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for investigation and report, viz..—Federal Capital--Extension of the Sewer from.the Northern
ncllnin Sewor on Garden (frenit to Inter Range Avenue, to serve the North-Western portion of the
ity .
Mr. Marr having laid on the Table plans, &e., in connexion: with the proposed work—
Question—put and passed.
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NORTH—WES;TERN INTERCEPTING SEWER, CANBERRA.

REPORT.

Tee Paruramenrtary Sranpme Comyarres oN Punnic Worgs, to which the
House' of Representatives referred for investigation and Report the question of
the Extension of the Sewer at Canberra from the Northern Main Sewer on Garden
Circuit to Inter-Range-avenue, to serve the North-Western portion of the city,
has the honour to report as follows :—

INTRODUCTORY.
1. The Parli tary Standing Committee on Public Works has already investigated and
itted to Parliament reports recc ding the construction at Canberra of :—
(@) The Main Outfall Sewer ;
(b) The Main Intercepting Sewer within the City Boundary ;
(¢) The Main Sewer serving the Southern portion of the City ;
(d) The Northern Main Sewer.; and
(e) The Sewage Treatment Works at Western Creek.

-]

2. These works, covering 8% miles of main and intercepting sewers and 26 miles of
reticulation, comprise the major portion of the main sewers and are all completed and in successful
operation,

3. The Committee ig informed, that when the project-now under consideration is completed
there will then remsin only the extension of the Northern Intercepting Sewer past the English
Church: towards Duntroon to- complete the main sewerage system of the city ; and that there
does not appear to be any likelihood of the extension of this Northern sewer being mooted for
some years to come. :

PRESENT PROPOSAL.

4. The proposal now submitted aims ab the construction 9f what is Ikmown as the North-
Western Intercepting Sewer, to commencs in Garden Circuit a little south of Civic Centre, just
to the north of the Commonweslth-avenue Bridge, thence extending generally parallel to and west
of Northbourne-avenue $o a point on Inter-Range-avenue about & quarter of a mile north of the
transverse. plantation. It is designed to-serve an atea of approximately 1,300 acres extending
roughly for about $hree-quarters of a mile west of Northbourne-avenue, including sll the propose;
developments dite wesb of the norbhern part of Canberra-avenue, as well as North-East Ainslie,

5. Tt is proposed that the work shall be proceeded with in sections : Section A extending
from the intersection of Commonwenlth-avenue and Garden Cireuis to & point north of its
intersection with Terrace-avenue; Section B, from thab point northerly for & distance of about
1,000 feet ; and Section C, for & further distance of a little over a mile, and finishing at Inter-
Range-avenue.

6 The bota] length of this sewer vnllbe 10,000 feet, made up of 5,220 feet of 18:in. pipe,

and 4,780 feet of 15-in. pipe.
F.1508.—2
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ESTIMATED COST.

7. The estimated cost of the proposal as submitted to the Committee is as follows:
Section 4 £ s d £ sod
18-inch dismeter concrete pipe sewer with concrete
+ surfound, 3,000 lineal feet at-£7 4s, 6d.. =21678 0 ¢
8 manholes, 274 lineal feet at £3 10s, . = 959 0 0
1 Penstock .. . . . . 7810 0
1 Flushing chamber .. . . o 2650 0 0
Contingencies 5 per cent., say .. . .. 1,08710 0
Section B 24,000 0 0
18-inch diameter concrete pipe sewer, 1,275 lineal feet
at £7 .. .. . . = 8925 0 0
6 manholes, 150 lineal feet at £3 10s. .. . B2 0 0
1 Penstock .. .. . . . 80 00
1 Flushing chamber .. .. N .. 250 0 0
Contingencies 5 per cent. .. . .. 490 0 0
Section O— 102700 0 0
18-inch diameter concrete pipe sewer, 945 lines feet
. at £3 12 9d. .- .- . = 3437 8 ¢
15-inch diasmeter concrete pipe sewer, 4,780 lineal feet: '
ab £3 12s, 2d. . . . =17,247 16 0
1 Flushing chamber .. .. o . 20 00
Contingencies and plant charges . .. 1,794 16 ©
22,730 0 0
Total ... .. . . . 57,000 0 0

. The Commities & k(JO%IMI’.l"fl‘rEl'y‘’Sl‘lIN]YESTIGAC[‘ION.

. 1 'ne Lommittee took evidence from the Chief Commissioner, Federal Capital Commissi
bhet.Actmgd%hlef."“ o and the Engi for Water Supply and Sewerage,pexamg?;gl 1;?::?;;:
z?ct 11‘211; 3)1;) ¢ :lf';alls of the sewer suggested, and gencrally placed itself in possession of full particulars

LooaTIoN..

9. The sewer suggested would extend from s little north of Commonwealth-avenue brid,
generally north and north-easterly to Inter-Ringe- ,-and is desi noatly as
e i an. mortivenst ly nge-avenue, and is designed to follow as nearly as

Lo, Th ract 1 CONSTRUCTION.,

. Lhe construction proposed is reinforced and spun concrete pi i
Canberra. under the Hume process by the Monier Pipe Coy. ? The pipes \vﬂ{! g esm!:;: ﬁ?&:ﬁﬁﬁg
gofe:: Ieng%;;lbs aiﬁequgred‘ and mtthe dg%?‘si;:tions Will‘ be surrounded by 6 inchesiof 6 to 1 concrete

rengthen. the pipe against possi] bsid
e g non the pe ag p e damage by or earth mo after the

11, The first portion of the sewer will consist of an 18-inch diameter ipe- 2 i

The slope or fall of the sewer will be 1 foot in 360, the average deptlfli)gllgsi’h:gﬁ?:ég,lefﬂ%

8 in, the maximum depth 42 feet, and the mini i
ok e . P and the minimum depth 10 feet. The capacity of the

Gn’-!k:nu !l'l Cuble fect Velocity In feet
When running full .. l,lé’; o13‘:?)(‘}(') .. m;;ém' . “‘é”-i“'
When running § full .. 350,000 .. 300 . 352
When running § full .. 202,300 .. 45 . 2
When ranning § full .. 346300 .. 77 o 25 -
When running 3 full .. 81,000 18 . 168

) 12, The 15-inch diameter sewer will be 4,780 feot in length, The slope ¢ ili: be ¥
in 850, The average depth below the surface will be 16 ft, gt in,, thzsn?g;i?;iz}'l 5:1’;‘,}?62}' ffiiz
and the minimum depth 10 feet. The capacity of the 15-inch pipe will be :—

Gnlk:m ln Cuble feet Veloelty In fe
When running £ full .. lBsfli‘ei‘:r(‘)()() .. WIS;M v
Whenrunning § full .. 217000 .. 895 . 2-18
Whenrumning 1 fall .. 131000 .. 2064 177
When running § full .. 52004 L. 1142 . 1437

18. The maximum space between manholes will be 530 feet: ; the minimum: 130-feet, and

the-average about 400 feet. No provision is bei -intenti g
provide ventilation for each house? eiog made for vont stacks, the intentionsbeing to.

b

CAPACITY OF THE SEWER..

14. It was stated in evidence that the valley to be served by this sewer is capable of being
inhabited by 24,000 people and that the sewer as designed would carry the sewage from a total
population of 27,000, The sewage from 3,000 people would be gufficient to carry the solids along
the sewer, but until the population of the district reached that figure it would be necessary
to periodically flush the sewer.

Narture oF THE COUNTRY.

15. The evidence obtained indjcated that no constructional difficulties are expected to be
encountered and that the class of maferial likely to be met includes clay, schist and limestone.

TiME FOR COMPLETION.

16. It was explained in evidence that, although authority is being asked for the construction
of the three sections, A, B, and G, already described, it is the desire of the Federal Capital
Commissi P d immediately only with Section A, estimated to cost £24,000, leaving
Sections B, estimated at £10,270, and C, estimated at £22,730, to be commenced at some future
time when the areas they are designed to serve will have developed sufficiently to warrant the
extension of the sewerage system thereto.

It was declared that Section A. could be completed if required in six months, and that if
necesizry the whole of the three sections A, B, C, could be completed in from fifteen to eighteen
months,

ProsrEoTIVE DEVELOPMENT.,

17. The Committee was informed in evidence that up to the present there is no population
on the area, proposed. to be served by this sewer and it is not the intention of the Federal Capital
Commission to build any new cottages in the area. Under the scheme of development, however,
it is intended to proceed shortly with the erection of a number of buildings for the Council for
Scientific and Industrial Research, to be followed later by the first of the University buildings.
There will probably be salso a Fire Brigade building, and perhaps a Trades Hall, and it is in
contemplation to make available at an early date further minor industrial blocks.

COMMITTEE'S DECISION.

18. It is recognized that it is a sound principle that sewerage development should precede:
settlement, and, after carefully considering all the evidence received, the Committee is of opinion
that the North-western Intercepting Sewer is necessary to provide for the progressive development
of the Canberra city area to the west of Northbourne-avenue. As, however, the indications are
that the main buildings on the area proposed to be served will be of such a character that they
may take several years to build, while the first section of the proposed sewer can be constructed
in six ths, the Committee has unani ly agreed to recommend that the commencement
of this sewerage work be deferred “until, say, nine months before the completion of the first

section of the building programme for the area.
G AP, wé.x-/aay,

Chairman.

Office of the Parliamentary Standing Committee on Public Works,
Parliament House, Canberra.

24th Februery, 1928.



MINUTES OF EVIDENCE.

(Taken at Canberra.)
WEDNESDAY, 7ru DEOEMBER,; 1927,

Prosent:
Mr, Maoxay, Chairman;

Senator Payne Mr. Lacey

Senator Reid Mr. McGrath

Mr. Cameron Mr: Seabrook.

Mr. Cook
Sir John, Henry Butters, M.Inst.0.E., M.Am.Soc.0.E.

MILE, Aust, Chief Commissioner, Federa

Capital C ission, sworn and ined

1. To the Chairman.—The proposal beforo the com-

mittee is for the construction of what is known as the
north-western i pting sewer to in
Garden Cireuit, a little south. of what is known es
Civie Centre, just to the north of the Commonwealth-
avenue bridge, thence extending generally parallel to
and west of Northbourne-avenue, to a point on Inter-
range-avenue about a quarier of & mile north of the
trangverse plantation. It will serve an arca of approxi-
mately 1,300 acres, extending roughly over about three-
quarters of a mile west of Northbourne-avenue, in-
cluding. all' proposed development due west of the
northern part of Canberra-avenue as well as.in North
and East. Ainslie. Develop a3 been: d
in North and South Ainslic to date largely with the
objeet of saving money on such services ns roads,
sewerage, clectric light, water supply, and a large
amount of storm-water drainage. We must be pre-

pared for further developments to the west to balance:

the general scheme. Up to the present all the develop-
ment lias been to the east of Northbournc-aveuue.
Practically nothing has been done on the west, und
nothing, substantial can be done without the construe-
tion of a special i pting sewer. We: )t

proceeding shortly with a number of buildings for the
Council for Secientific and Industrial Rescarch, to be
followed later by the first of tho University buildings.
A laboratory will be built there in close proximity to
and in. iation with the proposed university. There
will also be a fire: brigade station, the site being very
suitable for that purpose, and there has been an appli-
cation. for a site there for a Trades Hall. Further
development must proceed all around City Circuit,
but we cannot do anything to the western half
until we have the main intercopting sower laid,
The intention is to: proceed with the first section of
this: work immedintely. I submit plans showing the
three sections. The first section will be from the inter-
seetion of ‘Commonwenlth-avenue and Garden Circnit.
up to & point north of its intersection with Terrace-
avenue.. The sceond section: will probably include about
1,000 feet of sewer main, and the third seetion, to
complete the work, will be a little over a mile in
length, finishing at Inter Range-avenue. I am respon-
sible for the presentation of this scheme. The Com-
mission regards it as urgent, because until it is put. in
hand we shall' not be able to procced with the buildings
contemplated west of Northbourne-nvenue, and we

have been warned that o requirement there is imminent.
We ure anxious also to start work so that we
may transfer our trained sewer gangs from the south.
enstern sewer work, which is approaching completion,
ond keop them intact. The work could be com-
pleted within six months if necessary, but probably it
will teke about nino months. The first section is
estimated to cost £34,000, the second section £10,370,
and tho third £22,730. This cstimate is the net con-~
structional cost, It is presented in this way so as to
bring it into line with estimates that como before the
committee from other departments in respeet of public
works, To that amount must be ndded nbout 8 per
cent. for overhead charges. This percentage is being
reviowed in the light of our experience during the last
two years, We must allow also for interest on capital
cost during the construction peried at 2 rate of from
5} to 5} per cent. At present there is no population
in the arcn proposed to bo served by the sower. A big
constructional camp there is served by n septic tank,
Early in the new year wo contemplate making available
further minor industrial blocks. Already we have
disposed of a number of such blocks on the castern
side as far as the plantation which lies across North-
bournc-avenue, There has been a cortnin demand
for these blocks there during the last month or two.
I doubt if there will be a great population in that
aren for some time, The sewer is required rather
for tho special purpose buildings, such as the Uni-
versity, the buildings for the Couneil for Scientific
and Industrinl Rescarch, and the fire brigade. Prob-
ably there will not be any othor buildings there. for a
year or two. I believo that the proposed sewer will
meet the full needs of the area. The south-eastern
intorcepting sewer is the only other work of that nature
now being carried out in the Territory. I cannot say
off-hand how many men will be employed on this pro-
posed. new work. So far as I know, there has been no
departure from. the scheme drawn up by the Federal
Capital Advisory Committee and the Department of
Works and Railways. The work will be dome
by day labour. No test holes have been sunk along the
lime of sower, but we know from other work that has
been carried out in that portion of the city ares that
the country is not particularly difficult. The variation
in tho estimated cost for the ivo sections i3 due
to the varying depths. This will be explained by the
engineer, who will be able to furnish the committee
with the full. details. It will not be necessary to lay
any pipes. under the river in connexion with this
scheme, The treatment works at the main outfall at
Western Creck are funetioning particularly well. We
do. not contemplate any' enlargement of those works
consequent upon. the construetion of this proposed inter-
cepting-sewer. Tho whole of the sewage is dealt with
at Western Creek. This is the only important sewernge
work, which we contemplate-carrying out next year. %t
will riot: be necessary to take any precautions to deal
with chemicals that may be disch d into the sewer
from the. institutions which- it will serve. I cannot say
definite] ial devel will take place

what ind P
in the area, but they will be minor industrics and
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innocuous in regard to the nature of their sownge. At Brcroy 4,0 Olcantug-Up—Surplus: soil will by earted away and de-  wyoh offisers to make full allowange for an difference
Present the whole of the sowerago schemo is working  win Provide for roticulation to. gne Area tinted rey posited There '"'fful “‘{’Mm' f”“"’"‘ﬁ”“; nd onatoved, and the. 1 the nature of the country met with inyso\'vax- cou-
ga}xsfucto.uly N every department, 1 submit for thy Including ";f.f,’.,," m?{’ t.]'{'"&f:l“y Aron, National Museury of w’g’c“n’t;’onﬂﬁ’ Sy 16t n a clean and tidy condition, struetion in those cities, und form n general opinion
information’ of the ¢ the foll tat und Fire Statlon! 0™ College of Surgeons, Frades Han 184n. dlameter conerete * a8 to what similar works should eost in Canborss The

5 0
relating to the DProposed work, togethor bwith short

U ‘. ipn sower with conereto rs in the Territory are co tructed through
#pecifications i Siae of eovary 18 Inohes, Birround, 5000 eocke deep sowers hiats, Timestons s 008 Tndes ton
- Averago Dopth, 3¢ feet,  inches, oot b £7 ds, 04, ., 421676 p o omiy Benly ) an or |
poB March, 1015, the. Par) ey Standlug Committop on  Mosiuwum dapth, 42 feet, Eight maniioles, 274 Hneal " river, hard rock was met with, but T do mot think
I ublic Works submitted to Parlisment, « report on n proposal Minizaum deptls, 27 feot, oot at £3 108, . 59 0 o that it wag abnormally hard, Sewer construction
7. Sonatrict @ main outfull sewer fron the westorn houndary  Length, 3,000 fest. One penstock .. 810 0 through sandy country should bo chen er than thirough
:nn::]x':?tteei:y to the t:;ltl'ull works at Western Creck, and thy Estimated cost, £24,000, One flushing chambor - 260 0 o I lltg sundy mnitoycountr and igj would havo b
recommended that the work be proceeded with, Sromox “p» Contingenclcs 6 por. cent. 1mes| on.odfn‘ gra i y,t P 8
In Avril, 1922, the construction of 4 main interceptin i \ any .- v LTI o be oarried out in a difforen ey: Our engincers,
Sewer to comncel tho sarfur riohy With tho enpreroting de,“rl;l.} p]'tnrixlls Pdfor the area tinted blue, which includes ress. T——— £24000 0 0 from their knowledge of the adjoining aren, ara able
city was similarly approved, slllu u‘;‘ :‘;“:: lgair’:;t;osi:‘r::zrinduatrlnl area, A Sefgi%\‘ ”dlz;r:ler concrote c(; ftcl)‘nn a f:irly]‘ﬂcfm:ltoboplnu:n l!:h to ]tho cl,l):ll‘ﬂ]c.f:l‘
ihpAugsty 1024, the construction of, fho sous inter.  Average doptl, X " Pl sewer, 1276 Tnenl of thip ountry likely to be met with along tho line
cepting sewer wag ;;(milurly approved, ern dnter glluk"{:ﬁmurl‘lctll‘g:illg,&f’!el“igeéncnu' sl&&“nt}‘}’{n "'15 nl ?Tl #8025 0 0 of ?}‘1‘8 sedwey.. zI ‘;1'1 : rlsy:xuisl(?irtg: t‘_:hgofx}.:\gdn;:zubgoél:
N . " intmun depth,, 17 feet. X manholes, 160 linea a e agmimsirativ t
ui:g?‘;‘,'.?ﬂ‘,’:{;,‘e ?f:,'.k?“"‘.':‘,“ m’f";‘d'"‘ﬁf[’""“ commttoea e Tongth, 1974 fosy. | 1°¢ . feot, at £3 10s, . 526 0 9 than was anticipated. The cost of sewor work varies,
wore similarly approved: of, - - "ol oored b the committee and Tstiniated cost, £10,270, at, £5, ' One "“I:;‘f;gg‘ch;lmr Do dl nccording to the charnoter of the country and the
‘. . . 5 y ) Seoriox «gn it depth.  Some of our big sowers worked' out at about
se}\‘:ﬁ! 2‘?.‘31"’1.3:"2'}? g:}:m&(ﬂmnﬁwﬁf éﬁffﬁﬁlﬂ'oﬁf‘é’r;ﬂﬁ? é‘n'z‘y p;r::'fl" fi’g if'-‘slldentinl Sites on the areq tinted green, Contingences, & per con. M £10270 0 o £7p4s. 8d; 2 foot, but \v%era the country wag' particu-
Ivhen this project is: considerad fhere i then remnin only v ey 0l 80 16 inch Qiamoter, Seetlon « ¢ »— lrly hard, it was as much as £11 and £19 & foor,

the extension of the Rorthern intercepting sower past Ainalfe ‘“'“"""07‘131’;"1 t“‘ feet for 945 foot ang average dopth 16 ' 18-in. dlametor concrote
g,

c Our engineers are in o position to give o relinble s
church toward D 2 o feet for 4,78 ipe sower, 045 lineal % ’ <
syatom of th cm',‘"ﬁ‘::g"‘ u::mc“‘l’gg‘;“g‘ot";“) ""“"' ael:s'r.'ml,e_ Total lu:rgth 5725 foot, e,l;b ab £3 12a, 9a, o, £3437 § ¢ timate.  We believe, that the cost of this sewer would
lf;celihood of the cxtension of this ,,l,m},},ﬁ";c:” ety Maiuend dénthy, 31 foct. . 154n, diamoter concrele compare favourably with the cost of other similar
mooted for sone years to eou. % Minimun dopihy 3 Lo O A T o1 18 o work carried out in the Tarritory: The proposed new
_ Genorally thego intercepting sewers follow the three map . TStimated cost, £22,730, at £3 194, One-flushing chamber || 260 ¢ 0 work will not pl;ovxde Rddlﬂonlllll emplloyx]nent. ;
valloys in tho city area, and S subdivisions are reticulated  NONTH-WESTERY Tnmencenmiyy Sewen—Smor Seromeroarioy, Coutingencios and plant have still, about 45 or 50 cmpty houses in the sewere
to them. Plans.—Plany 8D.11, G.385, and C.382 accompuny this, chorges - - L7418 0 area, but they are liable to be ﬁ]lcd.ns Boon as those
1t o now proposed to proceed with 1o intereopling sewer  *PeCification, T B0 0 0 publio-servants whose familios are still in Melbourna,
eﬁntwlhng i Canberra velley, including all: that Aren to Batent of Worke—~The work to bo done embraces—. 1 Grand Total £57,000 o o rrange for their transfor, We have given them o
:n?i lig:':t}; b(:)l Garden circuit, west of Conumonwenlth-avenys (¢] Shaft sinking, U2 D rensomable time within which to make up their minds,
Range-avemsg. r:':';;:;rﬁ' {B"goé“’,‘i';‘f"‘i, g tle torth by Iner & 3““"“"“‘*’- 2. To Senalor Reid—We havo separate sewerage Wo do not contemplato at present building any new
fect of 18-in0k pipe and 4,78) of 1inch, 0% U8 of 5,220 f,% Lf:‘;}’,’,""ﬁmﬂ",‘z:‘ b md storm waler systems.  Storm water {s discharged  cottages in the arca to be served by this sewer, but,
idtng and Tayre into. iver at di i 1s I have said, we are contemplating the erection of
Estimated cost, £57,000, {¢] Providing and Inying. conerote. pipes, into: the river at different. points. Up to the presont s L ] l; We ¢ontemp! g 1o
F.O.C. draving No, 1, 15 . g)) %{l{r;:mﬁn;;!ng vipes with concrote, it has not been necessary to ider any pumping pro~ b ¥t nlmgst‘ mediately  for t‘llxe C%unc}tl gor
Tt d 3 D, ving i Ci . R . by 3 H i
detal of sower 1 wuimisiag, > NOVI%8 Phan, eoction, ang (4) Building 1o posal in with. age probl Some and t , and on the site for
Construction.— Ty " (i) Penstoahy, "ol times, but only in special oases, 1t is moro economical  the fire brigade station.
tction—This  sootion is to b 0 i i Fpig g . b . . f .
foinforced and spun concrete pipes, after em:::xum ;‘e‘:ﬁe:d “,',u: {13 Hlushing Chiambers, to handle it, In that way; but that is not likely to 4. Lo Mr. McGrath.~We Tegard the work-as urgent:
factured in Gunberra, surroumity’;. el ith 6 e i) Saaniag up. be necessary in Canberra. The: sewer will bo laid o % 1o not bo wiso 10 depart from the sity Pl
concrete § to ), 3;2":;‘,{3;%,5%.',': J}r:r:'i:‘i\oxxlpfl tqn h:]bnur. plant and muterial, through Iimestone and schiat, tllne strahlul beinngnénilur erceting in any other suburbs the buildings contom.
The 18-inch dinmeter pi " vorks, lighting, ewatering and supervigioy’ in character to those met with clsewhere, Judgin, : itht
Slope or fall, 1 iencgug.qm' in length 5220 feat, Bhaft Sinking and Tunnalling —Shafes P ! eing plated on the area to bo served by this sower, Within

will be sunk whore by every check which we have put upon our work, about eighteen months, we- shall bo proceeding with
W find that wo are able to carly out sower cgvnstx.'uct_;og other degelopmcnt plans in this aren, The industriey
& dnvite likely to be established there will bo of minor charae.

Average depth balow " . showu_ on pluns and tin
Mot ul;u'n iy &ufge!glnce, 17 fect G inches, level is reacheg- headings wil) py driven from’ eqe
Minimum, depth, 1. fes. i pued fo the dimenkions shown tho drawings, Drive. by day labour cheaper than by contraot,

will b timbered as directn, tenders for one big section of the work some time. ago, : h ;
[V ¢ i - . 0 8 ] . 1 ng demands for sites for such in.
“I;‘:ﬁ;};’:gen (igl}m:;n l?c‘l"bn‘lalll:ff Velooity in 1t ’Sr)nublw Floor—On completion of the tunnelling tho Boor but, our estimate was below the lowest. tenderer and "ﬁ;mge ‘;clfﬁmris emotor gurng:s and  service
Fuil 1,470,000 e persccond,  of the drives Will be scabbled to thg correct lovel and grade we were able to earry out the work at a cost below . We d s AT ot fnctories will
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There will also he the race-course and show grounds,
and ong of the-cemeteries, Eventually the aren will ba
filled with rosidential promizes and minor industrial
coucerns as well as the seientific and university build-
ings, T attribute tho success of tho day labour system
on.sewer work to the fact that we have good gangs of
men working under good foremen. One reason why
our costs ure below fonder prices is that contractors
muat make a big allowanes for the unkmown risks,
We deem it advisable to keep our sower gangs together
50 88. to ensure continnity of good work, If wq had
to start de nono wo should, of course, moet with many
of the troubles that are inevitablo in tho carrying out
of this clasy of work,

8. To Mr, Cameron.—T gm espoeting to get ingtruc-
tious concerning the erection of tho seientifie buildings
almost immediately, ~Skoteh: plans are being prepared
for Dr, Tillyard, the entomologist who has been ongaged,

¥ the Commonwealth Government, The plans: for
tho fire brigade station are veady, and we shall he
inviting tenders shortly, T should say that thero will
never bo more than fifteen or twenty persons living
there in connexion with {he fire. brigade; but, eventually
there will i)robnbly be 1000 at the university, though
that will be many years henoe. The eamp behind
Benuchnmp House is served by n soptic tank, Tt would:

buildings. To do that would only mean Postponing
sowerage construction for abont six months, becauss
the next development to the north must be to the west
of Nort!zbourno-nvonuo, and there must be further
extensions to the north to Tnter Range-avenue.  We
are anxious to proceed at once with this work beeause
we wish to have the sewerage ready in time for the
public buildings meytioned, and we desire plso to traus-
fer our trained sewer gmnga from the south-castern in.
tercepting sewer, T am aware that there may be some
difficulty  about finanes, and that some people may
urge that this work should be deferred for a few
years; but if we throw the development of the eity our
of balanco it wul be difficult to restore it. 'ty my
judgment it would be fatal to creet any more tem-
porary buildings. in temporary loeations, The money
to-meet capital expenditure will ho obtained from loans
end: the Commission will b debited with it ns it iy
drawn. T eannot sty off-hand what rate of wages is
paid to men employed on sewer work,

7. To Mr. Seabrook.—The area coloured red on the
plan before the committeo to the west of Civie Centre.
and below Tel'ruce-avenue, will he ocenpied: by the
university, the seientifie buildings, the zoologieal
museum nnd- the institute for the College of Surgeons,
45 well as the fire brigade. In the event of the other
area being built upon within the noxt fow years the
sewage. shall be handled by reticulation mains eon-
neeting with the main sewer, Tt will all be fairly deep
worl; “there will be no open euts. The sewer pipes
will be of reinforced conerete. Most of them will be
made at the State Monier works at Eastlake, The con-
erete pipes that are being used near the convent are
the ordinary storm water drain pipes. They are not
intended for sewer work. They are much cheaper, but
are regarded as quite suitable for storm water drainnge,
The sewer pipes. are made on the 8pun process aud they
have proved ontirely satisfactory.

8. I'o Mr. Cameron.—The. whole of the residentinl
buildings in Canberra are sewered Lefore oceupation,

We have had. requests from persons ontside the Publie,

Service for bomes, and as we have met the Pullie
Servico demand, with the exception of the remaining
fow who have. not yet transferred their families to
Canberra, we propose to sell or let any houses that are
left. over. Land for residentia) Purposes may be pur-
chased over the counter at the Commission offices,
Al buildings must be erected under regulations drawn
up by the Commission,
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{Taken at Canberra.)
THURSDAY, 8t DEOEMBER, 1037,

Present:
Mz, Macxay, Chairman;

Senator Reid " Mr. Lacoy

Sonator Payme Mr, MeGrath

My, M. Comeron Mr. Seabrook.

Mr. Cook .
William Elmhirst Poyys, MBE, BE, AMInstC.E,

AMIE, Aust, Acting, Chief Engineer, Federal

Capital Commission, Canberra, sworn and

examined.

9. To the Chairman—Y have Leld vy present posi-
tion of acting chief engineer to the Fodoral Capital
Commission, Canberra, sinco 1at August, 1927. T am
aware that the committeo is investigating the proposal
to construct a north-west intercopting sewer at Can-
berra. If this work is approved, T shall be responsible
for supervising its construction. T have lad experi-
ence in sewer construction work in Canberra for two
and,a half yenrs. Before the war T was employed for
several years in the serviee of the Sydney Metropolitan
Board of Water Supply, Sewerage and Drainage, and
after that I had esperience in England, in. the
Birmingham Tame and Rea Drainage Board.  Tha
area proposed to be sowered is shown on the plan which

T now submit marked S.D.11, The proposed sower-

branclies from the present northern intercopting sewer

near Garden Circuit, to the north of the Molonglo,.

then proceeds in a north-westerly direction  to
Terrace-avenue, and then north to Inter-Range-
avonue.  The distriots to be served bv the various
Pproposed seetions of the sewer are shown, in red, blue
and green on the plan. The first seetion will servo an
aren of 445 gcres, which embraces. the proposed uni-
versity area and other building sites proposed to be
developed by the. Commiission. ~The sceond’ and third
sections will serve any future dovelopments on arens
of 162 acres and 606 acres respectively which the
Oommission may desive to earry out. It is not pro-
Dbosed to proceed with the second and third seetions
until such time as the areas develop sufficiently to
warrant an extension.  The fiest portion of the sewer
will consist of gn 18-in. dinmetor pipe 5,220 feot in
leugth. The slope or fall of the sewer will b 1 foot
in 360, the average dopth below the surface 17 ft, 8.in,,
the maximum depth 49 feet, and the minimum depth
10 feet. The capacity of the 16-in. pipe when running
full will be 1,476,000 gallons in twelve hours, discharg-
ing with a velocity of 3.10 feet por second. The eapncity
when running three-quarters full will e 1,350,000
gallons in 12 hours, discharging with a velocity of
3.52 feot per second; the capacity when running half
full will bo 202,300 gallons in twelve hours, discharging
with a velocity of 5,00 feet por second; the capacity
when mnning one-third full will be: 348,300 gallons in.
twelve hours, discharging at a velocity of 2.5 feet per
second ; the capadity when running one-sixth full will be
81,000 gallons in twelye hours, discharging with a velo-
ety of 1.38 feet per second. The 15-in diameter sower
will be 4,780 feet in length,  The slope, or fall
will be 1 foot in 850, The average depth below the
surfaco will ho 16.ft. ¢ in,, the maximum depth 21
feet, and the minimum dopth 10.feet, The capacity of
the 15-in pipe when running three-quarter full will
be 864,000'gallons in 12 hours, discharging at a-velocity
of 3.14 feet per second; tho capneity when: Tunning
one-third full will be 217,000 gallons in twelve hours
discharging at a velocity of 218 feat per second;
the capacity when running one-quarter full will bo
131,000 gallons in twelve hours,. dischargivg at a
velocity of 1.77 feet per second; the eapacity when
running one-sixth full will be 52,704 gallong in twolve
hours” discharging at g veloeity of 1.87 feet per sccond,

description covers the two sizes of
in tho longth of sower,

of 18-in. pipe, and the third scctio
and partly of 15-in, pipe,

hoving regard to the arens .
posed to divide the work into three section
on ‘the drawing A, B, and
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laced before the committee pre-
bave been approved. The city

8t approximately sixte
Iroposals liave been p
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boundaries have now been altered, and' embraco g
larger-area than was originally contemplated. I shall
aup{l)ly the committeo with n plan showing the difforenco
in the boundaries. The city formerly eomprised, roughly,
15 square miles. Generally speaking, the boundary
line. ran from Mount Ainslio west to Black Mountain,
thence south to Red Hill, easterly to o point near
Eastlake sircle; and then nortl) aguin to Ainslie, The
additions have been made particularly to the north and
to the south. The estimated Topulation on the aren
tinted red on the plan is 22,000, s that is the extent
to whieh it is expected to develop,  The grades of the
sewer are 1 in 360 and 1 in 350, and are eonsidered
quito sntisfactory to meot all requirements, Tlushing
to- onsure. the transport of solids along the sewer will
be required until the flow i cquivalent to that from a
population of 3,000 persous. The velocity usually
adopted a9 sufficient for the burpuge s 18 fect per
socond. The manholes are spaced in accordance with
the usual practice. The distance varies, the maximum
being 520 feet and: the minimum as low as 140 foer,
The closer spacing in some eases is nhecessary in order to
Dick up the reticulation. sewers, X 0 provision has heen
made for the ventilation of tho sewer other than
through the house Vvents, as up to the presont that has
not been found necessary in Canberra, If, however,
any nuisance should arise in the future, ventilation
becomes merely a matter of providing 1ent shafts
ou the Lighest point in tho neighbourhood of such
misance.  We propose to use concrete pipes
manufacsured in Canberra under the Hume process
by the Monier Pipe Company.  The 15-inch pipes
cost &5, per lineal foot, and the 18-inch pipe 8s. per
lineal foot. These pipes are made in 3. fect and 6 feot
lengths as desired, ~ We find that pipes 21 inches and
24 inches in diameter are awkward to handle in the
tunnel, in the 6-feet lengths. There is no diffieulty in
having the pipes cut at any time:to the length desived,
The conerete pipes consist of o mixture of coment, sand
and gravel, the exnet proportions of which I eannot
8ive at the moment, but I think they are 1 part of
cement to 3 of the aggregate. Our contraet speeifies
exactly what is to be provided, A Dressure test is speei-
fied, and we have been fully satisfied with the pipes sup-
plicd by the Monier Company. The pipes are inspected
itring the comrse of wanufacture, and are then pro-
perly seasoned or cured, before being put into use, The
pereentage of coment in the aAggregate is uniform, but
the reinforeement varies, The pipes are made by
the spinning process. As. shown on the plan, the
pipes in the decp sections are surrounded by 6 inches.
of concrete, The object of this concrete surround is to
strengthen the pipe against possible damnge by subsi-
dence or earth movement after the pipo hes been Inid,
It is found far better to strengthon the pipe in this
wiy then to be-compelled Tater on to open up the sur-
faco and repair the sower ap g great depth. The
stringers shown under the conerete are used only when
the ground is soft or wet, in order to allow the conerete
to sot. TIn the third section the 15-inch pipes are not
fo have o concrote surround. As the sewer iu this
scction is placed at a comparatively shallow depth, it
will be more cconomical, if trouble should oceur, to
open up the ground to repair a fault than to incur the
expense of casing' the pipe in concrete, Up to the
present we lave not had any trouble in connexion with
any of the sewers constructed under these methods, and
the design wo are following is stundard all over the
world. It is the same as ias‘ been approved by the
committeo in connexion with similar Sewers.  The
object of the flushing chambers is. to supplement the
sewage until there is a sufficient flow in the sewer. to
ensure efficient transportation of the solids.  The
frrangement consists of a concrete chamber which is
filled "at intorvals by a tap, the water being dis-
charged when the chamber 3§ full by means of a
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syphon-into the sower. The-tanks are sim;ﬂe in design.
nﬁl wa have already installed a.number in Canberra,
a1l of which are working satisfactorily. It.is also pro-
posed: to install two penstocks, or valves, the object of
which ia to- allow of ‘the closing, off of a section when
it.is to be inspected,or cleansed. No borings have been
sunk on the route of the sower g, after considerable
exporience in Canberra, it hes been shown that the
class of thoe country chiefly met with alternates between
clay, schist, and limestone. Experienco in the past in
similar country has beon to the effect that. usually all
three are encountered. Unless. borings ore put down
at. vory frequent intervals we cannot got o true idea.
of the acturl nature.of the country.. I;: :s. not qxpec!,er}
is

i5.n0t. et finished; 10,184 feat lopg;. and the northern:
;::txégzei)ting s,ewer’, 8,,108 feeot long, exclusive. of t’lu;
syphon.section, which is-060 fect long. The length of ‘
roticulation -amounts. to many miles. I have:
no knowledge- of the-cost of the main outfall sewer.
That work was. done before: I came to an!w:r‘rn,‘ and I
do not know if the.records of cost are \ The
main i pting sower cost app: £116,000.
This, I am informed; was estimated to: cost.f;lLlOs.‘por
foot, but. the -actual-cost waa £11 per foot. ‘The Towest
tender. for thework was £145,000, The.southern inter-
cepting sewer was estimated;to cost-£7 per foot, and the
actual_cost' was £8 por foot.. The estimated: cost of the
seotion. We are now constructing is £7. 7s: per foot, The
northern i ing sewer .cost £8 per foot, exclusive

that much water will be anticlp
that the first section could be campleted within from
§ix to-twelve months from the date on which 2 com-
mencement was made.  Tho sccond and third sections
could be completed.within twelve months. I could not
sy whother the work con be regarded. as-urgent. That
depends upon the extent to which the Commission pro-
poses. to carry on its. developmental work in tho area.
Should it proceed with development as outlined, the
work can bo regarded as urgent, Although this pro-
posal embraces, the Hotel Acton, that building is
already sorved by a roticulation sewer. The usual
procedure in connexion with sewerage construction is to
reticulate o distriet after it has becomo partially
settled, Lut a better practice i3 to provide a.service
before the population arrives, The sewerage construe-
tion. at present being undertaken embraces reticulation
at various. points'in the city, but only in a small way.
The southern intercopting sower is being extended about
1,200 fect past Enstlake, tho estimated cost of which is
£7 Tn. por foot, or approximately £10,000. About 300
men are employed on water services and sewerago work,
but at the moment could not apportion that
number between water supply and sowerage works,
I have o table showing the rates of wages paid to tho
men engaged on sowerage work, which T hand. in for
the informntion of tho commitiee. It is a8 follows:—

5th December, 1027..
WAGE AWARDS FOR MAIN SEWERS,

i Mours
Rato Rate
Classtteation, Wbt | PR | per | Remadia.

h d , d,
né 5 5%] 4 | Foromen iten.
g 1im |Tew o 44
3 4.1/3 610 36
29 610 “
31 511 ¢ 36

.2 el 511 0 44

momin - 201 8 8] &

Vinchman . ; % X

e sser drlvet E spof &

e 29 6101 44
Blacksmith: o {8 0.14110 814 4 44
ool sharpener 10 [2 70 22 | 516 6| 44

odisparpenermahit g am [ e 0l @

Horge and diay— : sonid
@ Drivee ooz agomi s g ol 44t | Tow,se3.01d,
{,3 Ttosoand dray” [02077/11 | 119 © u} i r;;ng'"k

el cker .« |2 e.0/1 512 0 a“

ot Bhourer 11 {2 4T0m | 56 0| a

of the syphen, which cost £61,000," 1 cogld\ not say
whether in every case the estimates have beén exceeded..
The only cstimate for which I have been responsibla
is for the jon of the south ntorcepting sewer.
QOur experience is that we are carrying out the work.
very close to the estimated cost. It is difficult to state:
definitely how it will actually turn.out, Our.cstimates
are based, on country of. the nature we expect to find.
In Canberra, exeopt for tho outfall sewer,
which was through solid rock, we find that.the country
consists_mainly of limestone, clay, schist. and a little:
sand. We do not expect. to encounter much water in
the. length we now propose to undertake. That was
our experionce on the same side.of the river: ~When
the work is completed we will bo ablo to dispense
with the septic. tank now under construetion.
to serve the oxtemsion .to the hospital. In.
soworing: the White Oity camp, it is also
proposed to put in a local treatment plant.until roticu-
lation is available, Tt would not pay to extend the
reticulation solely to. sewer that spot. The material
used in the construction of .a'septic tank must eventu-
ally be serapped as it cannot be.used in connexion with
any permanent work. In eities the depths at which
sowers are placed correspond very closely to what we are
doing here.  The regulations, provide that the sower
pipes shall be at least 10 or 12 feet decp under rond--
ways, but in rights-of-way the minimum depth is 6 feet.
Our minimum depth on the north-western sewer' is
10 feet, but even then the sewer, will be in open country,.
and not under a roadway. Tho details of cost per
faot for' section A are made up in tLlnhs way—
abour.

Details at per foot run. Mnter,;nl‘
8. & d.
Shaft. sinking. and {umnelling .. 64 o 5 0
Tlectricity and plant .. . — 6 0
Conerete: pipe and laying . [} 20
Conereto base m . 9 0 5 0
Concrete surrounds . . 12 0 8 0
Back filling . . 2 o
11 ¢ B0
Material .. . .. 33.0
Total . o4 o6

Scction B ‘would be £7, the slight difference between
A and B being d for by the shall depth,
of shaft sénking. in the latter section and the:less dep

th

We slways lire horses and drays, but I could not say
whetler it is more profitable than using our own.

the scheme is approved by the committee, work would
le commenced: shortly after Christmas. The. first step
would be to assemble the plant. on the ground
and creet tho derricks, which would' take some little
time. By the time that work is completed, we can
transfer the gang on the southern intercepting sower to
the proposed work. The length of D sewer

o to be constructed, Section C will be con-
structed by the-pot and drive method. The rates for
the different-sections are—(A) £7 4s, 6d,; (B) £7, and.
(0) £3 12s. 9d. per foot.. Wo have never experienced
any difficulty after the tunnels have: been properly
back filled. We. always exercise special care

with: the, back filling. I cannot :at the moment.

giva definite information as to the adequacy of
the present water supply to meet all. future sewerage
Tnvel ts bu

which has been undertaken up to. the. pres'ung includes
the main outfall sewer, which is about 3 miles long;
the main intercepting, sewer, about 10,480.fect Jong; the

southern intercepling sewer, the construction: of which,

1 .should say that it is ample
for all purposes. I shall supply the committeo
with definite information upon this point. The wasto
of water-which gometimes -Geeurs owing: to leakages is
due largely to tho hjgh pressure.  An effort is mow

being made to prevent waste. Reducing, valves have
been installed in somo buildings, but we have not
yet been able to obtain one which has been able to
antisfuctorily reduce the. pressure.  We have tried o
valva manufactured by John Danks & Son, of Mel-
bourne, but il has not given the results: we anticipated.
Weo do not use a great deal of water from the Cotter
for flushing, as most of that required for this purpose
is pumped. from the river. That eannot be done in
connexion with the proposed sewer.

10. To Mr. MecGrath—We have not experienced
any trouble in connexion with our sewerage system in
Canberra. Tt is impossible for me to say when 16,000
pcoll)le» are likely to be living in the aren to be re-
ticulated, There is no dovelopment there at present.
A horse dray driver reccives £5 0s. per week, and the
horse and dray are paid for at the rate of £1 19s. per
week, making a total of £7 5s, which is tho award
rate. I have not had any experience of.this work
being done under contract, although I have i ted
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properly constructed their life would be diffieult to
determiné, They should increase in strength with age.
The water supply from the Cotter can be incrensed
by raising the height of the dam whieh was provided
for in the original plan,

13. T'o Mr. M. Cameron.—We can arrive at the cost
por cubie yard for excavations such as are invelved in
this instance, as detailed costs aro kept of every job,
and wo know exactly what the work Is costing. The
i i have lied to the ittee is taken
out at per lineal foot of sewer, and not per cubic yard
of excavation.  Our figures are based on standard
methods of caleulation.. We have allowed 50 gallons
of sewnge per head of population per day, and by
ordinary enginecring methods caleulate the: ity of
sewago which will be discharged on a given grade. At
Ppresent a largo quantity of water is not passing through
the stornge basin on Red Hill. The main line of pipes
i‘pto t!’w city roticulation system comes from Mount

work of this mature being done under that s;vstem.
As to the relative norits of the two systems, per-
sonally I prefer the day labour method for work of
this kind. ~As a responsible ofticer all I look for is o
good job. do _not say the same results. eannot be
obtained under the contraet system, but owing to the
necessity of (fetting  good job, 1 prefer the day labour
method. T have had opportunitics of watching men
working under the day ltbour system, but I have not
in Cauberra been in close contnet with them as the
respousible ongineer: From observations T am led to
believe tliat the “go-slow * method is adopted only in
isolated eases.  Gonerally speaking, 1 think the men
here want to do a full day’s work for the Commission.

11, T'o Mr, Lacey—Tn designing n sewerage system
we have to consider the serviee that must ultimately bo
provided, and the demand which is. likely to be made
upon it if the city fully develops. In putting down a
main sewer of this character it would. be unwise to do
anything else, as it would lead to a waste of monay,
ag has oceurred in a small way in councxion with loeal
treatment works. I do not.think a shallower minimum
depth should be provided. If it were, the area to
be served would have to be decreased. As to the sewers
which have been: in position some time from which we
could form an opinion as to the reliability of the work
done, I will say that the main outfall sewer proposal
wag_placed before this ecommittes in 1915—1 believe
work was held up during the war, and construction was
not proceeded with for the timo being. The main inter-
copting gewer was before the committee in 1922, and
the northorn and southorn intercepting sewers in 1924,
and truction was i diately p ded with,
These systems. havo now been completed, and have been
in position sufficiently loug to gauge the efficiency of
the back filling. The work and materials have been of
the best, and I do not think thero will be any trouble
in the future. The materials specified: in this instanco
are sufficient for the purpose.

12, 7o Senafor Payne—The overhead charge lavied
by the Commission is 8% per cent., esclusive of interest.
The interest usually charged is 6 per eent. on the full
sum for one-helf of the period. of construction, or ap-
proximatoly 3 per eent. for the full time; 83 per cent.
would not represent. a high charge. In my
departinent the overhead charge is not equal to
8% per cent, which represents the total over-
head charges.” of the Commission. That rate also
provides for loeal government services. I do
not know what overhiead. charges private companies.
lovy, but T think they would be in the neighbourhood
of ‘the poercentage levied by the Commission. In dis-
cussing construction work with an unsuccessful ten-
derer for. the foundations of the administrative block
at Canberra, he informed me that he was allowing for
an overhead charge of 10 per cent. If pipés are

from: which there is. an 18-inch pipe con-
neeting, with- Red Hill. The weter can be by-passed
from thig line direct into the city reticulstion system.
Mount Stromlo is about 2,350 feet, and the level of
the city zbout 1,900 feet above sea level. The diffi-
culties in regard to waste, aro very much off-set by the
high pressure available for extending the water
reticulation system.
14, To Mr. Seabrook.—Qur estimates have some-
times been exceeded by 50 per cent. on small jobs,
Tn most cases we are very near the mark, sometimes
the work is dono at less than the estimated cost, but
generally speaking we: are on the right side: If this
work were done under contract, and the cost were
greater than estimated, the contractor would have to
make up the difference.. There is a big element of risk,
When work is done by day labour and the estimate
is. exceeded, the Commission has to make up the dif-
ference. TIu such eases, the Commission would' not
porhaps. feel the added cost, but it would affeet me, It.
is true that I would not have to find the money, but I
can hold my position only by earcying out my work
efficiently and keeping the cost of jobs very close to my
estimates,  When, In answer to & question by AMr,
MeGrath, I said that I preferred day work to the con-
tract system, I was then referring to this particular
class of job. The estimates for work of this nature
have not been exceeded by 50 per cent. Many of the
jobs under my supervision have cost 20 per cent. less
than cstimated. Tho sewer we are at present construct-
ing cmpties at the western creek outfall works. The
sewage reaches the Molonglo after passing through the
treatment works., The pipes are all reinforeed, and
are constructed. under the spinning system. The Com-
mission does not manufacture pipes for sewerngo pur-
poses, but makes pipes. under the Kielberg system;
these aro used only for stormwater drains. Sucll pipes
are not used for'sewerage work such as that proposed.
‘The pipes we are using for storm-water work are as
pood 08 can be expected, and are. quite suitable for the
purpose.  If I were doing such work on my own
account, I would uso these pipes. The mixturo consists,
I thiuk, of one part of coment to three parts of aggre-
gate. 1 have inspected the sample of the storm-water
drain pipe, which I understand was obtained in the
vieinity of Manuka, and which you consider consists of
inferior material, I do not think there is anything
wrong with it, considering the purpose for which the
pipes are being used.  Tho chief trouble has been in
the collars, I cannot agree with you that they have
been maade of rubbish, and that in a fow yenrs they will
have to bo pulled up. Pipes made under the same pro-
cess are being' sold commorecially, and are being made
and used for the same purpose practically everywhere,
I know that it is difficult to satisfactorily produce the
collars of the pipes undef the process used in their
manufacture. More cement could be used, but I would
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not say that it i justified. The officer in charge has
not complained to mo concerning their quality, We
aro using these piﬁos beeause we can manufacture them
a¢ a Jower rato than wo can purchase. I have given
instructions that defective pipes are not to be used.
Similar pipes have been laid clsewhere and I do not
anticipato any trouble. It would be extravagant for the
Commission to use pipes made under the Hume process
for storm-water purposes. Kielberg pipes are not placed
under roads or where there is likely to be much stress.
‘We use reinforeed pipes under ronds. The pipes used for
sewerage purposes are tested to s 30-foot hend, which
is equivalent to about 13 1b. per square inch, which is
considered suffici It is very desirable to have a
concrete surround of ¢ inches, such as is being used at
the grenter depth, in order to resist any stress. brought
upon the pipes. If any fault should oceur, it would
be difficult to repair the pipes, and it is therefora con-
sidered ecouomical. to ineur only the one cost. I would
be disinelined to reduce the thickuess Qf the surround,

That was Iaid down by the Works and Railways en-
gineers in accordance with the ity plan. The pro-
posed sower is_complementary to the main seworage.
schemo, The 18-inch pipe, when running thres-quarters
full, has o eapacity of 300 cubic feet per minute, and
o velocity of 3.52 feet per second. 'When running a
quarter full, the capacity iz 45 cubic feet per minate,
and the velocity 2 feet per second. The 15-inch pipe,
when running three-quarters full, gives 192 cubio feet
per minute and a velocity of 8.14 feet per second, and
when a quarter full the capacity is 29.64 cubic feot
per minute and the velogity 1.77 feet por second,
A sclf-cleansing velocity is from 177 to 2 feot
per _second, so that with an 18-inch sower it will
need nbout 3,000 people resident on thio aren to keep
the sewago moving st such a velocity that the water
will earry the solids along with it. Until 3,000 people
live. on the area a certain amount of flushing must be
done. The total population that the sewer could serve
is 27,000, with the pipe: three-quarters full and with a
t "% 1

which T regard as in the neighbourl o

thickness, Stringers are used only where the bottom
is soft and wet. T have not been in touch with the
sewerage authorities in the capital cities for soveral
years, but T understand that much of their deep work in
Sydney has been done under the day-labour system,,
although some of the reticulation work is done by con-
tract. T cannot say what is the present practice. If we
received a tender which was below our estimate from s
firm copuble of carrying out the work to our satis-
faction, in d with our specificati there
is no reason why the work should mot be done by
contract, I saidthat, so far as I kuew, there was
no record of the costs of the main outfall sower.
That work was done before I came to Canberrn, The
estimated cost of the main intercepting sewer was £11
10s. per foot, but the netual cost under the day-labour
system worked out at £11 per foot, The lowest tender
was £145,000, aud the actual cost of the work was
£116,000.° We keep full particulars. of the cost of all
work, and when n job is actually completed we can give
the cost even to a penny,  On some Jjobs where similar
work has been undertaken to that for which we have
received tenders, we have found that we have been able
to do. it cheaper. All our hanieal and electrieal

flow. That is the basis on which the city
sowers are designed, and practienlly the un 1
practice of. sewernge engincers. We aro allawing' for
a volume of 50 gallons per head of the population
over the twelve hours, I cannot say how many people
will live: in the aren when the sewer is brought into
use. I do not know what development the Commission
has in view. The maximum and minimum depths of
the sewer below the surface will be 42 feet and 27 feet
respectively for tho first section, 31 feet and 17 fect
for the sccond, and 21 feet and 10 feet for the third.
There will be roads to cross, and the minimum depth
at those points will be 13 feet. The shallowest dopth
oceurs in the middle of a paddock. The fall of the
sewer is one in 360 for the first scetion, and one in
350 for the 15-inch pipe. The septic tank at the hos-
pital will bo displaced by the proposed sower, T regard
the work as. being urgent in that the land should not
be thrown open for building until it is sowered. I am
aware that probably half of the suburbs of Sydney are
unsewered ; but they cannot be called sanitary suburbs.
My reading of the roports of the investigations by

Ti 'y i of works undertak at
Canberra leads me to believe that the policy is to have
tho city properly sewered before buildings are erected.

work in buildings is done by contract. WeLave called
for tendors for rond work on a large seale, and the
departmental estimates and costs have been considerably
cheaper than the lowest tender pries received. Gutter.
ing and kerbing are being done cheaper by contract
than we ean do-it ourselves, The price of 63, 6d. por
foot is for laying and jointing, so for a pipe 6 feet in
length the cost would be 39s., which iucludes for the
actual laying, jointing, and concreting on the bed. The
tunnel then las to bo filled in.

15. T'o the Chairman.—Our sewer systom- has never
been obstrueted in any way,

(Taken at Canberra.)
FRIDAY, 9 DECEMBER, 1927,
Present:
Mx. Mackay, Chairman;
Senator Payne Mr, Lacey
Senator Reid Mr. McGrath
Mr, M. Cameron Mr, Seabrook.
Mr. Cook
Willinm Scott Brownless, A.M.LE., Aust., Enginecr for
Water Supply and Sewerage, sworn and examined.
16. T'o fhe Ckairman—T have occupicd my present
position for three and a half years, and, except for
cight years spent on railway construction, I have had:
27 years' experionee of sewerage work,  Although, T
am now responsible for the location of the proposed.
sewer, I am not responsible for the original design.

In the course of my work, I attend to all sewernpe con-
struetion and' plumbing, and the disposal of night soil
and garbage. We do not endeavour to lay down
garden  wator service pipes before garden plots
aro construeted. = The work recently undertaken
around the Hotel Kurrajong was necessary in the
provigion, of water for garden purposes, There was
no serious disturbance of work already dome. When
roads are made and gardens are formed, we come
along with the parden water service becauss definite
lovels are: then fixed, and wo put our pipes down 15
inches, If we went on with our job before the other
works were completed, our pipes would probably be
ploughed up in the process of road construction and
garden plot formation. The laying of sewers docs
not destroy other worke, We lenve the levels exactly
as we find thom, Although T am responsible for storm
water work T did not design it. After lnst Christmas,
however, T took over the construction of storm water
work for the other departments. Sewerage is pro-
vided' in almost every case before buildings are
foundation high.  When we were asked to provide
water for buildings at Eastlake: reeently, we had it in
within ten days. The sewerage will be available before
the houses are completed. Sewerage was provided at
the Hotel Wellington hefore the completion of the
building. The. recent disturbance of the ground at
the Hotel Wellington was due to storm water work
and the provision of garden water similar to the work
at the Kurrajong. T could foresee that garden water
would be required. Brassey House will require garden
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water, but I have not been informed exaetly how the
gardens there are to bo laid out. Tt i no use wasting
ipes. Consul between the g ing staff and my

ranch is cortainly desirable, I sec the Superintend
of Parks and Gardens every week and discuss the. work.
The Commission has'had & great deal to do in the prepa-
ration of tho road.levels and tho provision of sowerage,
storm-water drains and electric light, If all this work
had to bo completed at the same time the staff would
have: to be: practically doubled in order to get out the
designs. The most cconomical method of providing
water sorvices for the gardens.is to wait until the other
services are completed. I cannot ace that any loss will
be cnused by providing storm water drains after the
completion of other works. Some services have to be
finished first. 'We have to adhere to the same levels,
It would not. pay to put.the water pipes deeper in the
ground, I am confidont that with regard to the water
service wé are p ding on the most ical lines.
The maximum apace between the manholes is 530 feot,
and the mini 0 feet, The.average would bo about
400 feet, No provision i yet made for vent stacks, The
system is to provide ventilation for each house, We
should make provision in the paddocks for open covers
for the manholes. Vent stacks are not being avoided
because: thoy are unsightly, but because the system is
correctly designed to give proper cleansing, No gases
are likely to accumulate, Our design has been vindi-
cated in that it is working right. I have opened the
manholes, and have been very well pleased with, the
working of the system. Under the Molonglo we have
two B-inch pipes in the form of a siphon. The pipes
are largo enough for the purposes for which they were
designed, When the population i beyond the
limit' for which provision las been made under the
present scheme, the pipes will not be largo enough,
but we have made provision for increasing the size
of the pipes. The fittings are actually in for the larger
pipes. The sewerage will gravitate from all points.
The treatment. works at Western Creek are funetioning
satisfactorily.  They are capable of providing for a
population of 10,000, As the population rises those
works will have to be enlarged. From.the census taken
Inst year, and such other information as is available
to me, I should say that about 7,000 people live in the:
city.

(Taken at Canberra.)

SATURDAY, 10rn DECEMBER, 1927.
Present:
Mr. Mackay, Chairman;
Senator Payne Mz, Lacey
Senator Reid Mr, McGrath
Mr. Maleolm Cameron Mr, Seabrook.

Mr. Cool 3

‘William Scott Brownless, A.M.I.E. Aust., Engincer for
Water and Sewerage, Federal Capital Commission,
recalled and further examined.

17. To the Chairman—We have provided a safe-
guard against anything of a dangerous nature entoring
either a sewer or the treatment works, One of our stan-
dard regulations provides. that no fitting shall bo con-
nected without the authority and the approval, in writ-
ing, of the Commission. Every proposal passes through
my office, One of our officers is solely employed on the.
design of house drainage to connect with the sewer, He
is well experienced, He brings every plan to me as.
500N a8 hegms completed it. Special attention is given.
to anything outside the ordinary cottage. We inatall
special traps in garages so as to keep the petrol out of
tho sewer. ~ A similar practice is adopted in connexion
with hospitals end chemists’ shops, In tho case of a
chemical Jaboratory we-would have, the trn§ fitted with:
marble chiips to eliminate the acids. ven if the
marble chips were a littlo ineffective, through age or

negluct) the trap would be so largo that the quantity of
water in it would dilute any acids. Furthermore, the
sewage reticulation from that place would pass over
nearly o quarter of a mile of earthenware or stoueware
pipes, which are not affected. by acids, before iv reached
the main sewer, By the time the avid sewage reached
the main sewer it would be very highly diluted. Realiz-
ing that there are those precautions, we are not ocen-
siongd any worry, At the present time the number of
men employed on sewerage coustruction is in the region
of 100, They arc engaged on the small extension of
the southern intercepting sewer on Eastlake-avenue
into Lake-aventic; completing the sewerago reticulation,
North-East Ainslie; sewerage reticulation at Enstlake-
circle; and work relating to rather largo house econ-
nexions, ‘Those works are,all drawing to o elose. The
excavations for the southern intercepting sewer will be
finished before Christmas, The work at North-East
Ainslie will be finished at or about Christmas. So far
28 I know, all that will be loft after Christmas is &
short extensior. from the sewer to the railway station,
and two subdivisions that have been thrown open in the
Inst month at Enstlake. If this work were approved I
could make a with it to . The
men who are at present engaged on sewernge work
would go straight.on to this Job, T regret that I can-
not express an opinion as.to when the populatien in this
aren will be sufficient to warrant the work being hegun.
T do not know what developments the Commission pro-
poses in that aren, If one building were erected on
the aren I should have to.instell a septic tank ag a tem-
porary expedient, or install nightsoil pans—which we
do not want. If the zoologieal building, the fir station,
or the trades hall wero erected it would be practically
essential to put in the sewer. You cannot put any
building on this site unless you make provision for
sewerage. There is another reason why it is not
advisable to install septic tanks, If you study the
arez you will seo how very flat it is. A septic tank
drainage requires a fall, and you would have to go
500 or 600 yards before you ‘would be able to got
& run out to put the tank in. It would be rather a
difficult job. I appreciate your point of view that there
does not seem to be great urgency in view of the fact
that some time may elapse before the museum and other
large buildings are, erected on the site. When we are
designing we naturally endeavour to prevent wastage
of money. It is our business, as designing engineers,
to get ag good a return as possible. We are trained in
that way, and do not neglect that nspect. So far gs I
can see it is for the Commission to say what buildings
shall be erected thero;, also whether it will stop build-
ing for a certain time and then expedite the work. I
camnot say whether the present is the proger time to
proceed with building i The jesi

have considered this scheme many times from a finan-
cial point of view, I have been consulted regarding
the cost, and 1 know that the financial aspect has not
been lost aight of.  Although North Afnslie belongs
rightly to  the north-western sewerage system,
wo have put it temporarily into the main northern
system. That has beon done with the permission in
writing of the Chief Commissioner, with the reservation
that evontually it will be diverted into the north-western
sower. Our reticulation scheme, which embraces the
north-enstern system, is designed to take in North and
South Ainslie.” When Ainslie ig thoroughly built on
there will be too much for that sewer to carry, and it
will have to go into tha north-western sewer, At the
present time wa would have to run through an unpopu-
lated. avea to rench a populated area. So far we have
not had any obstruction in any of our sewers. Some
flushing is required in the early stages because of the
small volume of matter that is passing through. We
are now flushing the southern sower.  Very little ex-
penss is involved in that work; the charge for water




187

amounts to 10s. a day. You wish me to supply you
with particulars. of our wat pply system. The
Cotter River dam, with. the wall' 60:3cet high, impounds
380,000,000 gallons. of water. Taking as a baesis. the
worst season cxperienced over a period of 25 years, the
supply is sufficient to provide 7,000,000 gallons & daj.
In other words, if we should experzence a drought equal
to- the biggest. that Canberra has kuown in: the last 25
years, we would have a safe dravght out of that river
of 7,000,000 gallons & day, which is sufficient for a
Sopulation of 70,000 people using 100 gallons a head o

ay. The dam is' now 60 feet high, It was designed
for a height of 100 feet, and ean'be raised to that point,
If it were, it would give us a safe draught of 11,000,000
gellons. o day, which would' be sufficient for a popula-
tion of 110,000 persons. Thoe pumping plant's efficiency
is equal to 100,000 gallons. an hour with ong pump
pumping, twenty hours a day. That would give us'
2,000,000 gallons a day, which is sufficient for a popu-
lation of 10,000 persons. With two pumps we could
pump to Stromlo sufficient for about 15,000 persons;
but a8 that would leave us without any regerve it would
not be safe. For household purposes 100 gallons is a
liberal allowance. In Syduey and Melbourne the allow-
anco is about 50 gallons a head, Weo made the allow-
ancq 100. gallons to meet. the requirements of the big
garden ares in the city. The other week, when we had
very hot weather, and practically every hose was in use,
we wore using up to 150 gallons 2 head.  We anticipate
being able to reduce that figure to 110 or 100 gallons.
In the winter time the consumption will be not more
than 50 gallons a head. In that.estimate provision has
been made for sewerage. The Strumlo reservoir has
a capacity of 8,000,000 gallons, That is the highest
noint to which water is pumped from the Cotter River:
The whole of the gravitation into the city is from that
reservoir. ‘The resarvoir on Red Hill also has ¢ capa-
city of 3,000,000 gallons, whilst that at Mount Russell
has a capacity of 1,000,000 gallons. There are to be
two other reservoirs, erch with a eapacity of 13 million
gallons, ono on the west side of Mount Russell and the:
other to the south-west of the city. Those schemes will
be worked out as the city advances. We now have in
storage, approximately, 7,000,000 gallons at Stromlo,.
Red Hill, and Mount Russcll. As the years go hy, we
shall have to increass the pumping, plant and the size
of the mains, put in duplicate maing, and provide uddi-
tional reservoirs at different points. A reservoir at
Aiuglie is projected, to be commenced very shortly,. We
undoubtedly have made a liberal allowance for the re-
quirements of households, gardens, street watering, and
sewering. For a period of cight years I was engaged
on railway construetion work, during whick I had ex-
perience of the preparation of, estimates. The over~
hend expenditure on that class of work-is different from
this. We worked as units, and the office’ expenditure
was applicable to each individual work. We had no
maintenance and no upkeep of accountancy staffs;
neither had we to take into account any general city
government expenditure. The.staff consisted of‘the en-
gineer and his assistant, an necountant, o cost clerk, a
timekeeper, a storckeeper, and perhaps ome or two
others. The overhead embraced ouly those people, I
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beon adopted with regard to the prepiration of cati-
mates for the Ministry and the committee, 5o thut you
will-have an appreciation of the actual cost of 'the 'work.
The estimate for the first: section of thie work, without
interest and oyerhend charges, is £24,000, If those
charges were added, the cost woull ‘be over £25,000.
Tnder the system that has been addpted in rogard to-
other buildinge, we could' have étarted that £24,000
work. .

18. To Senator Payne~Provision was not made
originally for North-East Ajnslie to e permanently
sewared: Witly ‘the other portious. of the Ainslie subdi-
vision, becatise it happens to be in another valley. When
we' get the western sewer in, and the houses built on
that area, wa will turn the scweraga back to its correct
line. This is not an afterthought; it was definitely. laid
down 'in n. memorandum to the 'Chief Commissioner,
He wanted that ares thrown open, and he said,
“ How can it be sewered?” I said, #Only by putting
it into a sewer to- which it does: mot belong. I
could do that with your permission and' proviso that
later it shall be transferred into the corfect. line,” The
arca on which the museum and’ other public buildings
are to he erceted: is not perfectly Jevel. It could be
served temporarily by n eeptic tank system. A scptic
tank is only a temporary expedient; you eannot get an
efluent from. it that is innocuous.. You would not put
down an expensive: plant for a small isolated unit; you
cen only make it septie,.  You break up all the organic
mattar, but the water .is dirty looking and slightly
offensive. It is not pure enough to-turn into the river,
In other words, when treating sewnge to purify it, the
protein and carbohydrates in erude sewnge are broken:
down in the nitrogen cycle to ammonis, nitrites and
nitrates. The cycle only commences at the' septic
tank; you have broken up your solids, and it is pretty
much an ammoniz sewage. When it has passed
through the other two treatments the nitrogen. eyclo
is. complete. There is always a certain amount
of offensivencss from small septic tanks whicli it is
very hard to get rid of except in isolated places;
If you were to put down septie tanks it would mean in-
stalling them for each. building, and there would Le
complaints sbout the odour: Canberra people have
wouderful noses. I cannot tell you how the overhead
charge of 8 per cent. is arrived atj that is outside my
province.

19. T'o Mr. Malcolm Cameron.~The only sewer of o
similar nature to be put in will be one from o point
opposite the Inglish Church, and down towards
Duntroon, Every other valley is catered for. The
reticnlation pipes have been so lnid that. they
will always be ient for the i The

water supply mains from the Cotter to Stromlo,,

from Stromio to the city, and from the ecity to
one of the rescrvoirs on the other side, will have
to be duplicated, Some of that work will have to
be done before the population renches 20,000 persons.
It is a matter which we are very eavefully watching, I
prepare & graph overy month, and make o study of the
population, the flow and the consumption, The figures
“"lwget at the present time are very unreliable, Lecauso
the pop I8

do not know how much the head office in. Mell

added to the cost of the work for its overhead: expenses,
About 3 per cent,, I suppose, would be the overhead of
the staff I have mentioned. It is becoming a matter of
policy not to add interest and overhend to the cost of gz,
work. They have not been included in the. esti for

and the ption of water is concentrated on gar-
dcns and that sort of thing, We have to estimate the
supply. The mains were laid down for a. population

of 25,000; but probiably other provision will have to be

made before that point is reached so as to cover the ro-

this' work.  The estimates that were submitted to the
Works and Railways Department in previous years
did not include. interest and' overhead; but the Com-
mission makes that provision in the estimates that are
prepared for its own purposes. The object of not
including them in the estimates that are before you is,
I believe, to conform to the general principle that has

:at. peak periods. The chargo for water is
not definitely laid down, but at present. it is. 1s. 3d. a
gallon for certain purposes, and 1s. 6d. a gallon for
other purposes.. I do not think that that is too much,
So far as we are able, wo supply water to farmers out-
sido.of the city arca. We would not carry our mains out
too far. Wherever there-is a farm within a reasonable
distancer of a: pipe line. water is supplied to it at the

gz and’ 80 much,,
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ratey fixed, together. with- tho payment of 6:per cent, or
7 per-cont. on the-eapital cost. We are supplying threo
farmors at Piallago, Every farm on the way in from
tho' Cotter and on the road to Queanbeyan is supplied,
‘Wo try to nect every regsonsble requiroment. We put
s pips down to Queant under an with

little branch of sewer has a chance of ventilating jtself.
The-more houses you have the greater the venti*ation,
and the'less chance of foul air accumulating. We have
the main sewer ventilated beeause of its length, and the
‘fact that-thero.are no openings in it. There is no fear

&

tho Queanbeyan Council. The population of that town
18 between 3,000 and 4,000, Allowance for that was

‘mada in-our ¢stimate; andwe are’ quite satisfied that we

areon the-riglit 'side, By-the time the population of
Canborra reéachés 15,000, dur records of actual use will
be definite, and wo shall know what proposals to make.
1t js.difficult for an engineer to say that only & certain
%qnntity per head will bo needed.  Considerirg tho

igures for every city in Australin, as well as those: re-
lating' to America, wo consider that 100 gallons is a
B all ¢ for all purposes, Wa are carefully
watching that consumption, If we find that a greater
quantity is likely to-be used, we shall have to put down
other mains.

20. To.Mr. Jeabrogk.—At:the end of the main sewer
wo have sedimentation and sludge digestion works, The
tight sewago passes through in a couple of hours, when
it is in such a state of quiesonce that any solids or par-
ticles drop. 'The tanks are so shaped that the solids:
pass through the slit and fall into a big chamber down
below. They remain in there for about 24 hours, and
aro broken down sud turned inte ammonia,  That
passes up and gets away. An earthy regidue remains
which cannot be digested or turned into liquid.  That
material has to bo got rid of. Although the sewage is
passing through every day, it is only about once in six
months that we pump that on to 2 sludge drying bench.
When'it is dry it is a perfectly innocuous cake of earth,
T commenced my experience in 1900 in the North of
England, where they were experimenting with tanks and
trentment work of different kinds. T was fortunate in
that T got right on to the spot with an engineer whose
main work was. sewerage and sewage treatment. I re-
turned after the war, and was connected with the same
class of work. I therefore saw all the improvements that
had been made. At one time I had charge of as many
ag twenty sets of treatment works, I can confidently
tell you that Western Creek will be as good as the best
T have seen. 1 am quite pleased with it. Tt is neces-
sary to have 6 inches of concrete round the sewer pipes.
‘When you have:to tunnel and mine to get to your sewer,
you must take all reasonable precoutions to gnsire its
safety, If the ground cracked, and the sewer was dis-
turbed, or if a subsidence caused it to be broken, the
whole system would be blocked. It would take you
days with windlasses and miners to get down that 35
or 40 feet, and before you reached the damaged portion
the sewage would have backed up and flooded your
aren, You must safeguard yourseli against that, and'
the only reasonable way is to surround the pipe with a
protective coating of conerete. Three inches of con-
crete without reinforcement would not be an cfficient
safeguard. It would be much the snme as plaster on a
wall—a covering, not a structure. All the pipes are re-
inforced.

21, To Senator Reid.—This work has no bearing on
the sewerage of the shops at Civie Centre. All those
shops are drained into the sewer on the other side. This
will take in all the land in the vicinity of the site on
which the Town Hall was to have been crected. Tt is
undoubtedly necessary to put in this sewer io develop
the industrial area on the west side of Northhourne-
avenue, The reason that we do not require ventilators
to be attached is that we have adopted a system that
has not been followed in the other Australian cities
with the exception of Brisbane. We trap the house:
draing at the head, not at the boundary. Therefqre, we

et o direct connaxion between the ventilators on the
ouse drains.and our sewer. No long stretch of sewer
that is s0 drained can be hermetically sealed. Every

of gl hold being affected at any time.  All the ex-
perience vindicates this idea. T may mention thut this
method of sewering originated in Canada, and was due
to: the cold wenther. The boundary traps used to be-
comerfrozen, cnusing the sowago to be blocked, and they
Tiad to bo pulled out. The system is proving quite effec-
tive here; and Brisbane also likes it. T snid. yesterday
that we. waited' until the ground was levelled off Lefore
wo put in_our storm-water drains. Every servico is
‘puit in on different lines. Some. one has to finish first.
As: far-ag possible we do our work before the oarth is
cleaned up; but there.are times whea that is physicall

impossible, It is expeditious imes to wait until
overybody else is out of the rond. Take the No. 2
Seerétariat, for example. There was the drainage
gang, tho paving gang, the carth-clearing gang, all try-
ing to get ahead with their work. I sent my water
gang there to lay on the water for the gardens. Tt was
a case of “ You get out of the road ; our men are working
there.” After a.while I took my men awny and waited
until the others had finished. Although it may not seem
right for one gang to-tear up after another lias cleared
the ground, T eannot see how it can be managed other-
wise,  If T go on to the ground to put in water pipes be-
fore the other gang has levelled off, T have to stick pegs
all over the place, and mark each one “Go down to 3 ft.
6 in,” “go down 2 ft. 6 in.,” and “keep above the
ground in inches,” as the ease may be. When our pipes
are laid some may be 3 ft. 6 in. under the ground, and
others be resting on top of the ground. When the other
gang comes along to elear up, his Lorses are liable to bo
tripped by my pipes, and they ave liable to be broken.
T want to see the ground finished before I get on with
that work. All the flushing of the mains is done with
Molonglo water. It is pumped at the bridge and down
;t Enstlake. We flush every day for half an hour or an

our.

22. To Mr. Cook.—I started on sewerage work 27
years ago, and with the exception of eight ycurs on
railway construetion work I have been elosely associated
with it ever since. The work which has been don. here,
and the cost, compare favorably with what I have secen
anywhere. The explanation of that is that we have
been able to introduce more machinery, and go straight
forward with the work over bigger arcas. The cost of
the work here is slightly under that of work which T saw
domne in 1922 on a big contract near London.. Yester-
day morning I turned up that contrnet, for which
twenty contractors tendered. The country is similar to
that at Canberra, The wages and price of material
are known to me. It was for a 6-in. pipe drain, 8 feot
deep, through chalk, which is similar to our schist, and
it cost 10s. a foot. The wages were £2 195, & week, and
the cost of the pipes wos half what we pay. Tha price
at which we do that work is 20s. Gd. a foot, and our
wages are £5 128, a week. If the Queanbeyan area
were not sowered it would in time pollute the Molonglo
River. That position has been safeguarded against,
TUnder the: Seat of Government Act, the State of Now
South Wales must so sewer the town of Queanbeyan as
to prevent the pollution of the river. That provision
is not being enforced at the present time, During last
summer and winter, when the river was very low, an
analysis was taken by our department and the New
South Wales department. T do not know how far they
procceded with the matter, I mention the fact merely
to show you that it has not been overlooked. The.
population of Canberra at the present time is_approxi-
mately 7,000, and all the residents are supplied with
water and sewerage facilities. The Clief Commissioner
says that he is going to prepare a scheme to develop
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the-ares to.be served by this sewer. There is no water
1aid ¢n at. North-West Ainslie. There is no portion of
the.city which could not be supplied with water within:
threo- months, Most of it coul& be supplied. Within &
week. The first section of thiswork ccuﬁd be completed
in from six to twelve months, X could put men on. the
socond. section_conourrcntly, and: complete the whole
work in-from fifteen-to-eighteen months if I wers asked
to do so. We have not so. far had a. failure of the
water supply. I am not: aware that there have been
any house. fires,

28, To Mr. McGrath.—T have hed communications
with Mr, Martin regarding his. pracess. for making, clay
pipes for sowerage work.. I tried to got him to eatablish
a.factory here. He came up, but was not satisfied that
the clay was sunitable. for his process. The labour and
lectrical. costs d with the pumping of water
amount to 6,85d. par 1,000 galions. Lhere are 5o build-
ings on the area covered. by this proposed extension.
It is not for me to determine whather there are likely
to be.any in the next two years.

By Authority: H. J. Greexn, G

24, To Mr. Malecolm Oameran—~If the work were to
bo held uprfor threa years the loss of. the men.who-are
oxpérienced: in-it would not worry me; but it would if

‘the period were 'only six montlis, One likes to keep

tho men. one has golected, no matter-what the work inay
be. When you bririg' new mon on to' a.job you have to
find 6ut wlist ‘they know, and téhch them when their
knowledge is deficient, That naturally adds to ths cost.
I have certain. men with whose work I am quite
satisfied. Tni tho caso of others I do not ¢are whether
they go-or stop.

2. T'o Mr. ‘Cooks—L have under me now mon who:
have been hero.from the inceptibn of the work, Thera
is no special-advantage in having & man who has been
on the work for ten or twenty years, As a matter of
fuct,dit‘ is sometimes a good thing for them to move
round.

The witness withdrew.
The committes adjourned.

overnment Printer, Canberra.




