drain, noar the proposed weir. It was analyzed
by Mr, Scott, who furnished a report, dated 16th
September, 1015, Ho ascertained tho solids in
suspension as 4.456 ports per 100,000, The
samplo was taken when thero was n considerablo
voltume of water in the Bunyip River, a dischargo
at tho rato of 70,000,000 gallons per diem. Not-
withslanding that fact, the analysis showed only
4.45 parta por 100,000, a quantity which is very
trifling. ‘Tho water looked slightly discoloured in
tho mess, but in a bottle it looked practically
clenr, Tt would bo & fair sample of the water
during the spring of the year, Tho analysis shows
that it is not a furbid water, It is & water which
is not Jaden with sludge.

145, T'o the CGhairman—In that respect tho
water compares favourably with the Yan Yean
supply. I am in touch with Mr. Sambell, and
shortly you will get a full, detailed statement
from the Commission. I cannot sny now when
it will bo rendy, but it will bo submitted as soon
us possible,

146, T'o Mr, Finlayson.—As regards the num-
ber of towns drawing a supply from that eatch-
ment aves, WnrmguF is tho only town which has
o pipe roticulated sorvice. Its supply is takon ab
about half-a-mile down stream—that is, from a
placo called Rokeby, The town takes its supply
from. o watershed of 69,000 square miles in tho
north-onst corner, Tt pumps the water to a
height, including frietion hend, of 350 fect, and
without friction liead, to a height of about 300
feot. Possibly Bunyip (a little village) may de-
siro to got its water supply from the Bunyip,

147. To Mr, Fenton.—Probably. Drouin, too,
will want a supply from that source,
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148, To Ay, Finlayson.~Tho map on tho wall
here shows Warragul as being just outside tho
chtehment area, In'n dreinngo of 330 squaro miles
there s suflicient wator, without storago other
than the local distributing resorvolrs, to serve at
least 80,000 peoplo, That would include Warri-
Bul, which now has a population of about 2,000;

rouin with o populavion of abont 1,000, and
Bnnf'np with a population of under 500. The
northern }mrt of tho eatchment aren consists prin.
clynlly of Stato forests. In the parishes of
Nayook, Nnyook Wost, Tonimbuk East, and Ton-
imbuk, it is mostly Crown land. It is primarily
reserved for the purposo of State forests, The
balanee of {ho catchment area is pastoral country.
Therp is an nrea of about 80 square miles of forest
country, and tho Lalauce, of 260 square miles is

Ti 1 and partly ali d Iand. Approxi.
mately the population in the catchment area is
4000. T considor that it is o good town eatch.
wment as it js. It has & good drainage; but, of
course, a8 time goes on, there will bo additiona)
settlement in the distriet, subdivision, and o on.
I would say that incrense would have a tendency
to eause pollution of the wator, but not such a
pollution that eould not bo dealt with by means

in ion with a reinforced to plpo are
4 por cont. interest, § per cont. redemption fund,
and 1§ por cent. deprecintion fund, mlkln{; S
total of U per cent. 1In the caso of wood piplng,
tho anuual charges under favorsblo conditions aro
4 per cont. futorest, } per cent. redemption fund,
and 3} por cont depreciation fund, making o
total of 7 per cent. Iln the case of such a main
as this, if 1t was weod piping, I should say that.
it would want a charge of at loast 8 per cent.
hocause of the low pressure. It is a cardinal
principal in connexion with wood piping that the
main must be kept chargad with water, otherwiso
it will have a short life.

149, To Mr. Foenton.—As regards the initisl
cost por chain, there is not very much differenco
between the two kinds of piping—the primo cost
is vory similar, T should say that the Common-
woalth would havo to get ihe approval of the
State Rivers and Waler Supply Commission to
divert water from the Koo-wee-rup mnin channel.
The Commission w-uld sy to the Commonwealtls,
“You can divert water,” but yon must allow a
certain compensation ou)ply to g0 to the sctilors
down stremmn ' Provided” that n compensation
supply is sont to those settiers, there would be no

bjection to a diversi

of filtration. I consider that by 'y
filtration you could provide agninst any injury
to the wator supply. Ae regards the ar-
rangement of weirs in the river at the
presont time, the Warragul Trust has & small
weir near Rokoby~nt the pumping station there.
It is only o very small structuro; it is only of use
to them for pumping water. There are no othor
weirs that I know of boyond the proposed work.
So far tho shire councils interested in the water
schemo have not expressed a proferonce ns between
tho Monbulk scheme and the Bunyip scheme,
They luve not yet been officially approached on
the tubject. On the grounds of economy I would
say that tho best place from which to take the
wator and distributo it would be tho central resor-
voir, and not the pumping station. There would
bo greater economy in delivering tho water at a
contral station, 1t would mean an extra longth
of pipe line, but boyond that, ultimately it would
mean economy. Tho schemo is likely to be put
before the shire councillors for their consideration
18 soon as matters aro scttled with Mr. Sambell,
who hias yet a fow cstimates to furnish to us, I
think that it should be submitted to the councils
within o month. Let mo point out now the pros-
suro that the reinforced concreto pipes. from the
offtake would cnrrf. The pipes aro simply de-
signed to take s hend of 80 feot, becauss nob
more than about 60 feet head would be involved
leaving 20 feot as o margin, The 18 miles of
reinforced conoreto pipe lino—that is, from the
weir to tho pumping station-~would be under a
varying hend up to 60 feet, but the pipes them-
selves would be able to take an 80 fect head.
It wonld be a low pressure pipeine. It
would hardly be suitable for the employment
of wood pipes. The trouble with a low
pressure pipe-ling in wood is that you have to keep
the main fully charged. In Victoria there aro
two or three firms making reinforced concreto
pipes. The firm of Iume Bros., of Adelaide, has
& placo near Maribyrnong. In examining schemes
in connoxion with water supply, the Water Sup-
ply Commission consider that the life of a rein-
foreed concrete pipo properfv made is very much
Ionger than that of a wooden pipe. On that
ground the annual porcentage to he put sside
for the formor is less than in the case of the
Intter, Spesking generally, the annual charges
FIIZ%.—E

J So long as the varions
supplies in connexion with tho channel and the
river were satisfied, there wonld be un opposition.
Thore is sich n lnrge volume—a minimum fow of
over 8,000,000 gallons per day—that there would
be an ahundanco of water. I do not think that
there would te any difficulty in that respect.
There has been some talk of irrigation in con-
nexion with Joo-wee-rup, although at the presont
time it is only drainage works which are being
carried out  Irrigation in that district has hoen
spoken af, but no schemo lLas been ovolved, If
l{:o Commonwealth was treated on the same basis
as o private consumer, a licence-feo would bo
charged for taking wator from the stresm No
licenco-foo i paid by the Waterworks Trust and
other authorities which aro constituted under tho
Water Act; but in the easo of private divertors, a
small licence-feo is charged, ~ The State Rivers
and Water Supply Commissioners would need to
settlo the question of diversion by the

wealth, T have told you what has been dono in
other instances. I thiuk that no serious difficulty
would arise botween the two Governments, but it
is ontirely a question of cconomy—of deciding
what is bost to be done in the presont cireum-
tances. Tt would be well bofore going to the
length of sdopting & soparato scheme to sso
whether there 18 no hiope of getting a combined
schomo. The cost of a 15-inch pipo‘iino, 18 miles
in longth, would be £27,000, while a 2l-inch
pipe line would cost £38,000,

180. To Senator Story.—T think it would be
possible to purp the water from the pumping
station to some point in a direct line with the
Naval Tiase, and thus save the extra cost of going
round two sides of tho trinngle. The separate
schemo I outlined o little while ago in connexion
with a_supply from the Bunyip River to the
Naval Base provided for the same route as the
combined scheme from the weir to the pumping
station, but there was n divergent route from the
pumping station, ns shown in blue on the plan
exhibited on the wall here. 'The rising main of
& miles from the pumping station to the service
basin of 700,000 gallons, is shown in blue, too.
The delivering main from that basin fo the stor-
age of 10,500,000 gallons is also shown in blue.
By having a pumping station for tho Naval Base
onl{ thero would bo higher pumping charges—that
is' through not having alirger and more economical
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pumping plant—but thero would be no saving
in tho cost of tho piping. Although thoro would bo
certain savings duo to hiaving a largo pump, the
wator would have to bo lifted to a groater height
in connexion with tho combined schemo than in the
caso of tho soparato schomo—that is, 100 fest
highor. What'I tean is that there would Lo a
certain eaving duo to a largor occonomical Ammp-
iog plont; but as againat that, there would bo a
sct-off, duo (o not having to rafso the water to 5o
Ligh a lovel. Mount Eliza, roughly apesking,
would bo 100 feot highor than tho sorvico hasin o
700,000 gallons, Certninly there would bo ndvan.
tages in having tho combined nrrangement, but
thero would bo disadvantages from your point of
viow. T nm rather inclined to say thint it will take
some timo to get a decision on the subject of the
adoption of a schemo from tho local authoritics.
They will want to be fully seized of the wholo
matter,

1561. To My, Finlayson.~So long as matiers are
arzranged with the State Government, there will
be no difficulty about the Commonwealth cmbark-
ing on a schemo of its own if tho shire councils
show any disinclination to coms in.

182, To Senator Story.~Tho shire councils in
tho Mornington Poninsula will have to decido firat
whother they prefer the Bunyip scheme to the
Monbulk schome. T do not know what they are
likely to do  They might hold to the Monbulk
schemeo.

163, To My, Sampson.—My estimate of tho
cost of tho separato schema is, as I said hefore,
£67.500. The discharge of water into the storage
reservoir of 10,600,000 gallons, some 3 miles
from the Naval Base, would bo 320,000 gallons
per 24 hours. The limit of the scheme would bo
108,000.000 gollons per annum, that is, taking
340 duys nt 320,000 gallons per day; but you
would not want to draw water 1 wintor. Sup-
poso that there wns a maximum population of
4,000 nt the Naval Base, durin% 160 days in the
yoar—that is, in tho summer—the average quan-
tity would be 320,000 gallons per day, totallng
51,200,000 gallons. During 180 days in tho year
~—that is, in the wintoer—the averago quantity
would be 120,000 gallons per dny, totalling 21.6
million gallons, making a grand total of 72,8
million gallons, Then thers would ho cortan
losses to allow for, say, 7,000,000 gallons, In
round numbers the yoarly supply umped to the
Naval Baso would bo 80,000,000 gul}:ms. I amnot
prepared to say now what would be the cost per
1,000 gallons under the separate schemo, but I
will preporo an estimate of tho cost of the
water dolivored nt tho Naval Baso undor the
soparato sohomo, and also an estimato of the cost
undor tho combined scheme. I boliovo thet eithor
schomo would givo a pure supply to the Naval

sso. I would not put one schome before the
other. 'The allowanco is so great—there is such
A provision for an increase of lation at the

punp day and night. Then the risiug moin
would disclsrgo 320,000 gallous m day, If the
supply noeded in tho roservoir, of 10,500,000
5u|lonl at the Baso, got beyond that volume per
sy you would have to pub in an sdditionat
rising main until you got to the -u%o whon an
additional pumf‘) would boncodod.  Xf Jtis decidsd
to push on with tho separate scheme I would sy
hat & start could be made within a few months,
pravided that ov:;ylbl'n botween the Common-
woalth and tho Wator Supply Commission had
boen sottled, How long it would take. to com.
})leto the scheme would depond upon the manu.
acturers of tho pipes. 1 did inquire of a fow
manufncturors how long they would take to
manufacture the pipes. Ono man told mo that
he could finish the work in 18 months, but if
necessary ho could do the work in twelve months
single handed. If the work was divided up
betseen tho manufacturers, I would say {hat it
could be dono in a year, I think that, if great
oxpedition wero used, it would bo pos.ible to have
tho schemo completed in twelve months, so that
it conld be made uso of.

154, To the Chairman.—My catimates of the cost
of tho combined scheme and of the soparate schomo
do not includo tho cost of resuming any land in
tho watorshed. In view of what I have aaid in
regard to the pollution snd purification of water
supplies. I do not think il is necessary for the
Commonwerlth ¢ resumo any land oxcept for the
purposo of the vierks themsolves. For tho sepa.
rate schemo the installation of n mechanical
filtering _plant, including housing, would cost
shout £2,500, It would ot come to vory much
por gallon.  Of course, ?'ou know 1hat the water
would be foreod through the filters and up the
rising main {0 tho service basin of 700,000 gallons,
There would bo very little nddition in work snd
expeneo wanted, In connoxion with tho combined
supply the Federal Government would bave to
don{, with the Dandenong  Shirs Council, tho
Frankston and Mnatings Shire Council, and the
Mornington _Shire Council, and also with
the State Rivers and Water Supply, Com-
mission, I cannot state within what timo it
might be possible to got unanimity botween the
shire councils. As regards gotting a separate
gravitation supply for the Naval Base from tho
Dandenong Rangos, extending casterly to Gome

roak, I dosire to say a few words. I had o dis-
cuission on the subject with BIr. ITill the other
day  There ere ways and means of gotting an
indopendent gravitation service from seversl
creeks, apart from those mentioned in the Dan-
denong Run;{u—-ﬂmt is to say, from the Cardinia
Creek, the Toomue Creek, and’ possibly the head
waters of the Ararat Creek, but so far as I can
judge, the length of pipe line would bo considor-
able. Tho catchment on oither of thom would
bo sufficient for a separate supply for the Naval
Brgo,. bub not one of the catchments would be

Baso-~that I think there \rou\d'ulwnys bo an
sbundant supply.  Sir William Creswoll, Mr,
Fanstono, and I think Admira) Hendorson, stated
that the population in 20 years was estimatod to
bo 4,000, but in nono of the papers that I have
road so far has any increase on thoso figures beon
contomplated. I understand that it will tako o
considerablo time before the population reaches
4,000, 8o that wo shall have a margin on the roin-
forcod concrete main, I have to%d you that tho
discharge would be 500,000 gallons a day, and
that the pump supply would bo 20,000 gallons an
hour simply with one plant—that is, 480,000
gallons a day, if it shonld becoms necessary to

for a \ supply, Owing to the
groab distance the cost would bo considerable.
I think that there would bo n considerable handi-
cap. In my opinion a supply taken from either
of thoso thréo valloys would cost in round numbers
about, £100,000, owing to the longth of the pipe
line. So far as I know, irrigation supplies aro
subserviont to town and domestic supplies. In
the caso of irrigation large bodies of water are
wanted, but in tho case of a scheme of this kind,
latively king, small ities of water are
required I think that precodence would bo given
to tho supply of the towns and ta the Nnval Baso,
rather than to an irrigation service, Their re~
quirements would have to bo satisfied first.
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(Taken at Melbourne.)
‘WEDNESDAY, 3ro NOVEMBER, 1915,

Present:
Seaator Lyyen, In the Chair;

Senator Keating, Mr. Grogory,
Senator Story, ! Mr. Sampson,
Mr, Fonton, i Mr, Lajrd Smith.
Mr. Finlayson,

Thomas Hill, Engineer, Dopartment of Home
Affairs, sworn snd examined,

165, o the Chairman—Tho evidence given by
the Dircctor-Genoral restod with the presentation
of a schemo by Mr. Sambell to supply the whole
-of the Morington Peninsuln from the main
Dividiog Range; and ¢t was loft to tho Committes
to say what furthor thoy required from the De-
partument after hearing Xr, Snmbell. Since then,
the Committeo hinve also heard the evidence of
Mr, Murray, who suggests that wator should be
tnken by pumping from the Xoo-weo-rup elosor
eettlement aren, and sent by gravitation to the
Naval Buse. I mn propared to take the matter
up from that point. Thought was given to the
Bunyip seheme; but it was turned down, owing
to the faet that the supply would bo obtnined
from the main drain running through the Koo-
wee-rup closor settlement ares.  This main
drain, which takes tho flow of the Bunyip River,
was construcied somo twenty or thirty years
ago, and reclpims the large area known as the
Koo-wee-rup drainago scheme,  That dates from
1885, when the swamp was covered with
donsoly-grown ti-tree scrub. The idea of Mr.
Murray's schouio is to tap the drain near Kooe
wee-rup at a point above the centre of the sattle.
ment.  This sottloment, within a distanes of 3
miles on ench sido of the drain, is cut up into small
allotments, a8 shown on each side on the plan, and,
with 200 houses, ropresenta about 1,000 peoplo,
with their fowls, horees, cows, pigs, and other
animals  Tho drainage from tho two townships
of Bunyip and Garfield wltimatoly reaches tho
main drain Tho sottloment may bo taken roughly
as 14 miles long by 5 or 6 miles wide The sug-
gosted offtake from the mein drain is about
central, or at a point approximately 7 miles from
Bunyip. The whole of this area is drained hv
subsidiary drajng into tho main drain, down which
the Bunyip River flows on jts way to Westernport
Bay. igor this reason, it was not considerod
praper to tako a wator supply from this source.
Whilo at ordinary times thoro is possibly no con-
tamination in the main drain, yet, during periods
of heavy storm, it would not bo possiblo to say
that contamination would not reach thers, Sud-

cotatos. An inspoction of the area § diatoly
around the drain shows that, with the exception
of tho subsidiary drains coming in at intorvals,
tho actual population of the houses lying slong.
sido tho drain will not contaminate the water,
oxcopt by downward Sltration through tho soil,
and this is not very pomsiblo. Tho danger moro
to bo feared is, in my opinion, that from leavy
storms bringiug the pollution into tho mnin drain
by way of tho subsidiary drains. One or two
casos wero noticed nob far from the maln drain
and on the subsidiary drain,  Tho value of filtra.
tion, an suggested by Mr Murray, is not under-
rof It must be remembered, however, that
it i individual cases (hat have fo e considered
in connexion with water supply, especially in the
caso of a highly efficient hody ‘of men such as wo
ehiall have at the Naval Base, ~ If only, by ono acel~
dent to the filters on any particular day, or any
purticuler two days sicktiess wero to arise, thero
is the danger of the whole schemo being crn-
dommed by the medical authorities, who wonld no
doubt ask why wo hnd not obtained tho water
supply from an absolutely immuno rource Tn
regard to filtration. one of the first difficulties fore-
seen—and one which T think incroases the cost of
the works over Mr Murray's estimate—was that
to pass tho water into tho minins after filtration
until it has been bacterinlly exaniined, is not a
good practico; in fact, in continentel towns, this is
interdicted. ~ Any such bacterinl oxamination ia
generally specified to bo by incubntion on gelatine
plates, and exposed to & temporature of 22 degrees
centigrade for two dnys. Then, if the number of
hacteria s found to he within 100 to 200 per cubie
centimotre, the water is considored safe. 'The
number of the bacteria varies daily and monthly
for certnin rensons, one of which is the necessity
for changing the filtors. The character of the water
that is heing filtered is affected hy the flow, who-
ther it js the ordinary minimum flow or flood, and
the varintiona havo heon noted. In Derlin, tho
results vary from 28 to 1,666 per cubic centi-
metre daily, Then thero is alse the changiug of
tho filters.” Theso requiro to bo what is known as
seraped ; tho top film of the sand has to Lo re-
woved at stated intervals as the flow diminishes,
and after tho seraping, it takes some time hoforo
they are restored to their maximam efliciency.
The number of bacteria in the wator to be filtersd
varies at differont seasons. In the Potomac River,
the number of bhactoria was, in Decomber, 967,
January, 3,774; Fobruary, 2,636; March, 1,210,
April, 1,621 ; May, 1,064; June, 348, July, 265;
August, 254 ; So)plembcr, 178; Octoher, 76. No-
vember, 116, Thore pro other similar instances,
but I morely quote this ono at random, and it
will bo seon that there is a varintion from 75 u{)
t0 3,774, The bacterial pollution of streams is al-
ways greater during high-wator stages. Increased
earrying po“'erhnl_:zpns more silt, and bacteria

don storms cause considerable danger of polluti

from tho sibsidiary channels, and from the houses
-on tho main drain. Tt is admitted that tho flow
of the Bunyip River is vory considerablo—sufficiont
to at onco wash away any danger of infoction,
especially if, ay suggested by Mr. Murray, thore
‘bo sand filtration; but it cannot be donied that
tho aroa of the water-shed will becomo more and
more densoly populated as timo goes on, thero
being good agricultural country in the watershed,
tho remaining area being about 80 square miles of
Btato forest land; but immediately above the Koo-
woo-rup sottloment thoe river runs for a. considerable
distance. through good agriculturnl country which
-at present has not been cut up, but is in large

pany  sucl of tho soil par-
ticles.  This is just the time that I would look
for troubls with the filters, owing to the water
carrying more 0ilt and making it more difficult
to filtor. Aws to filtration, it fs stated that bac-
toria can find its way through tho filter under the
actual working conditions, when a filter is new,
In saying that, I am not by any means runnin
down sand filtration, becauso, although the san
filtor is not by any means disease proof, and is an
imperfect menns of purifieation, it i» tho best
imporfoct method that has yet boen devised, If
tho water shows over 200 of bacteria. it should not
bo admitted into the main., The gorm contents
of any water coming into contact with soils are



differontly affected by the soil layers. To recapi-
tulate, immediatoly within the neighbourhooed of
tho proposed take-off is a largo aron under agri-
oultural cultivation, with nll its concomitants of
pouliry and animnls; and thore is nd drain.
ago othier than through tho soil or into tho main
drain. At present, the ground is fresh and now;
bub as years go on, the population will increase.
No doubt, mentbers of tho Connnittee may have
noticed refl in the PAp to the
trench~s in Flanders, whero there have been
numerous typhold cases, due to filtration threugh
sofl impregnated with bacteria, A large portion
of tho wolershed is alicnsted fand and will be
increnasingly oceupied, and in the absence of any
drainage schemo for small towns, drainnge into the
swanp area would, in my opinion, cauge the uso
of water from the main drain at Xoo-wee-rup,
ovon with sand filtration, 10 be regarded with very
grava doubt.  Thoe suggestion I mako is that the
members of the Comwittes should pay a visit to
the place aud see tho conditions for themselves,
Tho next point. I should like to touch on has re-
ferenco to tho cost. While ing with Mr.
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and in tho meantimo tho cost will bo much higher
than what 1 have stated, I should now like to
make 8 rough comparison with tho Notting Xill
schomo; and_ this comparison is based on Mr.
Murray's cstimate of tho immediate cost, Mr.
Murray's estimato of tho capital coet of tho Not-
ting Mill schomo, with 9.jn, wood piping, was
£63,000; and tho estimated annunl charges, pay-
ing 1s, per 1.000 gallons to the Board of Works,
ot £5,636. At 8d. por 1,000 gallons, the figuro
would be £4,935. Howover, I consider that thoss:
figures should be increased, Mr., Murray puts
tlio interest on sinking fund at 4} per cent., and
tho depreciation of the wood piping at 23 por conb,
only. ~ With a consumption of 120,000 gallons
n day, the results would work out somewhat simi-
larly to thoso of the Bunyip pumping scheme; but
the quantity of 120,000 gallons a day will not be
noeded for somo yoars, It wo {ako the figure ab
30,000 gallons a day—=which will be quite suffi.
cient for the noxt few years—n considerablo
economy is shown in the caso of the Notting Hill
ucl‘mr'xm. . Howaver, I should like to prepare o

Mureay's figures in_the main for the separate
s?'s&em for Bunyip. I think that tho capital cost
should he increased by ahout 10 per cent., making
about, £65,000; suclt increase to he for the pro-
vision of n stand-by in the pumping plant. T
should not like this naval station, in case of a
breakdown, to ho dependent on one pump., T
think that some of Mr. Murray’s figures aro a
tittle lows bug they do not affect the result much,
1 shonld personally, as T say, assess the first cost
a3 vepresenting nbout £656,000, s against Mr.
Murrny's estimate of £57,600. T understood from
Mr. Murray he had not thoroughly gono into the
question of the annual charges, thongh we had
somo conversations about them; and T think that
his estimate of £4,130 ought to be increased to at
least £5.500. Somo of his items, notably main-
tenance and management, are, I think, foo low.
His figures include interest and sinking fund at
4} per cent. o has put down & per cent, for
depreciation of the pumping plant. whereas I think
that 10 per cont. would be quite a fair thing.
1 should not like ta say that « set of pumps would
fast thirteon years. I coneur with his estimate
of 1} per cont. in referenco to the reinforced con-
crote pipe; bug I think that his 23 per cent. is
too Jow in regard to the wood piping. Ho has o
carctakier put down nt £20 por annum, an engine-
driver nt £3 a wook, and fuel and stores at £225;
but I would ineresso maintenance and manage-
ment from £500 to £700 per annum. Thon,
agnin, T think that attendance and repairs for the
main drain at £27 is too low, and it ought to be at
lesst £160 To sum up, the annual cost of n
separate scheme, as sugpe by Mr. Mdrray,
should, in my opinion. ho nhout £5.500. with in-
tevest and sinking fund at 43 per cont., as agamst
the £4,130 estimated by Mr, Murray,

166, To Mr, Sampson.—If wo take tho quantity
at 120,000 gallons r day. the cost would come out
at abont 2s. 84 per 1,000  This, however, is a
sehieme capnblo of much more than that, and the
cost will bo reduced as tho ¢consumplion increnses.
if you double the quantily, yon can get it almost
at half the cost. Tor somo years, the cost of the
water per 1,000 gallons would bo much higher than
what 1 have stated; what I mean is that we shall
not bo nsing ns much as 120,000 gallena a dav
for same years yet My catimate is based on n
population of 2,000 at 60,000 gallons a day; Iut
that is high, for Melbourno is not using that
quantity proportionately with all its manufacture.
1t will be somo years bofore 2,000 uro at this place,

and submit it to the Com-
mitteo later, so that thoy may have Lefore them
the exact figures,

157, To Senator Story—T do not anticipate
that any groat quantity of water will be required
for shipping for some years to come, Tho
dopartmental officials, in their inquiry as_to
soparato catchment, wero arrested by Mr.
Sambell's scheing; and I think that the Com-
mitteo might look further into the mattor, with
a view to n separate schems of their awn, boforo
coming to o final conclusion, Thero are along
tho Dividing Rango a_number of suitable areas,
and the Teomue Creck is one that ought to bo
oxamined. This is in granite country, and an
aren of ahant 8 ar 3 square wmiles would be amplo,
It could be entirely freed from any population,
and would prove sufficient for fifty years to como,
It would Do a gravitation scheme~tho Dividing
Rango Leing quito 1,000 feot or more above sea-
lovel, Tho length of the main would be vory
littlo more than that from Notting Hill; and tho
capital cost would only bo increased by the pur-
chase of land, and the construction of an carthern
bank reservoir, I think it could certainly be
done under £100,000, and would give water from
an absolutely unpolluted source. Tho liead of the
Toomue Creck is about 8 miles north of Paken-
ham, Tho line would be about the same aa the
Notting Hill line. There is not much sottlement
thero; and, as it is not vory good country, the
settlomens could bo bought ont.  In the £100,000
I mentioned, I include £20,000 for lsnd., 'The
advantages of o scheme absolutely our own upgenl
to me; but the iden of the Department, as atated by
the Direetor-General of Works, is that it would bo
difficult to separate a scheme for the Naval Base
which entails an expenditure of public money
from eny schemo of supply for tho whole AMorn-
ington Teninsula, I mention this only in view of
tho suggestion for a ssparate systom,

158, To Senator Kealing.—IX should hardly like
to use tho word ‘¢ condemnation ’’ to describe my
attitude towards the Koo-weexrup swamp, and
would rather say that I havo a foar of what
might happen under the possibility of such &
scheme,  All the liouse, yard, and stock dminnge
runs into the soil, and may not reach tho main
drain for years. But a sudden thunderstorm is
liable to wash it through the subsidiary drains into
the main drain, or the soil may become stendily
impregnated. There is no sewersge system here
-—~Just the ordinary pan system, and so forth. I
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saw o paragraph in tho newspapers a littlo whilo
ago suggesting an sbandonmont of tho Monbulk
for the Bunyip scheme; but ns tho matter was
beforo thiy Committee, and undor consideration, 1
did not pay much attention to ft.  ‘This is not at
all o now matter, but has Leon undor considera
tion for somo timo. I do not knaw whatler the
foatures that I have dealt with this morning have
been undor the nolico of thoso who favour tho
othor schento; but I Lave to}d Mr, Murray of tho
objections that I have, and ho quite understands
that T was coming hero to give tho ovidenco 1
have this morning. The schemo to which you
refer was roughly considered wlien wo originally
thought of & water supply for the Naval Baso;
but we did not dream of it being possible to take
water from tho main drain, This is ono of the
reasans why I wish tho Coimmitteo to sco the placo
for thomsefves. Bolore Mr. Murray gave lis evi-
doneo on Monday last, wo had “discussed the
scheme, and I pointed out to him that T wns
strongly against his jdenss and wo have dath given
ovidenco with a knowledge of that divergenco of
opinion.  Mr. Murray relies on filtrativn, and T
say that filtration is a splendid thing; but whils
it may bo all right for 363 days of tho year, it
may eseapo you on one of tho other two days, aud
this wonld he enough to do the mischiof. ~ As to
tho fignres, and as to practicability, wo agreo;
but I do not like tho conditions. I have noticed
the drainage that goes through the Monbulk, Cor-
dinja, and the Menzies catchments; but Mr, 8am-
bell, in submitting his evidence, proposed to clear
theso nreas of settlement. I understood that tho
properties be{zld Sherbrooke were suggested as
proportics to be purchused; but, if not, this must
prove n much worso caso, beeauso it will become
o densely populated neighbourhood, There is &
rogular township just abovo the reservoir, but the
drainago from that could bo doviated, In poriods
of storm, the pollution of the water is very much
greater, and I think that applies to all storms.
In places whero thero is no sctiloment, but whero
the country is densely covered with timber, the
pollution will bo very much reduced, but thero
will bo some bacteria, When the tap water in
Melbourne is very often cloudy nnd dirty after n
storm, it may mean that the water has in it clay
in suspension, and it is an indication of the prob-
ability of ite being polluted with Lacteria. It
meays more silé and increwsed carrying power,
for tho baeteria accompanying distirbances of
tho soil particles. T do not think that that is »
recent discovery.

150, To Mr. Gregory—The water used at the
Naval Base is purely for drinking purposes, and
it {a taken down in ttucks. It is got from the end
of tho Board of Works schome at Mordialloe. The
water is taken to the railway and pumped across
to the cooking-house, and it costs us about £40 a
montl; but, owing to the Department paying
off men, I think tho cost will drop to about £25
o month,, For other purposcs, wo get wator
locally. I am told by the resident engincer that
it is. proposed to tnke there about 500 men from
Williamstown in tho course of g couplo of months.
‘We have been carrying cooking and drinking water
for about 500 men so far, but the number has
been reduced to sbhout 250, so that when the other
600 men come we shall have to provide for
about 250 mare than previously. I understand
that water will be required to provide certain
shipa of the Navy, and it is essential that it be
the very purest. 1If it were decided to adopt the
Bunyip scheme, I should seriously consider the
use of otana, or some other means of sterilizing.
The ozone sterilization is the safest, and would be
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woxpousive. Thero s a certain amount of pollu-
uon In the New York and other catehment areas
for big cities, Tho London authorities, 1f thoy
havo not alrendy dune so, aro considering the
advisability of getting water from the Welsh moun.
taing, in the same way as Manchester and Bir-
mingham have alceady dane.  Thess, however,
aro special cases, in which wo have leavy pollu.
tion with contaminated streams, It has Loen
found that filtration very much reduces the con-
tamination, and as I have already said, it is the
beat imporfect mothod that hos yet been devised.
Tho Xoo-wee-rup drain was cut to take tho drain-
ago of the swamp; before that {t was a ti-tree
swamp, Now, however, it is all closcly settled.
and I should say thero are 1.000 people on the
avez.  The switary system there js primitive
Mr. Sambell estimated the cost of the land n
the Monbulk sehwme at £3,000, and T think that
would provide for a great deal of it, with
davintion draing for tha rest of the area.
There aro good slopes, oand the conntry
will Jend jtsell to devintion in _certain portions,

int of differenco between Mr, Murray and
myself is in that ho does nob think that all the
population shonld b withdrawn from the water-
shed area; lio relies on filtration, while T rather
rely on n clean area for tho start, Wo cannot
geb a clenn area withont going to the Dividing
Range, or right to the head of the Bunyip Yon
could got n supply of 300,000 or 400,000 gailone
a day within an aren of a couple of square miles
That would bo ample for the Naval Base: but T
would not like to undertako the Yeninsula under
30 or 40 squaro miles. T heliove that the penin.
suls will bo heavily populated somo day, and that
it should be supplied from the Board of Works
aohome,

160, T'o Mr, Fenlon~Tf there were a proper
aystem of drainago for the swamp, fudependent
of tho mein drain, a great deal of my objoction
would cease; but that would be a very difficult
and costly matter. T do not say that any of the
drainage goes into the stream at present, but
only that it may go. T aw familiar with the
Coliban sclhieme, and T know that it js linble to
contamination.  In estimating the water required
at tho Naval Base, we only take into consideration
Naval requirement, and make no provision at .11
for population outside. Wo aro advised that tho
Commonwealth cannot do s, except in combina-
tion with athers. T think that the cstablishment
of tho Naval Base might make a differenco of
about 25 per ¢ent. in the population to be served,
though in my opinien thie elfect of thoe establish-
ment of tho Bass in this rogard is much exag-
gerated,  Most of the men employed at the Baso
will get provisions and other supplies from centres

, like Moelbourne, nnd run their own canteens, wet

or dry—spending very littlo money outside their
own l’l))'onn{*’lenry. HI 53' not think that the water
supply to other peoplo would have much effect
on the local supply of goods. Assuming that
thers are 4,000 people connected with the Naval
Baso, 1 do not think that wo would have moroe
than 2,000 peoplo surrounding them. Doubtless
State Parlinmentary authority would have to bo
got for supplying those other persons with water;
but T do not think there would be much diffienlty
in regard to that.

161, To Senator Stary.—The cost of the water
taken to tho Bnse means from £1 to 26s, per 1,000
gallons, and the Naval Committeo have been press.
ing for a quicker and better supply. The Notting
Till schome is the easier proposition, meaning
simply n cast-iron main.  The next simplest
schemo is, I think, the Bunyip scheme; and the
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third, tho Dividing Range soparate schome. I
am speaking i each easo of a separato schomo to
supply the Daso. only without delay; and the
tinip required to complets the work would Lo nfuo
months for tho Notting 1l schiome, fifteon months
for the Bungip schemio, aud ejghteen months for
the Dividing Kengo schomo, I wonld recommend
tho uso of castriron pipes for & Food desl of tho
length from Notting 11111, but I should like to put
down wood pi] )hlgﬁn cortain portions to test the
life of such pllpiug. Howovor, at this stago, I
am not preparcd to recommend 43 miles of wood
piping which las not _yet been sufliciontly tested
in other countries to justity the difierenco in the
oxponso as against cast-iron od)iping. I should
think that the cost is as £40,000 to £60,000. Re-
inforeed concroto would not lend tself as a 9in.
pipe_from Notting Hill; the prossuro would be
too high to make it nn cconomicnl proposition.
Tho pressuro would not provent the uss of wood
piping; but I doubg whether the Linding on the
wood piping would Jast. I think, however, that
wood piping is worth an oxperiment. It has
been found that water that contains bacteria within
200 per cubic centimetro is rensonably safo for
human consumption-=that. is the safe number sfler
the water has passed tho filter bed,  Under the
cirenmatances, bacteria may multiply, bub not the
harmful ones. All water contains bacteria, but
not. necessarily bacteria that is harmful; and the
water is, as it were, put through a sieve.

162, T'o Mr. Finlayson.—I think wo may take
it that the cost of woter et the Baze will be iu-
ersased from £40 to £60 per month: owing to the
removal of thio men there from Willismstown,
This £40 covers the whole cost of pumping, car-
ringo, and overything. This is at a lowor cost
than under n soparato systom, bub wo nre sup-
plying ouly drinking and cooking water ; tho water
wsed for building aud other purpoecs is brackish
water obtained locally. There will be no serious
disadvantago if wo take a little time to consider
tho question of water supply, TIndeed, it is quite
desorving of another month or twa’s consideration.
Thero conld be no serious disadvaniage, st any
vate, from a financial point of view. In order
to tap the State forest reserves, it wonld bo ne-
cessary to go 36 milos further than the suggested
off-take. n 8 miles of that distanco, liowover,
the population decreases very much, because the
country is out of tho main 1 t. It is

164, T'0 the Chairman—1 think thero is pos.
siblo risk which fltration would not always ro.
move, and I am not prepared to trust filtration
absolutely, In tho Monbulk scliomo, I should pro-
fer a clean country, and the dnimge h\lo\ﬂlp bo
cither dovisted d.  That objection might
bo casity met {n tho cass of the Monbulk schermo,
but it could not be meb, oxcopb at great oxpense,
in tho case of tho Bunyip schemo, ~As I eaid be-
fore, tho jdoea of the Director-Goneral of Works is
that this i» public monuy, and that any way that
would enablo tho Commonwealth to Join with the
rost of the Peninsuln would bo a proper method
of oxpenditure. It there were combination with
the small authorities on a businese-like basia, there
would be some advantago ss time went an, but not
in tho Initia) stages, As tho population, of the
poninsula incresses, I think thero will bo & ten-
denoy, for the prico of water to be reduced. When
I spof(o of the 120,000 gallons, 1 reforred to the
iroments of the Naval Forces only; the civil
population will get their water from tho Morning-
ton, Frankston, and Hastings Trust, Land in the
neighbourhood of the Naval Baro in boing sold
privately overy week, but thero is no intontion on
tho part of the Do;mr'.ment to acquiro any outaide
tho present area for workmen's coltages, or any
other purpose. The porsibility of a township
springing up has nob ontered into tho calculations
of the Commonwealth, hecauso most of g}no mon
will bo singlo, and canteen-fed, and will have
a tendency to coma to Molbourne for recreation

Purposes,

U

(Taken at Melbowrne.)
TUESDAY, 9t NOVEMBER, 1916,
Present:

Mr. Riuey, Chairman,

Senator Keating, Mr. Finlayson,
Senator Story, Mr, Sampson,
My, Fenton, Mr. Laird Smith.

Thomas 1ill, Engincer, Deportment of Ilome
Affaivs, recalled, and further examined.

1644, T'o the Chairman,—When I was bofore the
C itlee proviously, the Actmg Charman asked

genorally forest country, oud an ideal catclunent
aren—it would give an ideal supply o far as the
wator is concorned, We should ovoid all dangers
of contamination such ag I have pointed out, and
I am salisfied that there is sufficient—indeed, o
splendid—supply of waier thoro. Mr. Murray's
estimato of cost is £67,000, and, in order to reach
this cloan country, of which we are now speaking,
wo shall have to pay £30,000 more, I think, 1
should have to leok into the matter to sec whether
a concrote main would do for this country; if so.
it would cost about £87,000. Wo could put cast-
iron pipes from the Ligh level for about £100,000.

163, To Mr, Sampson.—This State forest nron
would make o fino water-shed, without touching
any of the alienated 1and, and it would be n water-
shied of 80 to 100 squarc miles, and granite
country at that, ‘The clovation is about 1,200
feot, though the Baw Baws may reach ns high a8
2.000 or 4,000 feet; at any rate, wo may tako it
that wo stiould bo over 1.000 feot for a resorvoir
site, T never liked the Monbulk scheme, and it
is ono T cannot recommend, I hink it is de-
ficient in catchment nrea for the suppl{ of the
wholo Peninsula, Xt might bo possible, by going
higher up_tho Bunyip, to get a supply for the
whola Peninsula.

me to prepare figures showing tho rolative annunl
cost, for five, ten, and fifteen years of the Notting
1l and Bunyip pumping schemes, based on an
cslimated supply of 30,000 gallons per day for tho
first fivo years; 60,000 gallons imr day for tho
next five years; and 120,000 gollous por day for
a third period of fivo years, which fs tho .rropo-
sition put forward respecting the Notting Hill site,
In my report to the Diroctor General of Works
my estimato was based on 2 4} per cont. chargo
for interest and sinking fund, but soveral mem-
bere of the Committeo thought I should make it
63 per cent,, aud I have propared tables on that
basis, The estimato of tho Bunyip schemo is based
on a supply of 120,000 gallons per day for the first
five years, 240,000 gallons per day for, the sccond
fivo ‘years, and 360,000 gallons por day for the
third five yoars. Thaf was thoscheme pub forward
by Mr, Murray—to take water from the Koo-wee-
rup main drain, and, h{ gravitation and pumping,
deliver it straight to the Naval Base. In regard
to tho Notting Hill scheme, as there has been &
slight increaso in tho cost of materials since the
estimato was furnished, I will submit an increased
estimate of the capital coeb over and shove the
figures furnished by the Director-General of
Works some months ago.

Norrive Hhon Navau Bask Souxse,
Copital Cost waing Dein, Woad Pipe,

43 miles D-In. wood pipe, at £1,0000
.Z‘crvm Reaervolr, ]Ull willlon '(ulllnl::r ults - : “3‘?28
l;l 88 o . e w - "800
Provislon for oxt o « - - 3%
Bn?lnmlng Burvoys, Supervising, and Coil - 120
tlngencios e ”» - - 4,800
Total capltal cost 10 " = XB3,000
Annval Gharges, -
Interest and Sinkiog Funds, 6} por cont, on
483400 " . I e o= L0135
Depraciation, 5 per cont, on £67,000 w20
Maintenance and Management, exclusive of '
general exponnes st Baso ove 1 100
T

30,000 guMons per day st Bl per 100D gallows = £411 pup.
Annval Charges for & Years ut 30,000 Gallons per Day.
20

Mtyear = £+ L3005 . L4
oude = 807 2 2,
-

Mo o= 6030 1
Gther = 6UIG X 6
60,000 gallona per duy at 0, per 1,000 gullons = 2822 po.

Annual Oharges for § Years ai 60,000 Gallons per Doy,

axnu

Ityear m £803 & £6,008 = L0487
i = ods xS = m:n?i
3d . o= BN x4 = 10400
@h o» o= G X 4 = 208
Bk on = G487 X 6 = 32438

120,000 gallons por day at 0, per 1,000 galtons = £1,044 po.
Annual Charges for § Years at 120,000 Galions per Day.

Ibyear = £L644 4 L5008 = £

L 7,300
ond v = 7300 x & = 14,018
Gd . = A0 X 3 = 2,0
4h o o= 7808 X 4 = 6
Bh o+ = 700 X & =

Total charges for 6 years, £10,380,
Tota] charges {or:lo})"u:‘. £02,835,
Total charges for 15 yenrs, £04,300,

Capital Cosl, using D-in. Cast Iron Pipes.

42 miles -In, O.1, pi| o
Borvice Resorvole loﬁn(llion gallos M:('_igg
Proviston for extras ': l.ggg
£01,000
Annual Charges,
Toterest and Sinking Funds, 83 per cent. on
461,000 e - e oo w £3,385
Dopreciation, § por cent, on £81,000 " = 305
Maintenanco and Managoment, exclusive of
goneral oxpensca at Basa . P 100
£3,760

30,000 gallons por day at8d, per 1,000 gallona » 42l po,
Annual Charges for § Yeare at 30,000 Gallons per Day.

1t year = 61+ £3760 = -]
Y2 oA ox T oz o
i S| . 12513
dhow = A ox % = sy
Bth » = 471 x 5 = 20,803

61,000 gallons per day at B, por 1,000 gallons=  £822 p.a,
Annual Charges Jor B Years at 00,000 Gallons per Day.

lat year =  £822 4 £R700 =

208 » = £A52 X 2 - ‘é’?ﬁi
8d 4 = 4582 x 3 = 13740
Wtho» o= 82 x 4 = g8
Sta » = 4882 x 8 = 22010

120,000 gallons per day at 0d. por 1,000 gallons= £),044 pa.
Annual Charges for & Years nt 120,000 Gallons per Day.
£3760

It yenr = £104 o 3] -

[l SV el
Ade = MO X B = 1012
dthe = 04 4 = 2,608
5th » = &01 X 5 - 27,020

Total Churges for § years, £20,855,
Tatal Charges fer 10 years, £43,763,
Total Charges for 15 years, £70,786,
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When the first catimato was submitted to the Nav:
Dopartment, alternative figures wero given fo)l"
9-inck and 6-inch pipes, but the DNopartment asked
for the Qunch pipo to bo used. Thero would be no
troublo with G-inch pipe if it ran continuously
into tho reservoir. At the end of fifleen years
tho water supply would be suflicient for the ro-
quirements of & population of 4,000 people. I
think it will be many years hefore it becomes neces.
sary to sup{)ly that number. With the servico re-
sarvoir at tha 100-feet level, tho discharge per day
throngh a G-inch pipe would boe 103,000 gailons.
With the servico reservoir at 120 feot, the dis-
clmr‘,ro would bo reduced to 99,000 gallons, and
at tho 140-fect lovel the discharge would have
dropped to 93,000 galions, With the sune lovels
the amount that would be supplied through a
9-inch pipe would bo respectively 288,000 gallons,
273 000 gallnns, and 262,000 gallons. Not ver):
much would be saved by puttig 1 a smaller prpo
if iron pipes were used,” The excavation would he
the samo in cach cnse, The figures I lhave pre-
pared \m!x regard to the Bunyip scliemo aro based
on nlg)p]xca of 120,000 gallons, 240,000 gallons,
gnsdb %roé;)gn g?llona per d{n_yA The total estimated
0. his schomo, as estimat 0
it ated by My Murray,

Boxvir Navan Basz Scusss,
Novised Entimatc of Annual Charges on a hasls of 190,000

ignllon- per day,
nterest and Sinking Fund, 5§ per cent. on

£ e . .- X
l)c])mln‘(lnxl, 1o pelr cent. on £2,000 for pumping = i
anl v - = 2
13 per cent, on relnforced cone o
crete pipe, £ = 405

27,0
& per cent, on iftration plant,
L2, ror " = 125
10percent.on wood pipe, £12,600 = 1,250

Maintenance and Management,

Corotakorathendof Matn,e = 200
inglneer e = 200
eol and Stores = 200
1L - ” e % 25
Ropafes ... . " o= 86
Contingencles ., = H
700
Pipo Mafs Attendanco ond repairs =
Filtors, labour cleaning fepui T R
Provision sum for unforescen expenditure .. = 48
£0,000

6,000 x 20
__mLﬂ_ = 3,935 penca por day of 120,000 gattons,

3,085
"—,A-,— = 332 penco per 1,000 gullons, or 2s. 0d,

166, To Mr. Sampson~It would not bo possible
to savo very much on this estimate if the suppty
were cut down to one of 30,000 gallons per day.
It might be possible to reduce the consumption
of coal somewhat, and stores generally might b
reduced to £100. Qu a supply of 30,000
gallons, the cost would be hetween 1ls. and 12s,
per 1,000 gallons; on a supply of 60,000 gallons
per day, the cost would be Bs 6d. per 1,000
gellons, T am prepared to reduce tho item for de-
preciation of the wood pipe, if necessary. Only 2
small length of 5} miles would be required, and I
estimated the depreciation at 10 per cent., because
of the naturg of the soil, which is salty, and might
affect the wire round the pipes. I do not think
any reduction on that item would make very much
differenco to the general estimnte. On the figures
for & supply of 240,000 gellons per day, I have
simply put in another shift, with the incrensed
charges that would be nccessary in consequence.

¥z
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Revised Estimato of Annuat Chiarges on a basle of 240,600
gallons, worklng twoshiits
Interest and Sinking Pund, 5} per cent on

s . " e m £3,162
Deprectation, 10 per cent. on +2.00for puinping
plant . B £00
1) per cent. on_reinforced con-
creto pipe, £27, . - 403
8 per_cont, on filtration plant,
12, - o o 125
10percent, on wood pipe, L2000 w1280
.
Maintenanes and anazement,
Carctakor ot hcad of Maln.. - £590
nginoe .. - 400
uol and Stores . - 600
0it “ o - &0
epaire ... " = 110
Contingencles ... - o= 140
aa = L0
I’Ilm Main Attendance and repalin .. L 180
Filtere, labour cleandn, . = 44
m for unfu. axpend - I
10,740

8,y ?:u'::o_x.'_"! « 4,137 penen per day of 240000 gallons,

4,4

1558 pence £1a, 0.} per 1,000 g 1llons,

Lievssed E thmato of Anninal Charges sn n Lisisof 260,000
gallens, workag thisee storgs,

Toteryst atel S bug k!, Tg1erecnt en
L3 B £2,102
Depreclarpmn, BIp il o 20 sefar pryap
r . . - " 20
I
43
rant,
125
ey
12550
Mo e T i b
¢ anctaker ar b wl ot tuin £30
Ly . Fin
Fue.toal st rea - 900
ol - - 38
Hepairs i3
Contingenei 3 e
440 = 2
L1 marar spaars and repaics . - 150
e feaow e . " 1]
Tes 0 BUI 106 G0t v 26w ecpenditure = o
£7,412

SAIZ X 0. 12
AR X P12 G e S gallans,

8T 13 s penco o 13D e 10N gollins,

166 To Mr. Sanpem, Usng a 9 meh wouden
pipe from Notting Iful, the cost per 1,000 gallons
on a total daily supply of 30,000 gallons would,
for the first five years, average 1ls. 1d. At
€0,000 gallons the cost per 1,000 gallons would he
bs. 6d., and at 120,000 gallons a day the cost
would be 3s, 4d. per 1,000 gallons. With cast.
iron pipes the figures nre respeetively 7s, 7d.,
s, zJ‘., and 2s, 6d. per 1,000 gallons, In fif-
teen years, using castyrea pipes from Notting
Iill, a eapital cost of £/1.000 would have been in-
volved, in addilion to which charges for intorest
and water would amnunt to £70,785, hased on
supplies of 30,000, 60,000, and 120,000 pallons
per dn{ respeclively for exch quinauennial neriod.
Roughly. the total cost would be £132,000. With
the Bunyip scheme, supplying 120,000 sallons a
day. the capital cost would have been £57,500,
and maintenance and water £01,000, a total of
£148.000.

167, To the Chairman.—The Director-General
mado_his recommendation in favour of the Not-
ting Hill scheme, because a supply would be im-

mediately availablo, and the work could be quickly
completed,  The Bunyip schemo was looked Into
some timp ago, but investigation was not carried
vory far,

168, To Mr, Finlugron,—~The 120,000 gallons
is regarded gs (ho probable maximum supply re-
quired by the neighbourlioed, as somo
scomed to think that provision ought to bo mado
for n futuro township,

169, To Mr, Sampson.~At the last meeting of
the Committee members seonted to think tho cost
of tho Bunylp schemo was rather high. I drow
attention fo tho fact that tho schemo would ap-
pear very much better if a lsrger consumption
wore taken into account, On the aupply of
360,000 gallons per day, the cost works out at
1s. 1d, per 1,000 gallons—suflicient for a popula-
tion of Ilm,OOO peaple. ) )

170. To the Chairman—Probably if a joint
supply scheme wero decided upon, it might
possiblo to deal with 360,000 gallons l‘::r_ day. In
thnt caso my estimates would have to bo incroased
slightly to cover additional cost of reticulation
services, hut otherwiso the charges would bo prac.
tically the sime. A Ginel pipe would be quite
suflicient for all requiroments.

171 Lo Mr  Finluyson,—The chief advantage
of the Notting Hill scheme is that wo mny not use
< g .y o, alable and thersfore it would
le possible tv sava to that oxtent. Otherwise
it would be beiter if the Naval Base had its own
indepeudent supply, u-ing the water ns it was ro-
qund Do et sl it wanld be prasible to
realuee the vapital cout by patling in a pipo sufli-
ciently largo for our needs and working the pump
on three shil‘(a. In my view, it would be much
better to put in pipes cavable of supplying
120,000 gallons per day, and wark only one shift
a day. [ am not ennmonred of the l}uny:p
scheme with the present ofitake. My objection
would largely disappenr if we could ebtain sup.
plies from an intake above the township of Bun-
yip.  This would increase our capita] cost con-
siderably, probably by £14,000 or £15,000, but
sich o proveeding would guarantee n very fine
supply for a very long time, and I think a better
quality of water would bo obtained at tho head
of the Bunyip.

172. To Mr. Fenlon—1 think the Bunyip
scheme with the intake as at presont would cost
£6,000 per that is, includi:
coal, interest, and sinking fund,

173, Po_Mr. Finlayson.—I would place the
main servico reservoir for a joint schomo at &
spot on a point on tho Longwarrin Ridgo about 3
uAes oheso lauketon, The inlet to the offtake
13 ot the contre of the Koo-wee-rup seltlement.
From there, nbout 18 miles of slight gravitation
would be experienced to a point just immediatoly
north of Westernport Iay. From there wator
could be pumped to a reservoir at 360 feet on
Mt, Eliza, from which it would gravitate in all
directions, ~ For the separate scheme water could
be pumped to a site about 2} miles north of
Hanstings, near Somerville, and passed to the
Naval Base by gravitation. So that a largor
scheme of general supply would not cost o great
deal mare, though Mr, Murray propoted to in-
crease the 16-inch reinforeed concrete pipes to 21
inches, and to construct a larger reserveir on
Mt, Eliza,  Such a scheme would be much the
cheaper if the water is good enough, and if the
State Rivers Board would undertake to supply
the Naval Base together with the municipalitics
and shires in the district. _Several years would
Krobnbly olapse before everybody concerned could

s brought to agree to such n scheme, Our

g pumping,

position would bo very much the samo if the water
were takon to a servico rescrvoir on Mt, Elza,
and other authorities desiring lurpﬂu were pore
mitted: to act on their own initistive in taking
supplies from there, I do not think thero would
bo any difliculty in regard to the quantity of
water roquired” for the Naval Baso if “this
course were adopted, A betler genera) scheme
could bo arranged, however, if tho offtake were
taken higher up the Bunyip, and it might bo
worth whilo suggesting that ropresentatives of the
intereated shires and municipalitios should accom-
rnn tho Committee on an inspection of the
0ca) y

174, To Senator Story~~At present wator i»
conveyed {o tho Naval Baso by train from Mor-
dialioe,  Threo trucks per day—3,000 gallons—
aro sent at o cost of about £30 per month,

176, To the Chairman.—The Director-General
of Worka put forward the Notting il scheme ns
being probably the most satisfactory for n sopa-
rate supply. ~ I agreo with the Director-G ]
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visited the Dunyip Creek, and gono into what is
now known as the No. 3 or Bunyip schemo, but
Lefore giving my views in regard to it 1 should
like to recall to the Committee thoe evidenco that
I gavo concerning schomes No. 1 and No. 2, the
Metropolitan, and the Cardinls, or Monbulk
schemes. In rogard to them I said:—

Thero will be, in the conrss of years, s
largo fncreass of population at the seasido re-
sorts, Mordialloe, Carrum, and Frankston,
that general locality hoing the most alluring
of such resorts within ensy access of a large
city, Admitting such & probability, tho popu-
Iation would demnnd water from a supply,
and if it then transpired that the Crown had
paid a large sum for a supply which in no way
improved conditions in such localities, thers
would be n stigma for a Inck of foresight; on
the other hand, if a pipe main wero laid
largo enough to meet all demands, the ine
clienu-d cost should not be a chargo against
the

The Bunylp schemo, in my opinion, would bo a
good achémo if it wero taken further up, As o
single schemo to supply the Naval Base only, T
favour the Notting Hill scheme,

176, To Mr, Finlayson.—I would favour a com-
bined schome if it wero possiblo to serve nll tho
interests likely to be involved.  Such a scheme,
howover, would occupy a longoer period in con-
struction, and there might bo some difficulty as
to the payment of the initial costs.

77. To Mr. Fenton.-If n combined schemo
were adopted thore would be no difficulty in sup:
plying tho needs of the Naval Base.  As an on-
ginecring matter it would be possible in a joint
scheme to supply the Naval Bass just as easily
as it would bo possible to supply Frankston or
Carrum, The difficulties I foresco are the other
ones,

178, To Mr, Finlayson—Tt would bo possiblo

to tako water from the reservoir at Mt. Eliza to
the Naval Base within a year,  For thoe first part
of the bigger schemo reinforced coucreto pipes
would Lo considerably cheaper than east iron.
The proposed offtnke is at & level of 110 feet
Ovor a distance of 18 miles the dron is only abont
80 feat, so that reinforced conerete pipes would
b quite suitable,
. 179, To Mr. Fenton.—T wonld much prefer the
Bunyip schemo if the offtake wero higher up,
It would bo possiblo under the present schemo
to utilize the now proposed offtake and extend
higher up later, but I think the offtake ought
to go up another 8 or 10 miles,

180, 7o the Chairman —It mav be that the
Government will he called upon to pny easoments
for tho right to cross a numbor of good paddecks
growing English grasses linlf-way botween the sug-

» gested inlet and the pumping atation,

(Taken at Melbournc).
THURSDAY, 24ri FEBRUARY, 1916.
Presents
Mr. Ritey, Chairman,

Senator Keating, Mr. Finlayson,

Senator Lynch, Mr, Gregory,
Senator Story, Mr, Sampson,
Mr. Fonton, Mr. Laird Smith,
Percy Thomas Owen, Director-General of Works,
Department. of Tome Affairs, recalled, and fur-
thor examined.
181, To the Chairman.—Sinco giving evidence
in this inquiry, I have, in company with My, Hill,

T pointed out tlat until the Cardinin Creck pro.
posal had been definitelv denlt with, wo conld not
go much further with the Metropolitan scheme,
because the shiro authoritics would have to ap-
[mmch the Metropolitan Doard of Works Leforo
ho Hoard could do anything, aud that if a scliemo
wero adopted which would merclv meet tho re-
quirements of the Naval Dase, tho population of
the Morningten Peninsula wonll ho left unsup-
plied. During my absence in India nn_estimato
was prepared of the cost of sepplving the Nayal
Tase from the Metropolitan avstem, but I lave
nob submitted it, hecauss it secins to mo that any
scheme adopted should muvide water for the
whole peninsula, Jlowoever. T shall mention that
cstimate subsequently, T understand’ that the
ongineer for tho shires lins increased the catchment
area included in the Cardinia Creek scheme, hut
I am still of opinion that the entelnnont area
available under that schemo is not suflicient to
provide the supply that is required, and, more-
over, the water would bo drawn from a district
which js being fast covered with orchards and in
which sottlement generally is increasing, There-
fore T praposo to drop ont of consideration the
Cardinia Creek, Monbulk, or Shires scheme, This
heing done, the choice lies hetween the original
Motropolitan scheme and the No, 3 or Bunyip
schemo, Regarding the Metrapolitan schome ‘we
are no nearer to a solution than we were a year
ago. Tho shire anthoritics do not srem to be in
a poaition to approach the Metropolitan Bonrd of
Works, and their engineer would, no doubt, wish
to exhnust the possibilities of the schemo which
hio put_forward before other schemes aro dealt
with. Therefore T do not think thal we are in a
position to consider the Metronolitan scheme any
further. But the Bunyip sehene. of which T was
not aware hoforo I left Australia, offers advantages
which should bring it under very favorable con-
idorati T hically the catel area
af the Bunyip River is the nntural source of water
supply for the Mornington Peniusula, just as the
Cardinin  Creck catechment narea is the natural
source of water supply for the district oxtending
out towards Berwick, Morcover, the Bunyip
River possesses a larger catchment area than the
Cardiniz catchment aren, and there is an excel.
lent run-off from that aren on the Peninsula, T
visited the lJoeality with Mr THill. We went to
Tooradin, and throngh Koo-wee-rup, and saw
the proposed off-take at the d40-foct lavel. WM
Murrav, T understand, bas suggested that the
initinl canital ontlay would he somparatively small
if the off-take were at the 40 {ret level, but my
view is that populntion will inerenze in fthe




42

locality so rapidly that, sliould his proposal bo
adopted, it would be diflicult to *xrovonz the pol-
Tutlon of a portion of tho drainage aren, nnd
that it would bo better to adopt a tako off situ-
ated above the possibility of pollution, Mr. Hill
has pointed out 4o mo ai off-iake above the junc.
tion of tho Cannibal Creck with the Bunyip River
which scams to meet all requiroments, ~ At that
‘mn\t thero iy o good flow of oxcollent water,
Water could bo teken from that point to a pump.
ing station at tho north of Westernport, and
thence by & rising tunin to a rossrvoir at Mount
Eliza, whenco the Naval Baso would bo supplied.
1 havo sinco discussed the matter with two mem.
bers of the State Rivers and Water Supply
Commission, and it has beon suggested that the
ofl-take should Lo mude at {lio’ 330-fect lovel,
where the flow §s much the some ay near Canni-
bal Creck at the 164-feot lovel. This would neces-
sitato nhgut 7 miles more of pli‘po line, but would
give an increased gravity head, and that would
it the coal i } pumpi

had to bo undertaken, I have also discussed with
AMr. Hill and with the officers of the Commission
tho advisability of having a toke-off, in the first
instance, at tho 40-feot lovel, and continuing the
pipe line ot some future time to the 164-foet Tovel,
Cortain ndvnn(nﬁes wotld Lo gained by doing
that, but I think that, in courso of time, moro
water would bo vequired for tho Peninsula than
could bo delivered through s 21-inch pipe, and
thore might Lo some diffienlties in tho way of
using stecl-riveted or wooden pipes nlong” the
No. 1 route, which would not cecur if the pips
lino route of the No, 3 schemo were followed.
Chast-iron pipes could bo used, but their costliness
puts them out of tho question, Mr. Murrav's
estimate for the No, 1 scheme, with a 21-inch con-
crete pipe line from tho 40-feet take-off, was
£136,000, ‘That included tho cost of & filter bed,
and other oxpenditure, amounting to £40,000,
which left about £94,500 for the rest of the
schemo. Tho pumping arrangements, tho reservoir
and the delivery pipe lino may bo regarded com-
mon o both schemes, But if the No. 3 pipo line
werg substituted for the No. 1, a 15-inch steel
pipe woulq cost approximately £59,600, a 15-inch
wooden pipe, £77,000; an’ 18.inch stoel pipe,
£66,600, and an 18-nch wooden pipe, £91,000.
If you added to the £94,600 I have just men

tioned, £59,600 for n 1B-inch steel pipe, you
would got an estimate of £154,000 for the No. 3
schome, or of £161,000 if an 18.inch stecl pipo
were odopted. 1 favour this increase in expen-
diture—of about £20,000—hecause it would pro-
vide & supply to which no oxcention conld he
taken. If wo tock off at the 40.feet lovel, we
should, in the courss of a fow years, have to
incrense an exnenditure of £135,000 by about
£30,000 1o provide an off-take at the 164-feot
level, and should net then have a good gravity
head as nt the 330-feet lovel, nlthough the river
faw would be practically the same.” I have no
definite gauge readings with whicl lo support that
statement, but I think that it expresses the
opinion of both Mr. Hill and Mr, Murray. Tn
considering this matter thero aro problems to ha
dealt with whick, in my opinion, make it advisable
that the Committee should meet tha State Rivers
and Wator Sunnly Commission, a body whiclr is
the guardian of tho public interests, so far an the
disposal of the waters of tho Siate are concerned.

182. 7o Mr, Penton —A discussion of the kind
I suggest seems to mo advisablo, net only for
financial, but also for pencral reasoms. If the
shire authorities said that they would not fall in
with any scheme the Commission wawld have to

sottle with them, The shire authoritios, the Com.
mission, and the Commonwealth euthority are the
threo partics intorosted in this mattor,

183." To the Chairman,~Xf tho schame of which
I have boon speaking wore adopted, the Com-
monwsalth would bo the customor of the State
water authority, and would pay for the water it
used according to the meter chargos. I think
that the Commonywoalth has the power to provide
itsolf with an exclusive water supoly, but, in my
opinion, by doing so, it would usurp a function
of the State, and would make it necessary later
to put down o soparato lino of pipes to provide
water for the public, whoress a comprohensive
schomo would moet the requirements of both the
Commonwoalth and the public, Of courso, if no
arrangemont could be como to with the State
authoritiss, the Commonwealth would bo justified
in providing its own water supply, But T think
that the Commission js sympathetic, and that as
soon 28 tho way in cloar It will bo ready to comm
to a ddfinite agrooment, The life of n wooden
pipe, or of o steel-riveted pipe, is not so long
as {ho lifo of n cast-iron pipe, but tho cost of the
latter puts it almost out of quostion, though the
kind of pipe to ho used would bo a matter for
the Commission to decide, if the schemo had to be
carried out by it under an agrocmont which would
make the Commonwealth its customer for water,
No doubt the Minister for the Navy would desiro
security in respect of the Naval Base supply, and
that would Lo given by the making of a reservoir
on_Mount Elizn capablo of storing 40,000,000
gallons,  Furthor, n times of stress, the daily
consumption of 60 gallons would be reduced to
30 or 25 gallons, which would make the resorve
last longor, A spiral-riveted pipe would have
lifo of from ton to fourteon yoars, Possibly
wouden pips would last as long, but X prefer the
steel pipg, becauso it s bottor provem. The
wooden pipe has not been proved in connoxion
with a schema of this sizo, in country such as
that with which we havo to deal. We kiow fairly
well how the spiral-rivoted pipo will stand, but
we do not know how the wooden pipe will stand.
A ld-inch pipo would not supply the population
which it mny bo expected w:l{7 eventually sottle
on the Mornington Poninsula, but such a pipe
would give a sufficiont supply for tho next fifteen
or twenty years, and by the establishmont of a
sinking fund which might increase the cost of the
water by 1d. por 1,000 gallons, its cost could bo
repaid within that time, and a bigger pipo could
he put in when needed, Any searcity of water
at tho Naval Baso could bo further gunrded
against by providing a second storago reservoir
thore capable of holding 2,000,000 gallons, With
a cast-iron 6-inch nino from the big reservoir to
the smaller resorvoir, the water supply at the
Basa wonld be roasonably cortain,

184. 7o Senator Lynch.~—It might bo necessary
to give tho Department of Defence firat, call on the
wator supply, subject, perhaps, fo o limitation of
consnmption in times of stress,

185. To Mr. Fenton.—My sstimate of the cost
of the No. 3 scheme—.£154,000~is merely on ap-
proximation, A eclose estimate could not be made
until tho route had heen examined, and the pro-
posal had been considered by tho Commission.

186. 7o the Chairman,~What the Common-
woalth would pay would be n moter charge of s0
much per 1,000 gallons, and that would depend
on the capital cost and working expenses of the
schomo, I gathered from Mr. Murray that, if
the No. 1 achemo were adopted, the metor charge
might bo 1s. 6d. por 1,000 gallons, and on tho
figures I have given, perhaps 1d. extra per 1,000
gailons would have to be charged.
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187, o Mr, Sumpson~Tho chargo of 1a, 6d.
por 1,000 gallons is based, I beliove, on o consump.
tion of 120,000 gallons per diem at tho Naval

as0,

188. v Senotor Keating.—A point to bo con-
sidered is whother it is advisablo, having regord
to tho oxisting sottlement on the Dunyip cateh
mont area, to tako-off from the 40.fect lovel, In
my opinion it is not,

189, To the Chairman—X favour the No. 3
schewe, with a take-ofl ai tho 330-fect lovel.

190, To Senator Keating.—With a take.off at
the 330-feot levol, thore would bo a_ pipo lino at
42 miles to the Mount Eliza resorvoir, Tho estic
mato of cost—£1564,000-~covers_that pipe line,
tho reservoir, the pumping station, and a com.
plete schome for supplying tho Naval Base, ma
well as for su};:plyinn tho townships as far along
tho aliores of Port Phillip as Mordiallos, T would
substitute for the 21-iuch vonerelo pipo. suggested
by Mr. Murray, a steel spiral-rivetted pipo. From
thoe intake to tho sorvico reservoir nesr Mount
Elizn, the Motropolitan schomo would nocosaitate
a pipo line of 42 miles, and the Monbulk scheme
a Fipo lino of 36 miles; then thero would be a
delivery main from the reservoir to the Naval Base.
If the No. 1 scheme wero adopted, there would be
annual charges in conncxion with the mainton-
ance of the filter beds and for pumping, but no
filtor bed would bo needed for the No, 3 schome,
and the pumping charges would be less,

191, 7o Mr. Laird Smith—If the No. 3
scheme wero adopted, water would gravitate from
tho in-take to lrxo pumping lhead at tho service
resarvoir, wheneo it would ho forced o the top
of Mount Eliza. An alternativo schemo has been
suggested which would allow the water to gravi-
tate to the Naval Baes, o supply being pumped to
Mount Eliza,

192, To Senator Keating.—If the supply of the
Naval Base were the only considerstion there
would bo no pumping at all. .

193. To JMr, Sampron~If a pravitation sup.
ply were provided for the Naval Bose, n storage
resorvoir, capablo of lolding 2,000,000 galions,
wonld be made at tho Base.

10, Zo Senator Keating.—The 16-ineh wooden
pipas cost £1,000 a milo, and steel {npes £1,700.

195, To Mr, Finlayson—1 think that we should
ave trouble in obtaining the locking-bar pipea.
and probably & heavier mako of pipe would have
to bo used. "In my opinion, tho cheapest pipes are
the steol spirnl-riveted pipes. The reinforced con-
crete pipes may eause troublo at the joints when
the pressure is very grost, They told me, three
yoara ago in Adelaide, that they were perfecting
the joints, but I do not think that a perfect joint
has ‘yet beon invented. Tho 2l-inch pres cost
£2,%00 & mile, but for a larger hoad they would
cast nearly £3,000,

196, To Senator Lynck—TUnder the schemo of
which I have been speaking, the Commission wonld
Lo the undertakers, and the C Ith would

Penjusuln woro the seliomo undor cousidoration to
bo carried out. By having a conforenco with the
Conunission  tho &unniuco might be in a posi-
tion to arrvo b n definite decision ns to the
sourco of supply, the route of pipo lincs, tho posi-
tion of the Mount Eliza reservoir, and other
matters, and to recommend n schemo which all
parties vould accept. A conference ought 1o enable
the C: ission to stato the ! position, and
this might thus bo brought whoro it could receive
the necossar: iderati he C

10 is
tho uulhurifyy which detormines whether water
shall bo drawn from any catchmont ares, and, if
80, undor what conditions, It would sco, X think,
that the most economical scheme was adopted.

197. To Ay, Finlayson.~The Bunyip catch-
ment area s part of tlie State Forest Roserve, 1t
is a good, clean catchment aren, and tho water
that comes from it is of good quality. I have no
doubt from informntion given to me that there
is n suflicient supply available at tho 330-feot lovel
to meot all the requirements of the Naval Baso.
I do not think that it would seriously diminish
the supply available for other purposes to give o
sopnrn{:! supply to tho Naval Base; but it is pos-
siblo that if tho Commonwealth did not work in
Jiarmony with the Stato in this matter the con-
struction of a_ compensating dam wight bo de-
manded. Under a friendly arrangement, there
would probably be ne such demand. T have not
been ovor the route bf tho proposed pipe line for
the No. 3 achome, though I know the country
genorally. That routo was suggested by a con-
sideration of Mr. Murray's plan, I cannot say
that it would bo foliowed cxactly. If the sup-
plying of the Flinders Naval Base alone wero con-
sidered. jt would not bo nccessary to have a pump-
ing station at tho hend of Westernport, nor a re-
servoir on Mount Elizn. Water would_gravitate
from tho 330-foet level to tho Naval Base, hut
probably, if there were no Inrge storags reservoir
on Mount Eliza, it would be considered necessary
to provide for the storuge of about 10,000,000
gallons at tho Naval Base, If the State authority

rovided n water supply for the Peninsula, and tho
E‘ommouwenlth had its own supply, a pipe line
might bo besy from the Momnt Eliza reservoir to
meot omergencies, I am not able to sy whother
the State authorities would arrange for a water
supply for the Peninsula if the Commonwealth
gave tho Naval Basoe an independent supply. I
{hink that. nt the present time, the population of
the peninsuln is not sufficiently largoe to justify
the oxpenso, . 3

198, To Mr. Sampwon —In my opinion, it
would be an advoniage to have, by way of s
standby in timo of war, a storago reservoir cap-
able of holding 40,000,000 gallons, X do not think
it likely that the Stato authorities would provide a
water supply for tho Peninsula if the Common-
wealth provided independently for the Naval Baso.
1 favour a combined scheme ~ Mr. Sombell stated

buy its water, paying for it according to the meter
measuroment.  Of courss, the charge for water
would depend on the capitnl cost of the works.
Tiheo capital cost of the schome is a matter for the

jderntion of the Commil in that re%nrd.
In my opinion—though in expressing it I am
aoinq);)oygnd my provinco—it would be bettor for
the Commonwenlth to co-operate with the State in
this matter than to resuma the catchmont area at
Bunyip for a specinl water supoly for tho Naval
Bage. In Sydnev. Molbonrne, Porth, and Hobart
tha Commonwenlth authority, as well a8 the
public, has to depend on State authorities for
water sapplv. [ am not of opinion that the Com-
monwealth would he the largest. consumer on the

in evid that the daily quantity availgble from
'I‘m NMonbulk cutchml-nt};\?en would be 1 250,000
pallons. Tho daily delivery of a 15-inch pipe from
the 330-fect lovel in the No 3 schemo would bo
1,400,000 gallons, and of an 18:dnch pipe
5 ong,
2 (}%{;M}(‘\” L?/‘:, Fenton.—1 understand _that if &
schemo were i ted for tho peninsul .tlm
procedure would be o npnm.'leh the State Rivers
and Water Supply Commission and through that
body obtain the money from the Siate Govern-
ment. Tn consultation wo hed with some members
of the Commission the question of scenvity of the
pipe-line cropping up, and T ventured tho opinion
that the Commoniwealth would have the first claim
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on the 40,000,000 gallons storage supply. T gath-
ored that they regarded that as a rch];onnb]o pro-
position, and that if nt any time there was n
searcity of water it might Do necossary to reduco
the consumption for other then Naval require-
ments, Apurt altogether from any ar t,
the Nava] requirements in regard to the water
supply would bo paramount, but I would suggost
that this Lo embodied in any sgreement wndor
which tho Commonwealth carried out the wark.
T understand, however, that the powers of the
Minister of Dofenco are very great, and that, in-
dependont of any agreoment, ho would bo nblo to
ko the Commonwenlth supply of wator soeure,
200, T Senatar Story—1 prefer the Bunyip
schomo to tho other two that have been con-
sidered. In my opinion, it is better to tnke the
high-level Jine, I have mado an inath !

of off-lakes at any point practically, for storsge
resarvolry.  Whero  necessary they oonld
economically econstructed,

203, To Mr. Laird Smith.—Timbor from the
State foreats js at prosont boln,i obtained from this
arca, Thero is very little lauc under cultivation,
and T should think that thers would be no difi.
cully in securing this arca in perpetuity as 2
watorshed for the water supply of tho Peninsula,

204, To Mr, Fenton—It would bo more oco-
nomical, in the Iaying of n pipedine, to follow the
track of the stroam than to cut acros tho spurs
of the hills. T found tho quality of the water
very good, and the flow well maintained.

205, To Mr. Gregory.—~Thoe Committee alrendy
has in ovidencs the result of analyses made of the
water. I found that a gond deal of the brown
utnin‘l dlsagpeazed as T got o little higher up, Tho

of
the water, aud T d also that & chamical

Y d, wore mado to toat tho water
for tic purposes, and T gather that ib would

analysis has been made. Iam satiafied 3l
its purity. In the event of any hiteh occurring
in the nopotiations with the State Rivers and Water
Supply Commissian, the dopartmental catimata of
tho cost of a scheme to give the Naval Base & sup-
ply for the next ten years from the 40-feet lovel
is £67,600. This is in ovidenco, nnd it provides
for concrete pipes with wood pipes {rom the ro-
servoir down. ‘Llio estimate, of course, includes
filter beds: but on top of that thero would be
the pumping costs, 5o that'in comparison with
the gravitation scheme theso fired cliarges would
have to bo taken into account. The total annual
charges arc placed at £6,060. A gravitation
schomo, combimed with a fairly lnrﬁn atorage al
the Naval Base, is wmoro attractive than a pump-
ing scheme,

901, 7o Mr, Sampson.~T understand that
members of the State Rivers and Water Supply
Commission estimate thet it will take two yoars to
complete the schemo, but T think it probable that
that cstimate could be reduced somowhat.
should say it would take from sighteen months to
two years.

Thomas TIill, Engineer, Department of Home
Affairs, recalled, and further examined,

202 To the Chairman.~DBeforo Christmas T
was asked to investigate tho upper waters of the
Bunyip, and also to look into the Toomue scheme,
As regards the Bunvip scheme tho levels are shown
on the State Rivers and Water Supply Commis-
sion plau. Thoy woro taken by me in view of an
extonsion of No. 1 scheme. Tho lovels wore taken
us shown an tho plans 245 and 330 respoctively.
They have been checked, and have beon accopted
18 fairly approximate. It will be noled that the
stream, instead of proceeding due north ss shown
in tho original plans, makes o fault at
about the 285-feet lovel to the northwards,
and thence proceeds  south-west, following
penorally the trend of the Dividing Tunge.
Very little water comes into it, and the flow at
aboitt the 330-feet reduced lavel js abant the same
a8 it is whoro the Committee saw it ab about the
160-feet lovel, The main body of water seems to
cowo {rom higher up in the north-westerly divee
tion. 'The stream from the north, shown as the
original Bunyip, is very small indeed. I was dis
appointed to find that'it did not rise quickly, so
as to better provide for gravitation purpeses.
T found that it took n considerable mileago beforo
ovon the 330-feet level was reached, The character
of tho country is sandy ranges, with peppermint
and stringy-barl timber, and there is wo soitle-
ment excopt here and thero of somo small flats of
a few acres extent under cultivation, which would
not cffect tho character or quality of the water.
The country is very switable for the constraction

not bo deletarious in ita offcet an hoilers, Trobe
ably it would bo as well if this sspect of the
question wero apecially inquired into,

908, To Mr. Fenfon.—TIt i possible, of cowrss,
that in an examination of tho water for human
consumption some oflier eloment may have been
overlocked. I was plso nsked aboub tho prac-
ticability of extending scheme No. 1 and schome
No. 2, and T would paint out that the route along
the main channel may be subject lo altoration in
the future by irrigation works in the Koo-weo-rup
Swamp, I think it potsible, however, to 5o piace
the pipe line that it would not interfera with such
works oxcopt, perhaps, in a minor way, ab croes-
ings. From the lovels that are shown on the
plan, I fornished information to Mr. Murtay,
and from this was deduced tho proposed gravita
tion schemo shown ns No, 3. and marked in blue,
T havo roughly approximated the arca of tho
watorshed that will ho covered by that scheme, at
about 60 equare miles of country with o good ol
fall, and a goad, clean catchmont.

207, To Senator Lynch~—When I was there
with tho Director.Genorat the vun-off was the
Jowest that had ever been seen. The pgauge-
vender, who has been there for many years, told
me that it was about 8,000,000 gallons per dav
minimum, but T think that would be subject to
some corroetion by the officor in charzo of gauging
for tho State Rivers and Water Supply Commis-
sion, It iz probably slightly on the high side, as
the pauge is not an actual npoteh with n knife
edgo.  The reading is taken with & Rovy meter,
and tha volumo of water is judged on the velacity
through certain sections, I also plotted along the
plan for the Committeo a solid bluo line showing
n possiblo gravitation scheme right through to the
Basa, and cutting out the conuexion with tho rest
of the Peninsula, This would deliver into the
storage basin at the Naval Bose from about the
330.feet, Tovel to aboub the 140-foet reduced Jevel,
The size of the pips would be dotermined by

hat the C itteo thought blo for
roquirements, but I would suggest that the Com-
mittee ask for o 9-inch pipe for tho eoparate
scheme.  This would give about 300,000 gallans
per day.  The 16-inch pipoe i suggested beeause
it would best suit 2 water supply for the wholo of
tho Peninsula. Tho No, 1 schemo would not serve
all requirements g0 well, The No, 3 schome, as-
suming a supply is needed for tho whole of the
geninsuln, would serve g large ares in the north

y gravitation, becauss the pips line would ho
under pressure, and there would” bo no necessity
for pumping, If, however, the pipe lin followed
tho route shown in red along tho original channel
&l the water would have to be liited to the Mount
Eliza reservoir.

208, To Mr. Gregory—~In my o
quantity of water requived

glig the ml

_a question ’involvlng riparinn rights
tho Siato Rivers and Water Supply Comemission
have the power to sny how much water is required
for lrrigation and other purposes, and T should
say thnt if the sclemo provides for tho wholo
Pentusuls thoy would want at lenst 1,000,000 gal-

209, To Mr, Sampion.—In the course of time,
and ss tho Naval Base develops, I think tho Btato
120,000 gatlons por day will be
| pipe line for tho schieime No. 3
wore Inid as shown in the plan in solid bluo there
would e very little likelihood of disturbance
works, but it is posible th
main channels of No. 1 and
somo disturbance along
{hrough irrigation schontes, for it has heon shown
ust ax tho swamp needs draind
reumstances it needs irriga
other schemo T was asked to Yook into wns for an
ply from the head of the
at watershed thero is sn area
as shown on tho attached

hat i€ it followed tho
No. 2, there might be

Toemie Creck. Inth
of nearly 2,170 acres,

varies from about 1,000 feet to a
feot. At the site where the reservoir will bo con-
thera is an area of 1,660
y cloared, 240 acres clenred,
and 1 ncro undor orchard.
T havo catimated the valuo of this land ng
lows :~~Uncleared land,

cleared, 63 neros partl
200 acres under crop,

£3,400; orchard (1 aere), LE0
Thero are sovoral hauses on the land,
on block 37 there is s houso valued
5o valued £300; on 41, build.
and _some sheds valued
here is a house valued at £60,
Thaere aro also some accessorios valued £50, bring-
1a bo the minimun expendi-
ture before the Government could sccure tho area,
incrensed at any time, with the
hor exnenditure would e neces:
ho land to keep the watershed
clean, Tt would be fairly practicable to construct
a resorvoir of 150,000,000 go!

£7,000, Then thers wol
Tino to the Nava] Baso, I estimato that  6-inch
iver at the Daso 160,000
350,000 gallons per day
am pssuming, of courss,
1d bo under pressure, and
1i dimensions tho cost between
e two sizes would not

43 miles of G-inch pipp I
£44,075 Iaid complete,
cost, £35,000 more, muk
separate schonis, including
£3,000 for a storage ro:
£70,000 for a G-inch mai

ing tho total cosh of the

ir at tho Naval Base,
in and £105,000 for o
that tho full quantities
of water were used—that is,
which would be delivered throy
and on the basis of 6 per cent.
erest and sinking fund,
cnst-iron pipes) on tho 6
world: represont £4,200 & ve

¢ Base would ho 1s, 64
9-5nch pipe the inters
850,000 gallons per day we

.inch” main the interest

ro used the cost would
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work out at flightly over 1. per 1,000 gallons,
Fho weak point jn ihis assumption is that it pro-
vides for tho full quantitics, 1f only hnlf the
quantities woro nsed thy cost per 1,000 gallons
would be doubled.

910. To the Chairman.—It would bo neceasary
to spend tho monoy I hve indieated if the Com-
mopwenlth desived to get the frechold of tho ares.
It is possible, in tha ovent of the Toomue scheme
Leing adopted, that the Stato Rivers and Water
Sopply Comission would make o demand for
tho rolense of n certain mmount of water for the

ud of tho inhabi lower down.

811, To Mr. Gregory——Assuming that only
120,000 gallons per day were used tho cost per
1,000 gatlons, with o 6-inch nain operating, would
work out at about 1s. 84,

212, To Mr. Laird Swith.—T think it would
bo & pity, if water for the Naval Baso conld be
obtained clsowhore, to adopt the Toomue scheme,
and thus put out of commission n_considornblo
aren af really good land o closa to Melbourno,

213, To Mr. Fenfon~Tho Toomue watershed
tand is similar to tho Monbulk country. I think
the people who may bo settled in that Toeality
would have strong elaime for water, In fact, T
arrived at the conclusion that this watorshed
should Do reserved for jrrigation requiremonts of
and lower down the Toomue Valley,

214, To Senator Lyneh—~The uncleared coun-
try is all good cultivation land, and I havo as
wessed it at £4 per nero, whilo tho cleared Jand is
valuod at £1b per nere, It is much better than
tho Innd in the Bunyip watershed. T regard the
Intter as heing about one-third the value of the
Toomue _econntry.

15. To the Chairman.—~TIn order to allow mem-
bers of the Committe to study the schemes in
detnil T will prapare a achedule showing the esti-
mated cost of each,

816, To Jr. Sumpon.—To visit the Bunyip
watorshed it would be possilie fo proceed by
vehicle to the 245 feet lavel, but you would havo
to procced thence on foot.

217 To Senator Lynch.~Roughly speaking.
tho Dunyip watershed is fifteen iimes lorger than
the Toomue watershed.

218 To the Chuirman —1f tho Committee ap-
proved of an entiroly soparata schemo for tho Base
T think My Mnrray's proposition to take the water
from the Bunyip, if sdded to by the extension:
that is, an in-tske pipo from 16 miles up, to 8
point_approximately about tho 160.feet lovel.
would be preferable  This would jnvolve some
pumping, but only at the 200 feet lovel, and the
cost wotld not bo very high for the requirements
of the Baso alone, representing perhaps a chargs
of 24. or 3d. per 1,000 galions on tho cost of the
schomo, This would insure practically an un-
limited supply. and if at any time it was can-
sidored advisable to inereaso it, there would e
no quostion ahont the water nob heing available
T think it possible that, with the Teemuc echema
in operation, and with o reservoir of 160 OQ0.000
gallons as proposed, if thero were a auccession of
two or throe dry years, the supply wonld not he
equal to the demand in the future, assuming that
the population of the Naval Bago_reaches 2,000
or 5,000, and that the surrounding population
also increases, .

219, To Mr. Sampeon.—L taw 1o indications of
settlement in the country which would bo_affected
by No, 2 and No. 3 schemes, though the land has
boen cut up, bub the cost of resumption, in order
to keep tho watershed shsolutely freo of softle
mant, would ba  matter for further consideration,
As far as I can see tho land is very poor, and
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would nover carry o heavy populstion, In my
opinion, the uo:yof tho Bun: il;) schiento iy sufli-
clont for tho requi: te of the whole |

From this point of viow I would prefor the com-
bined achomo, if this matter were taken up by the
Stato Rivers and Water Supply Commission, be-
causo thero would then bo in authority a body
laving completo control in regard to land or
riparian rights. Tho combined scheme will bo as
cheap, i not cheapor theu a soparate scliemo, and
I think it will bo possible to get the minimum
quontity of water at a cheaper rate, while the
supply for tho Naval Baso would bo just as securo,
In order to sccuro & greator storage the resorvoir
at Mount Eliza could be increased, and I mn
confident that the claims of the Naval Dupartment
for priority in the uso of wator would be exercised
if necessary. Any injury to tho supply main or
the head waters could be romedied in from a fow
hours to at tho most two or three days, but oven
if the supply main wero damaged, there would bs
40,000,000 gallons in storage a¢ Mount Elizs, and
the risk could bo disregarded,

220, To Senutor Lynch.—If the storago reser-
voir wero damaged it could bo repaired in o fow
days, I should think it could easly bo protested
from attack. .

221, To Mr. Samipson.—A storage rescrvoir at
the Base with n capacity of frem 5,000,000 to
10,000,000 gallons could casily be guarded.

(Zaken at Melbourne.)
TUESDAY, 30rn MAY, 1916
DPresent:

AMr. Roey, Chairman;

Senntor Story, Mr, Gregory,
Mz, Fenton, Mr. Sampson,
Mr. Finlayson, Tiewort
D Shaw, Commissioner of the Vietorian
Ebsct'xlxelzmi!ivom "and Water Supply Commission,

sworn and examined. .

222, T'o the Chairman—~In my eapacity as n
Commissioner of Water Supply I present to the
Committee n roport by the State Rivers and
Water Supply Commission, with a plan, of a pro-
posed wator supply for the Mornington Penin-
sula and tho Flindors Naval Baso from the
Bunyip River,  Wo did not_consider it sdvisable
to proceed furthor with the Monbulk scheme; the
catclunent area wna limited ; it was not sufficiently
untouched; and wo were of opinion that lent
source of supply shonld be reserved for local re-
quirements, \\'Lich must fnereage in the coursa of
time. Wo consider that if the head wators of the
Bunyip River ean bo brought across at n reason-
nble cost, that schems will provido the most antis-
foetory solution of the diffieulty, and will give
scope for dovelopment in all dircctions in future.
The detnils of our proposal are contained in the
report I am submitting, A strong feature of the
scheme is the introduction of the two large reser-
voirs. Ono would be established near Frankston,
and tho other about 4 miles north of the Base.
Their capacity would be so large that for the pre-
sent population they would hold about a year’s
aupply.  We anticipate that they would hold at
least six months' supply for the ultimate popula-
tion which the schemo is designed to sorve. These
reservoirs enable us to keep down the size of the
main to meet only the average consumption, and
to store the surplus at the period of low use so

largo volumes, This provision gives absolute
1ocurity nfnimbnn, shortage of supply. A branch
pipo lino s taken from tho Dase roservoir to a spot
about a mile north of tho Base, whoro thore would
bo & servico basin for the requiroments of the Baso
slone, with a capacity of threo or four woeks®
supply for tho auticipated consumption in tho
oarly history of tho IDiase, Should "anything go
wrong with: this branch main at any time thero will
bo no difliculty in repairing it  Wo think that
ndequate provision has been mado for all roquiro-
monts, ‘Wo realizo thiat cortuinty and seeurity aro
ossentin), capocially as regards the supply for the
Naval Base, aud {here need bo no fears on those
grounds if this scheme is carried out. Tho aame
sceurity is given to tho towns which will bo 8
plied. © Wo shall bo ablo to supply Borwick,
Beaconsfiold, and othor small towns on the route,
and wo hope that in the courso of time tho in-
creased demand from these will hel b to clicapen the
cost to evorybody, There is o difliculty at the
outset in putting the scheme on & financial basis.
Tho works aro on such n scalo that they could
supply threo times the present requircments with-
out oxtra cost, so that as the demand incroascs,
wa shall bo ablo to put the schome on a bettor
puying basis, Tho difficulty at the present timo
18 to discover a basis sufficiontly financial to
entisfy the local peoplo sud the State Govorn.
ment, If wo were to put forward a scheine which
involved the State in n considorablo loss, it would
bo viewed with disfavour. For that reason wo
ok the Naval Baso to give ns large a contribution
ag possible, especinlly at tho bLeginning of the
schemo, Wo_believe that the nugply should ba
given to tho Baso at Is. per 1,000 gallons. Tho
troublo is that at the start tho Base will not use
sufficient wator to make that prico payablo, But
wo consider it botter to fix the prico at 1s. for all
time ns n working proposition, and to fix a mini-
mum conswmption in order to insurc a revonuo to
meet the working expenses, The roport speaks of
a minimum contribution by the Base of £4,000
per annum, which would entitle the Base to draw
210,000 gallons per dny to be used for any pur-
pose, That wonld give amplo water for all
requireinonts, and would allow of a Javish use in
some_direeti I di d this proposal with
Mr. Hill this morning, and he regarded the con-
tribution of £4,000 as very large. No doubt it s
but the Baso is not in a position to supply itself
any cheaper. Wo have no desiro to take odvan-
tage of that necessity, but we must put the scheme
on o financial basis, It may bo suggested that
somo arrangement is possible whoreby lator, as
othor parts of the scheme progress, the contribu-
tion by the Baso may be diminished. The Com-
mission would Lo perfectly ngreenble to o pro-
posal of that sort, T had a conversation with the
Chnirman on tho subjeet, and wo think that the
Commission would bo agreenbla to a modlficnhon
whereby the initial £4,000 per annum might be
reduced in three yeara to £3,600, and in a further
three years to £3,000, at which figure it would
lave to remain, The Base would pay ab the rate
of 1s, por 1,000 for all wator consumed, but the
minimum payment would bo £4,000 at tho outset,
reducing to £3,000 in six years. Weo believe that
after six years’ operations the schemo would bo
ablo to pay its way without the extra £1,000 from
the Naval Base. I would suggest that the Com-
mitteo should agres to the minimum of £4,000
subject to the modification I have indicated. It
would be well if the Committeo could coma to a
decision immediately, beeanso the Treasurer has
to be approached, and the other intorested bodies

that in summer timo water may be d in
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must be intarviowed, Tho Commonwealth will bo
required to find & total of £156,000, for whick the
Commission would puy intevest and redemption
nt tho rato of & por cont, Our usual rates ara
44 por cent, interest and § per cont. redemption.
If the Treasuror will ngreo 1o ndvanco that noney
and tho schemo is accopted by tho othoer bodies
interested, wo shall bo able 16 proceed with the
work forthwith. Tho roport from the Couisise
sion is ag follows:—

STATE RIVERS AND WATER SULPLY
COMMISSION,

MopnivaTox PENiNsulA Wates SureLy Scusr,

Reticulated Bupply to the Naval Mase and to Searide
and other Toiens,

The conditions under which reticulated water supplics
niust necessarily be given to the Maval Base as well nn
to moat of the towns on the Morningten Pemmusula are
of a very pecullar character,

In the first placo, there is a very Iurge Itlux of
summier visltord to such fuvorite weaside resorts gs
Mornington, Frankston, Carrum, Chelsen, Anpenilate,
and Iastings, Conscquently, provision mmat be made
not only for the usual inercaso from winter to xumner
consumption for the permanent population, Lut, In
addition, direct provision must be mwade for an even
greater extra summer I L the

summer Iu Mareh and Aprid, wheo the stroam st > The
Falls” wau us low an ever kuown, the eatimated volumy
anllug wus 6t font 10 cfa Thus pepresents about
20mero-fect por day, or momo five tinics the volume
required under the achene,

A8 shown by snalysis, the water woof eacellent
qunllly—«iunl to that of the metropolitan supply.

Tevel of thy river bed at tho offtako (s 375 I,
but, on aceount of the rocky unture of the Led aud
banka at thiv polnt, the draw.off Jevel ean bo raised te
410 RLL. gt u fow cost. This will glve a sufficlent worke
fng liead for tho scheme,

The feeding main fram e source of ull{b[lly is de
signed to dellver steadily 3,230,000 gallons 4 ully, which
i the avemgo dully mmmup(‘on of 25,000 persons at
60 gallons per hend per day, Nuring erlods of low
mnnumrllun, the excesn gova Into two storage reservolra
cotublished at selected sultable sites, tho Iarger nbout
a mile southeast of Frankston, and the smaller about
4 miles north of Noval Baso, The combind capacity
of these reservoirs will be 257,000,000 galions, or rather
more than wix monthy’ fvernge consumption,  The
distributing maing from the roservoirs wlﬁ be of suill.
clent size to distribute through the varlous reticulations
this stored water aw well ax that brought i Ly the
mnntnnll,\; rnunllng 'm: )pl)"‘sn';%n, 80 rlu fto mo,e!. ,thn lulll
summer demnnds of the 45, people for which provi.
sion whoull be made, peop! "

The contour and nature of the country traveraed by
the firat portion of the Jine of supply is favorablo to the
wae of an open race, “This fet raves valuahle head, and

coastal towns of the DPeninsula are combme more and
more Into favour aa sumnier resorts, nnd n good and
suflcient water supply would cause still more rupid
extension In the near fulure, No scheme of supply
would be on n satisfactory lasls which did not nwke
ample provision to meet, in the most cconomical
manner, this extrnordinary Increase fn the summer
population,

¢ is, of course, very difficult to mnke a reliable eati-
mate of such a fuctuating populntion, For instanee,
the present winter residents fn the coastal aren extend-
ing from Mornington to Aspendale would pethaps not
number more than 3,000 or 4,000, while the mid-sunmier
lmpuluunn would probably bo well over 10,000, Very
ibernl nllowauca st bo mnde for materinl Inerensos
in the nesr future, espectally ns regarda the floating
population.

n dealing, therefore, with the question of supply to
those towns coming within the scope of what s Enm\'u
na the Mornington Peninsula selieme, Including  the
supply asked for nt the Nayal Base, it would be unwise
to make provislon for n less population than 13,000
durlng whiter and three tmes that—or 45,000 during
summer nionths, say from December to March inclusive.
The extra 30,000 will not require water for sore than
one-third of a year on nn average,

Pravisfon for the fixel population of 15,000, with its
usual equipment of gurdens, must be made on the ordi
nary bosis of nn average of 50 gallons per liead per doy
throughout the year. “This nverago daily consumption
ahoukl also be ‘sufllelent for the floating or aummer
population as its consumption would naturally bo less
an recount of the transitory character of fts residence,
On this basls, the 30,000 flonting llllpllhlﬂon. operating
for four months, or onothird of the year, would only
consunte during that period n volume equai to that of
a fixed population of 10,000 operating for n full Year, A
suitable sehieme should, therofore, make provision for the
equivalent of a fixed papulation of 25,000 Ppersons usingan
average of 50 gallons per hend per day throughout the
year, Tt glould alo provide for the storave, aluring
periods of low wse, of sufflelently Inrge volumes near
the chicf centres of consumption with diatribnting maina
therefrom of amplo sizes to meet the maximum summer
demands of the full population, On account of thio
remoteness of any possible source of supply, reasonable
cconomy ean only be sceured in this way. Dircet servier
o the retieul ro)
main pipe lines of sueh Inrge dimensions as to be prohi-
hitive in coat. The schente ontlined below and on plan
nttaclied is laid down on auch lines.

Supply wil be drawn front the mnin atream of tho
Bunyip River at the nofnt indieated Juat below * The
Falls” distant from Frankston some 48 miles hy the
supply route. The area of the river catchment tanped
at this point is about 20 aquare miles. T¢ 18 practionlly
nll virgin country, which could he strictly reserved for
wader supnly purposes. The mainfall ix high, so that
there should bo ample, withmut storage, for the required
purpose even in the driost vears, The whole of the
Atrenm would be availalde tlere being no compenantion
flows of any Kind mecessary, an just helow the offtnke
other good ‘sreams join the river, During the Iate

owe: cost of the acheme, Water will
therefore be cony the Nrst 174 miles through 133
miles of apen rnee ‘combined with some 4 miles of 18-in,
dinmeter piplng over mnin water-conrses at Intervals,
‘Ehis race will e cement lined, and will lave an neces-
sty fluming over depressions Internceted, Al proper
afeguards to avold pollution enn casily be seeured.
From the end of the race n pipe lino 223 miles will be
earried o n relleving basfy at the blfureation some
3% miles north-east of Langwarrin reserve, Tho full
supply of this will he 28100 R.T.. This maln will he
16-in. dinmeter, and the best reaults wil) probably be

secured by the use of wood pipe on nccount of s cons
tinwous high hydraulie cfficlency, The route of the pipo
line is shown on the plan, It Y‘uxs been carefully chosen
%0 18 to keep the pipe in clean, well drained and rela-
tivelv high country, requiring the least possible heads
on the main, These conditions naturally bring the line
close to Pakenham, Beaconsfleld, Borwick, and Crans
botirne, and thus enable these townships to be also
unded auil to scenre the benefits of the scheme,
i the relieving basin at the bifureation, o south-
westerly branch main 14-In. diameter and 83 miles in
length “will take supplies to stornge rescrvolr near
Frankstan, A suitablo alte for this ins been found near
the head of Swectwater Crook, where, by means of an
enrthen dam of the uunl type, somo 177,000,000 gnllons
030 nerefect) can be imponnded at n cost of nbout
“-i'—ngg'n?"' full supply T of thix reservoir will be
55.00 R.L,

2,

From this reservolr n distributing mnin, 18-n. dia-
meter nul 2 miles 50 chains in length, will serve Frank.
don, and nlwo feed the componnd main 140, 12.n,,
10-fn,, 8-in., nud B-in. diameters, some 81 milex in Tengtl,
whicly will give supply to Seaford, Careum, Chelsen, and
Aspendale. “The Frankston roservoir will also supply
Mornington by means of an R-fn. main 53 miles long,
which will food & rervice basty, 1.500.000 gifona eapa:
city, and full supply level of 200 L., to he established
on_the high ground just north of the ownship,

From the bifureation n braneh main 0 inches In
dliameter and 113 miles in length, will run past Somer-
ville townalip, which it wili fupplv en ronde, to n storage
rerervolr situated about 4 miles north of the Naval Base,
A very sultable site for this s available in allotments
54 and 36n, Bittern, where, by building an carthen dam
across a smnll watercourae, n atornge of some 80,000,000
entlong (300-rere-feet) ean be srented nt a cost of nhout
£2.000, The full supnly level of this will be 220.00 R.L.

The Naval Base will draw Rupply from this reservoir
by means of & compound main 9.fn, and 8.4u, dinmeters,
about 3} miles In length, which wi)l feed o serviee
hasin 1,000.000 gailons capacity, built at n suitable
elovation near the north boundary of the Naval Base

ren,

Tastings and Tyabb will be connected with the base
]n-nea’ulr by a Bin, diameter main somo 13 miles In
length.

In planning out the scheme, the Imperntive necessity
for keeping the first rost of the scheme within reason.
able limits haa been kept elearly in view. The routes
of branch mafns have heen selected with grent eare, so
that with Ui introduction of relieving basine at suit.
able apots, such as Frankston and Somerville, the most



economlcal methode of comtruction ean Lo employed,
after providing mwple for satlefactory worklnf \Tose
surcs,  'Thus wood plpes reluforced for only light or
moderste heads, or ‘ateel pipes, can ;ivnen ly I eme
pll‘oyw;]l. and even cement conerete pipes In tany suitable
altuations,

Un account of the present high mnd uncertain prices
of many classes of inaterinl, when arranging detally
every As\‘lntl;{n munt bo taken of all favorsbla natural
aurroundings [n order to sccure the most economicul

reaults,

Including provislon of £5000 for contlugencles, the
esthnated cost of the scheme {a £160,000, Under pre.
went conditions, It Is very dlficult to keep cost down to
reasonable relinble figures, In framing the above estl-
mate, due conslderation has been given to the fact that
tho completion of the whole scheme will ocoupy » period
of soma two to three years, Under these conditions, no
Joubt a falr Ymport on of tho work would bu carried
out at something like normal prices.

Upon the reasonable basis of rating for Frankston,
Mornington, and other scaslde townships set out in
wchedule attached, and on the nssumption that the Naval
Base suthorities will be willing to pay at the rate of
la, per 1,000 gullons, with a minlmum of £4,000
aunually, the cstimated nnnual revenue Ia £11,600,

The estimated annual cxpendituro is £12,000, The
slight foss incurred et first would, no doubt, ba raphlly
avertaken, and the scheme should, in the near future,
become n very wound financlal prox‘mltlon, probably
allowing for same reductlon of the inftinl vating.

It ju proposed to base all sales of cxcoss water to
ratepayers on & price of ls, per 1,000 ﬁ:llam, 30 that
all snoderntely large consumers would be on a footiny
wqual to that of tho Melbourne ratepayers,

Although {hio township of Bunyip is not at this june-
turo apccifieally Included In the operation of the schieme,
on nccount of Incompletencss In the nocemsary surveys,
it [s probable that, should the yesidents so desire, this
town could be given a reticulated supply at a rato which
would not be excessive, The townahlp of Gerileld might
also by given “m'l{ in conjunction with Bunyip.

From the Yrocml ng remarks relative to tho quantity
of water available at the proposed offtnke on the Bunyip
River, it will Lo scen that cven In dry years, and with.
out storage, there will be n considerable exccas in the
river flow at that point after mnceting all the require.
ments of the scheme,

Thin surplus would amount to at least 15 acre-foet
per day, or, pay, 450 acre-feet per month, Thera is no
doubt that, if It were made available, sueh a volume us
this canld bo profitably employed In the irrigation of
orchards along the race forming tho firat part of the
fine of supply, on lines simiar to those used for the
supply of Tlnrcoust orchamds from Coliban races, The
country [s of granitle character, very suitable for nwale-
growing, and there is alrendy a fair acrenga of gardens
fn this district. No doubt, considerable hupetus woull
Bo given to this Industry if a falr amount of supples
wmentary water could be given when required.

It [s not proposcl to embark on any large frrlgution
]vrn{t’cl. but it is certain thiat much ‘could ba done to
evolve a limited frrigntion nren on lines of naturnl
growth by the utilization of the race portion of the
Bunylp scheme to its fullest Jegitimate extent.

It is catimated that, with an extra expenditure of
£5,000, the offtake welr, the mce, and head-pipe lnes
could he cnlarged so as to permit of 20 acrefect per
day heing sent along the race, This wonld eupply the
full acheme to the Baso and the towns, and at the same
time nllow of the diversion of at lenst 400 nere-feet por
month for the use of orchards suitably situnted nlong
tho lina of the race.

Later on, and by degrees as required, the scope of this
proposal could be enlarged, without risk, by lLuflding
amnll atornges n auitablo gnllies intersccted.  Those
Telng flled steadily during the off seasen would utilize
the raco to iis fnllest capacity, and ultimately make
wailable some 4,000 acre-fect anmmly. No financia)
trden should be felt in the evolution of such n project,
At the beginning, only some £350 annunlly would be
required to meet intercst, redemption, and depreciation
on the extra £5,000 capital outlay, The propoaition
should b on » kound finaneisl basls from the Loglnning,
and should ultimately develop info a good payable one.

T the whole acheme ba eartied out, the- extra provi.
slon of £5,000 slionld be mado to enable this proposal
for giving frrigation supplies, when avallable, to_he
earried out, M

‘This project was deafgnedis not included in the orim
vl town supply schieme in order that the elearcut fssues
of that seheme should not be clouded in any way.

It must be clearly pointed out that the wae of auy
portion of the Bunyip water for frrigation on lines sct
out above, wonld not in any way diminish or foopnrdize
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the supply for the Naval Nass snd the various towns,
No lnﬁultlan of any kind would ba allowed until all
demands for theso places had been fully and promptly

met.

Concrete welr and other hoadworks on

Bunylp River, Htem . P

tace and pipe ling from Bunylp welr
to licsd of main p ?u ing—

4 miles 18:In, digmeter maln, at

42,500 per m . »

133 miles open race with cement

lining throughout and flumes

when required, at £000 per

mile, say .. ” .o

Maln pipe line from end of raco to
bifureation north-cast of Jangwarrln,
16-in. diameter, 223 miles st £2,100
per mlle, say . " ’e

Tiraucl pipe main from bifurcation to
reacrvoir, near Franketon, 14-in, din-
meter, 0 miles at £1,600 per mile,

A . N . .
Hrm?ch pipe wain from bifureation to
yeservolt near Naval Base, 94n, dia-
meter, 113 miles at £1,000 per mile ..
Reservoly near  Feankston, capocity
127,000,000 gallons {630 scre-feet),
em v . e .
Reservolr near Nova) Base, capaclty
??,000,000 gallons {300 ncre-feet),
em I L33 s ..
Branch rlp» main from Frankston
reservolt to ‘rankston,  Seaford,
Carrum, Chelsea, and  Aspendale,
forming supply main to all reticula.
tion serviees at th nces—
2 miles 80 chains, 18:n, main from
reservolr  to  Franketon —town
boundary at £2,000 per mile, sny
83 miles” compound ‘main_144n,,
120, 10n,, 8in, and Gin,
dlameters, from Frankston town
boundasy to Aspendale, at €1,
per mile . . N

Branch pipe maln from Frankston reser-
voir to lnrnlnfton scryice hasin, B.in,
diameter, 53 miles at 1,000 per mile.,

Branch pil;m mnln from base reservolr to
Naval Base service basin—

30 chaing f-in, main, and 2 miles
70 clialng 8«fn. main—3} miles at

£1,050, say . . .
Branch Ill["f‘ mafn from base reservolr
to Hastingsand Tyabh—14 miles, fiin,

dlinmeter, at £700, na')' " .
Service bastn at Mornington, capacity,
1,500,000 gullons {0,000 cubio yards)
Service basin at Naval Base, capacity,
,000,000 gallons (0,000 cubie yards}
Relioving basina at bifureation, Somer-
ville and Frankston . .-

Valves and speetnl fittings on maln pipe
ine, Item . B I

Roticulntions, comprising all branch ser-
viees other than braneh main pipes
ahove set outi—

Frankston . o .
Mornington . e ..
Reaford,  Carrum, Clielsea, and
Aspendale L. . .
Cranbonrne and  Somerville, ne
eluding a1l minor works o

Hastings and Tyabb . .

Berwick and Beaconsfleld. includ.
Ing servico basing and all minor
works . . .

Pakenham, East and West, includ.
Ing service basin and all minor
works N

Valves and speclal fiffings on
reticulations .. " .~
Purchaso of land, casements for pipe
« lines " . . "
Engincering and supervision .. .o
Provision for contingencles .. .

Total - . .

Batimated Cost of Works.

A28
£10,000
8,000
— 18,000
o AT,500
.o 10,500
1,600
. 5,000
. 2,000
£5,300
10200
—— 15,500
o B0
.. 3,300
1,200
1,800
1,000
1500
—— 4,000
. 500
2,800
3,800
5,400
1600
1000
1,000
1,600
1,000
—~— 20,500
. 1,000
L 300
£161,000
5,000

«» £166,000
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Battmated Awnual Recenue,

]
From propertica served, basod on a minde
mum of 30s per avnum on sl otcu.
pled allotiments and a minfmum of
& G, per wunum on all yacant allote
moents ©with  varlous  ratings
underse—
v, 84, In £1—
At Carrum, Chelsca, wtul Aspens
ale . . .« £3,100
At Frankaton and Seaford .. 1,400
8, i £l
At Mornington P » 1,000
20, 04, In El—
At Berwick and Beaconufleld .. aog
At Pakenbam . .- 200
At Cranbourne . . 200
At Bomerville, Hastings, Tyabb,
and Crib Point . o 500
—_— 00
From Naval Dase for & nuppl{ ns
ul st Is. per 1,000 Tonn,
with a minimum mmuni lmynwnt of .. 4,000
From rallweys and other sales of water 400

Total . . o . £10,000

Estimated Annual Espenditure,

Interest and redemption on cost of

worka, £160,000 at & per cent, ., w1800
Depreciation provision for we
steel pipes, £100,000 at 23 ‘n-r cent, 2,500
Turncocks, three at £180 each - . 640
|| repairs, and g o L100
Contingencles " . . v 60
Totat - B . . £12.000
(Zaken at Melbourne.)
WEDNESDAY, 31st MAY, 1016
DPresent:
Mr. Rivry, Chaivman;
Seuator Story, AMr. Gregory,

Mr. Fenton, Mr, Sampeon,
Mr, Finlayson,
Thomas IIill, Engineor, Department of Ilome
finirs, reenlled and further exnmined.

923. To the Chairman~Tho scheme for the
supply of water to the Naval Base, as outlined by
the State Rivers and Water Supply Corawmission,
is practically that which was suggested to the
Commi b i Ith  Direetor-
Genernl of Works nnd myself, It is only modi-
fied in dotail as the vosult, of further surveying,
and the estimated cost approximates the mmount
already submitted in ovidenco, namely, £160,000.
The water-shed has been slightly reduced, but not
30 85 to deteriornta from the schee, The rough
cstimnte was about 50 square miles, but it was
practically unknown country, and the location of
tho creoks was not too well known, Surveys now
show that an aren of 30 square miles is sufficient.
Back Creck has been oxeised, and the area has
been reduced to include the main Bunyip River
and Tin Creek. Tho only other scheme that
approximates to it is tho Notting 1Iill schome ~
that is, taking water from Notting Hill and run-
ning it throngh n 9-inch pipo to the Naval Basc,
nnd poying 8d. per 1,000 gallons, That workel
out at a minimum cost of £4,171 per ammun as
against the prosont offer of £4,000 por aunum for
a number of years, with a future possible reduc:
tion, As a mattor of fnct, the estimate in regard
to the Notting Hill scheme would ho under the

figuro now, becauso tho cost of cast iron Papes s
incroased from L8 15a. a ton to £10, nccording to
£omo quotations wo got the vther duy, ‘Iho Nov-
ting Jill estimuto way based on n daily conmmpe
tiou of 30,000 gallone, s herens under tho present
achome wa got 820,000 gallons for the suno money.
"Ikie cost of 60,000 gallons n duy under the Notting
13N schemo would bo £4,583, and tho cost of
120,000 gullons per duy would be £5,404; there-
fore we nre getting doubly the quantity of water
for the minimum estimated cost of uny other
scheme, I except Mr. Sutbell's scheme, which
gives u minimum of £3,8256 per snnum for
120,000 pgallons a day abt ls. 6d. por
1,000; or X£7,000 for 220,000 gallons a
day, As to tho quality of the water,
unfess tho Monbulk watershed was bought right
ont, the present schemo s incomparably botter.
Applying the test of the different schemes that
have been put forward, it certninly works out
best,  Anothier ndvantnge will Lo tho fact that
the money will be spent to better public purposo
by giving o water supply te the wholo of the
peninsuly, whereas in the enso of the Notting Hill
schomo the money would simply Le spent on &
sepazato supply for the Naval Base, L am very
much impressed with the amonnt of storugo that
researches have shown enn be fouud under this
scheme,  For instance, » storage of $0,000,000
gallons is available within n fow miles of the
Base. At another poiut, a fow miles fusther
nwey, there would be o storsge of 178,000,000
gallons,  The country is suitable for stornge re-
servoirs,  ‘The natural ereck basing ean be nvailed
of by putting banks ucross them, obviating the
necesdity for building expensive tanks, 1f the
main failed anywhere except within the lnst mile
or two there would Lo six months' supply quite
close to the Lase, and landy in case of any war
tronble, ‘Tho pressure is even better than was
estimated. It wns cstimated that the reduced
level above low water at tho intnke would be
330 feet, but wo find that it is 410 feot, and from
that point tho water will run in an open raco to
tho pipe inlet at u pressure of 380 feet, and will
be delivered at the I3nse at a pressuro of 160 feet,
Thie scheme is gravitation throughout. ‘There will
be no need to pumnp from tho intermedinto resor-
voirs, There will bo 220 feet pressure head nt
the resorvoir, nhout 6 miles to the north of thy
Buse, which prassurs is reduced to 160 feet at
small serviee veservoir of 1,000,000 gallons to be
provided near the Base, from which a 12-ineh pipe
will run to the Base and give a quick delivery in
ease of fire.  This small service reservoir will be
un_cxenvation of ahout 6,000 enbic yards in good
holding ground, which will need only a emall skin
of concrete slabs,

224, To Mr. Finlayson,—The scheme will de-
liver the water at this service reservoir. The
Commnionwealth will have to ineur expenditure in
providing the service veservoir of 1,000,000 gal-
Jons, nud in putting down 2 miles of 12-inch pip-
ing to the boundary of the Naval Base, Tho
State Rivers nnd Water Supply Commigsion will
run their own separate main from the wain reser-
voir to any settlement that may spring up around
the Naval Base, so as not to interfero with any de-
mand that might be made on the Naval Basc main,
The service veservoir will cost £1,000, and 2 miles
of 12-inch piping will cost £4,000. Another half-
a-mile of 12-inch piping will be requirved to carry
tho main from the boundary into the centre of the
Base. The cost of that work and of the rotieu-
lation is now being cstimated, I shall supply
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tho Committea with the figures. Tho Department
recommends the adoption of the schemo submitted
by tho State Itivers and Water Supply Commis-
sion, Tt is tho bost that hae been put forward,

. 928, To Mr, (regory~—In provious ovidenco wo
indiented a desire to ruu the main further north
in order to got out of the wot country, nnd onable
tho use of cheuper pipes. This hus Leon done,
and steel and wood pipes can be used, while it ia
proposcd e wee coment for n cortnin distanco
from the relisving basin townrds tho Naval Base,
The pressure at that point will not bo high; it
will bo alimost an cnclosed channel, to which the
uso of conereto will ndapt itself vory readily.
Joints of concrete pipes nro not satisfuctory whero
there is high pressure, but they will bo porfeetly
satisfactory in this ense, whore tho muin is prne-
tieally a channel.  Thero will bo no trouble in
regard to oxpunsion or contraction onco the water
runs through. Thero might bo troublo until tha
pipes are charged if they lmEpun to bo left un-
covercd on n very hot day, I am satisfied as to
the uso of cement pipes in this case.

220, To the Chairman~Tho Naval Baso will
beeome the customors of the scheme at the service
reservoir near the Base.

. 9204, Z'0 Mr. Gregory~—I have no bositation in
indorsing what the officera of the State Rivers
and Wator Supply Commission do, Thoy have
heen very goed, So favr thoy lave consulted us
over tho matter frequently. I havo been in touch
with Mr. Shaw right through, Tho schomo is
practically that for which wo hiave beon working--
a joint schome—and it is n good onc.

227, To Mr, Sampson.~Mr. Shaw and I do uot
think that tho populution around the Naval Base
will bo very lnrge, At the presont time it is not
worth while pufting in any reticulation for thw
peaplo who are there, and I think that if the State
Rivers and Water Supply Commission undertake
that work the rigk should bo loft to thom. I do
not think that we can look in that direction for
any veduetion in the cost of tho water, but we
ought to bo able to look for a reduction through
the d piion botweon Frank and
Aspendale, Tho area from Mordialloe to Morn-
ington will be served, and the sehemo is eapablo
of oxtension at a not very high eost to Point
Nopean. Tt can all bo done by gravitation. The
scheme hns developed from the departmental
sehomo, following on a visit of the Commtitee to
Westernport, where tho objection to using the
Bunyip River so Jow down wns raised, and the
suggestion was put forward that wo should ge
the hend of the river. That suggestion has been
shawn to e perfectly practicable, In indorsing
this schemo, wo are indorsing our provious schome
with certain modifieatious, due to a bLottor know-
ledge. ~ A pressure of 100 feot is quite suffieient.
It is pll that wo ever considored necessary, It
will give a pressurc at the top of tho tallest build-
ing ot the Naval Base.

228, T'o the Chairman.—The State Rivers and
Water Supply Commission ostimate that thoy will
receive a revenue of £8,000 per annum from
the aren between Frankston and Mordialloe,
but I think that hefore long that revenue will in-
crense, and any additional inereaso will be ob-
tained with proctieally no furthor expesditure.
As that revenue inercases the Commission ought
to bo able to consider the question of reducing tho
annual charge to the Commonwealth.

220, T'o Mr, Oregory~Tt s understood that
tho annunl }myuwut of £4,000 will commence from
the time when tho supply is mnde at tho sorvice
rosorvoir, Al proportions of interest have been
allowed for in the capital cost. The cost per 1,000
gallons on a_population of 3,000 nt the Naval
Base, consuming 40 gallons per hesd per duy, will
bo wnder 2s,

230, L'o Mr, Sampson~All along I have indi-
cated that tho estimated consumplion of water waa
ovor the mark, I havo said in ovidenco that
30,000 gallons a doy wonld be suficiont for the
noxt five years, and 60,000 gallous & dny for the
following fivo years, whilo 120,000 gallons would
Lo oloso upon the meximun consumption, taking
evorything into consideration, tho supply of water
to ships and the provision for workshops. It must
bo remembered that the men at tho Naval Base
will mostly be singla.

231, To the Chairman,—Spesking as o dopart-
mental officor, and speaking from wy porsonul
point of view, tho schomo submitted by d‘:o State
Rivers and Water Supply Commiesion 18 the bost.

THURSDAY, isr JUNE, 1010,
Prosent:

Mr. Renuy, Chairmans
Senator Story, Afr. Gregory,
Mr. Fonton, My, Sampson.
Mr. Finlayson,

William Cattannel, Chajrman, Vietorian Stato
Rivera and Water Supply Commission, sworn
and examined,

232 Lo the Chairman,—Mr, Commissionar
Shaw drow up the schemo for a water supply for
tho Flinders Naval Bauso, which has been sub-
ml'l((.‘d to the State Rivera and Water Supply Com-
mission, of which I am Chairman. Wo have
examined all tho details of the scheme very closely,
and with cortain alterations, in which Mr. Shaw
cou.cnrred, we aro greed that the scheme is ono
which ean be approved. T understand that n copy
of it has been presented to tho Committee, The
details are shortly that, assuming that monoy ean
be obtnined at 6 per cent, to cover the rato of in-
{erost yf, say, 4} per cent., with § per eent. for ro-
demption, and allowing for 2} per cent. for de-
preciation, we beliove that the schemo would
envry iteedf aftor a year or two on paymont by the
Commonwealth of an annual sum of £4,000, say,
for three years, and after rates had been lovied
on the conatal towns, an annual paymont of
£3,500 for the noxt three years, Aftor tho sccond
poriod of threo years the serviee could Le con-
tinued in operation for a mini pay by
the Commonwealth of £3,000 per annum, and a
charge for the water supplied to the Naval Base
at the rate of Is, per 1,000 gollons, To oparate
the scheme on this busis, wo shonld require to Jovy
2 rato of 1s. 6d, in the £1 on the sonside towns of
Carrum, Chelsen, Aependalo, Frankston, and Soa
ford; o rate of 2s, in the £1 on Mornington; and
a rate of 28 6d, in the £1 on the townships of
Borwick, B fiold, Paken ranb
Garfield, Hastings, Tyabb, and Crib Point, In
connexion with the rating of the towns mentioned
there would need to be ' provision for at least a
minimum chnrgo of 30s, por annmum for evory
Louse—quite # number of the houses affected
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would bo vory small, practically wovk-cod shucks
~and n minimum chargo of 7s, Gd, for euch
vacant alotment of land nnyways adjueent 1o tho
pipe lines,  Assuming tho rate of interest I avo
mentioned, we cstimata that tho rovenue would bo
nbout £11,500 a yoar at first, nnd the expenditure
£12,000 a year, ‘That moans an apparent loss
of £500 n yoar. That is only an cstimate, und
we feel that the schemo is a big aflair, fraught
with untold ad to the C It an

to oursclves, It will bo of great advantago to the
shires that will Lo affected, The estimated totol
cost of tho schomo is £156,000. Mr, Shaw has
sot out in dotnils, which can be checked, the vari-
ous lengths of pipes, muing, and other items that
g0 10 mako up the ostimatod cost.  The soureo of
supply is from tho Bunyip River, n long way
abovo the Jovel of tho Koo-wee-rnp Swomp,  We
have had tho water analyzed, and it is abont equal
fo tho wator supplied to Melbourne itself. “Wo
havo lind the flow in tho river gauged, and on
tho supply for tho driost year of which we lave
any records, thero is a large volumo of water pase-
ing tho point from which wo will take the water
for this scheme. Tf the money could bo provide:
on the torms nssumed, and if there wore no serious
industrial troubles—and one has to make that re:
sorvation nowndays—wo believe that we could
get the wator down to the Flinders Naval Bate in
twelvo monthe’ time. I nceontuato the condition
that there should in the meantime ba no soriaus
industrial trouble.c I think there would be no
difficulty in scewring tho pipes,  Wo should make
u point of providing for the supply for tho Nuval
Baso us the first branch of the work, Tho ides
is to havo a largo basin which would make the
supply for the Naval Base practienily safe, and
it is furthor suggested that there should
ve & sorvice bosin close to the Naval Base,
and entirely under the control of tho Common-
wealth, Wo are quito Iprcpnrcd to construct this
small basin, and it would not cost s great denl of
money. Wo consider that it would be bottor thut
the Naval authoritics should have this small ser-
vico basin entircly under their own control, As
a part of the schemo, wo should also have a
large basin to_cover the supply to the seaside
towns, 80 that during a time of stress—an excop-
tionally dry timo when there would be a big dramn
upon the supply—this basin could bo kept full
and the supply kept going. So far as wa could
cheel the schemo thore appears to he not the
slightost chance that it would break down. Tt
seoms to be ample for & good supply of water, aud,
judging by tho rates that aro charged by the State
Rivers and Water Supply Comunission in other
places, tho rates proposed under this schemo are
not considored unteasonably high, Of coursy,
when a rato of 2s, 6d. in the £1 is imposed, wo azo
reaching tho point at which people are Yikely to
begin to grumble, and it may tako considerablo
persuasion to induce somo of tho towns 'refumd
to to agree to come into the schemo. It will, how-
aver, bo important for those concorned to remem-
bor that if they do not como into this joint schome
they cannot hope to securs a water aupply for a
vory considerablo timo. In the some way, if tha
Naval uthorities do not join in this schemo wilk
tho towns which havo been roforred to, the annual
cost of n water supply for the Flinders Naval Baso
must bo much higher than tho cost at which it can
be supplied under this scheme, I should liko o

assumed, tho effect of course will bo 10 nhter the
whole of our fignres,  Wo beliovo that if wo can
get the money ab anything liko 43 per cont, we
shalt be able to continug the operation of tho
schomo for three years with u poyment of
£4,000; for the next threo yeurs with o puyment
of £3,600, and after that for un annual payment
of £3,000, and n rate to the Naval Baso of 1s, por
1,000 gallons, If tho rate of interest shounld go
up from 44 per cent. to b por cent., we should havo
to nsk the Commonwealth to givo us o gunranteo
of £4,000 per mmum for five years, £,600 por
annum for o sccond torm of five years, snd after
that £3,000 per nnoum with the Tato mentioned,
Wo quite recogniso that this is a nationsl obliga:
tion, and we haye not in suy way teied to toad
one scetion of those served by the schome as
against anothor,  We have tried to hold tho bal-
unco a fairly as wo could. L think that Jr.
Shnw has succeeded ndmirably in_the schemo ho
e submitted, 1o is himsell quite suro that it
en be enrried out succossfully, and he hos hud
very i pori in ion with
schemes of this uature. I have spoken to Sir
Alexandor Peacock, tho Premicr of the State, on
the subject of the schome, and have explained the
position to him. Ho is rather keen about gotting
tha schome going. 1lo authorized the Under-Trea-
strer and myself to join the Committeo in discuss-
ing the matter with Mr. 1liggs, the Commonwenlth
Trensurer, to_seo cxnetly what can be dono in the
way of providing the necessary funds, At the
present time T do not think it is possiblo for tha
State Government to get very much monoy inde-
pendently of the Federnl Government, ~ Yon have
suggested that the money might bo obtained from
the Commonwealth Bauk, and on that peint I
would like to say that it must bo borne in mind
that the monoy for thie scheme would bo money
lent to the State, and not to_tho particular body
of which T am & wember. T am not aware that
the Stato Government of Victoria has at any time
borrowed money from’ the Commonwealth Bank,
and before expressing an opinion upon the sug-
gestion made, I should Pre{or 1o consult Sir Alox-
ander Poacock and the Under-Trensurer. It
seems to mo thot tho diffienlty, if thero bo any,
might bo overcome by the Fedoral Goyernment
borrowing the money required from the Commen-
wealth Bank, and lending it to the State Govera-
ment. T am not quite sure as to how tho Stato
Government would view borrowing from the Com-
monwealth Bank as ngainst borrowing from tha
Commonwenlth Government. I feel suro that
there would be every disposition to do all that is
possible to expedite the earrying out of tho scheme.
Stops will, of couree, be taken fo sound_the ].ogul
uulﬂoritiea concerned on the subject of their join-
ing in with the scheme. There may be some
troublo in gotting thew all to come in, and T
should not like to approach them on the matter
until there was gout!l reagon to believe that the
schemo would be gone on with.

933, To Mr. Sampson.—Tha success of tha
scheme is' dependent upon the places which have
been mentioned eoming under it,  Their inclusion
is nn ossential part of tho scheme. There can Do
110 doubt thiat the Commonwealth Government will
seeuro & water supply for the Flinders Naval Basa
more cheaply by having the towns mentjoned in-
eluded in the scheme, and the towns will secure
their water supply more chcaply by having the
Pe! ith G t included in  the

emphasize the fact that the main itom of exp
ture under the schemo ia the item of interest. If
that is fo bo ‘higher thau the interest we have

scheme. 1t will take two or three years to com-
pleto tho scheme, but if the money required is
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availablo on the termus stated, wo would start with "

tho Jiue to tho Naval Baee firast. If only ono or
two of tho mnall towns failed to come in, it would
not materially affect tho schome, ~ Apart from the
usual )'u-olunu which are always received upon the
fuitintion of such n schemo, L do not expeet thut
thero will bo very auch troublo in nducing the
towns 1o como i, I beliovo that they will very
soon bo willing to fall into line, but 1 should nov
dike to forco the eituntion upon them umtil I kuow
that the schemo was fuirly cortain to bo earricd

out,

234, To Mr. Finlayson~ Thero are four or five
local suthorities concerned jn tho proposed schenio
which is contingent upon thoso jocal nuthoritics
ond the Commonwodlth Govermment coming in
under it on tho basis proposed.  If cithor fail to
flo s0, the schema will fatl, It would bo possible
to nrunﬁo a conference with tho local autboritios
concerned nt n week’s notice, ns soon us tho finan-
cinl question was cloared up, 5

236, To Mr. Sampson.—Wo require a guaran.
teo of £4,000 por annum from the Flindors Nuval
Baso for thoe first three yenrs, nud o guarantoo at
u lossor amount in subsequent years, But wo also
require a guaranteo from tho towns that would bo
sorved by tho proposed scheme,  That gunranteo
would bo provided for undor our Water Acts,
whieli compel us to impose n rate ench year. 1
hiavo mentioned tho rates on which the scheme 15
based, and that thero will be n minimum rate for
cuch ‘muso of 30s. per nnuum nnd a rate of 7s, 6d,
for vacant land, Taking into account the avor-
ugo uso of water by tho averagoe houschold, these
rates will ropresent a higher churge then Is, per
1,000 gallons, tho churge proposed to bo imnposed
upon the Commonswenlth Government, Que thoo-
sand pounds por annum is the estimated revenus
from Slornington, from tho rate of 2s, in the £1
proposed under the schieme, 1 do not think that
the minimum guarantes required from the towns
is any loss than that required from the Common-
wealth Government in respect of the Naval Base,

230, T'o Mr, Gregory—It would not do to fix
a roto for tho Commonwealth Qovernment at 24,
in tho £1 on buildings at the Waval Base, valued
at £100,000,

237, To Mr. Sampson.~Under tho scheme,
aftor six years have passed, tho minimum guar-
antce required from the Commonwealth Govern-
ment is £3,000, with tlhie addition of tho rato of
1s, por 1,000 gallons.  ‘Chis woans that tho guar.
antes must cover n winimum supply at the rate
of 1g. per 1,000 gallons up to £3,000, and any moro
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wator supplied mu,';.baﬁ N for et tho rate of 1s.
per 1,000 gallons,  Wo\havb “eby seqrofylly
exumined tho details of the scheme, and are abso
lutely satisfied that there is sulliczent waler passing
our diversion point to even fnsuro auother efficieit
o )p‘lly. In any case, the supply of wator to the
Flindors Navnl Baso is o nationnl necessity, &
think the Defonco anthoritica could command a
aupl)l for tho servico of tho Naval Base whether
wo ilz’cd it or mot. DBut T feel sure that the State
Rivors and Water Supply Commission would not
have the alightest lesitation in saying thot the
Naval Baso should have the first eall upon the
water supplied undor this scheme. T believe there
will Lo no hesitation on tho part of the State Go-
vernment or of the Stato Rivers and Water Supply
Commission to concedo that right.

238, T's Mr, Fenlon~In {ha ovent of o con-
sidorablo inercaso in the permanent population of
tho towns to bo sorved undor the scheme, and the

fon of p I for the ne-
d t d fon, the
minimum | by the C h wonld

atill remain at £3,000 o year. But should the re-
venue from tho other wing be materinlly inereased
in the way suggested, I am prepared to sy that it
would bo unfair to unduly reduce the rating of the
sonside towns and at tho samo time keop the Com-
monwealth contribution on n permanent basis.
Any reduction mede ns the mu]l: of development
of the distriets served should bo a general redue-
tion on the basis of tho contributions provided for
undor the scheme s now proposed.  Our rpilway
returns from such places ns Chelsea, Aspendale, and
other seasido towns indicate that the development
of those places during tho last four or five years
lins been something wondorful,

230, T'o Mr, Finlayson.—Tho cstimato of cost
includes £1,000 for tho construction of a servire
resorvoir at tho Naval Base. 1t is proposed ynder
tho schemo to deliver the waior in that reporvoir,
and tho responsibility of the Commonwenlth will
begin from that stago.

240, T'o Senalor Slory.—Payments by tha Com-
monwealth undor the schemo would sturt when the
water was supplied to the service reservoir at the
Naval Base.

241, T'o the Chairman—All the money re-
quired to givo offect to the scheme would not be
needed at once, but ns tho work progressed. The
small basin which has been referred to would he
ontiroly for the nso of tho Naval Bnso and under
the control of the Naval authoritics.
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