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{Eatract from ** Hansard,” 18th January, 1914, page 2271

PUBLIC WORKS COMMITTEE—CANBERRA WATER SUPPLY AND
SEWERAGE SCHEME.

Mr. RELLY.—In reference to the questions which I aeked the Prime Minister yesterday in regard
to relorring ta the Public Works Committes the water and sewerage schemo for the Federal Capital, wilt

tho Prime Minister now promise to refor at least the g scheme to the C: t
Mr. FISHER - -Tho Minister of Homo Affairs will submit that work to the Committee, and the
zeforence will hiavo this ad ge—that some work incidental to it may be in progress.at the same time

satheinvestigation,

w

MAIN SEWER FOR THE CITY OF CANBERRA.

REPORT.

Tre PARLIAMENTARY StANDING Corurtee oN Pupnic Wonks, to which
tho Honorable the Minister of State for Home Affairs submitted for
inquiry and report the proposed construction of n main sewer for the
City of Canberra, has the honour to report as follows :—

I. The Chairman of the Committee received an intimation from the Honorable
the Minister of State for Home Affairs to the effect that the Government desired the
Committeo to inquiro into and report upon the question of the construction of & main
sewer for the City of Canberra.

The Committee was aware (vide Hansard of 18th December, 1914, page 2271)
that the Right Honorable the Prime Minister had promised the House of Representatives
that befors the work was undertaken the matter would be referred to the Committee
for inquiry.

REASONS FOR THE PROPOSAL AND INQUIRY.

2, An economical and efficient means of disposing of the sewage of the City is
essentinl. Furthermore, relations bet the C Ith and the Government
of the State of New South Wales respeoting the water of the Murrumbidgees River demand
that the utmost care be taken in treating sowage and disposing of the cfliuent so that
there shall bo no possible pollution of the watera of that river,

DESCRIPTION OF THE WORK.

3. The proposal of the Departmont of Home Affairs bricfly was that for the
purpose of disposing of the sewage of the city a main sewer should be constructed
commencing from a point on the western boundary of the City and extonding in a sonth-
westerly direction to Western Creek, Hero the sowage would be subjected to what is
known as the biological or septie tank treatment, and the resultant efffuent utilized
for irrigation purposes.

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

The nveraﬁe depth would be about 35 fect, being from a minimum of § feet at
Yarrolumla Creek to a maximum of 80 feet through some of tho ridges. The fall
throughout has been governed by the distance from the outfall at Western Creck to
the most distent locality of the city to be sewered, which is sbout 74 miles, due regard
being peid to a contingent extension should the City expand eastwards in future. The
%mde also has been fixed to provide for a sufficient depth to permitof the Royal Military

ollege at Duntroon and both portions of the City lying to the north and south of the
Molonglo being sewered,

5. Tho type of sewer proposed is egg-shaped, § ft. 6 in. by 3 ft. 8 in., with conerete
block invert and sides of concrete or brick, as may be found suited to the nature of the
country to be ne§otiute}d. " The capacity of the sewer, based on a fall of 3 feet per mile
giving a mean velocity when running two-thirds full of 2+34 feet per second for o period
of twelve hours, is 91(,),000 cubio feet. This will be sufficient to carry the sewage of a
population of 125,000, The velocity mentioned is said to be a safe one, and will avoid
scouring and injury to the lining of the sowers, It is stated thet the section suggested
is a most economical size both as regards facility of construction and the amount of
-material involved, bearing in mind the sewer capacity afforded. .

COST.
6. The cost is estimated at nbout £5 per foot run, or & total cost for the length
-of approximately 3 miles of £75,000.
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INSPECTIONS BY COMMITTER.

7. Tho Committeo having heard the officials’ explanations of theproposed work,
and having by inspection and inguiry acquainted itself with the system carried out at
Worribee for the disposal of the Mc{buurno sowage, and the systems in éperation at
Balmoral, Folly Point, and Chatawood, for the disposal of portion of the Sydney sewnﬁo,
visited Canberra, and carefully investignted tho site proposed for the treatment works,
paying special attention to the Jay of 310 country, the nature of tho soil, &e.

EVIDENCE,

8 A lau‘;e amount of evidenco was taken, and, s will bo scen from the list of
witnesses, the Committeo in the course of its investigations had the benefit of the advico
and opinion of four medical men (including the Director of Quarantine, the Senior
Medical Officer of the Department of Public Health, New South Wales, and the Chairman
of the Board of ITéalth of Victoria), six engineers, and an expert i sanitary science.

VARIOUS PROPOSALS.
9, After some deliberation the question resolved itdelf into the eonsideration of
threo distinet schenes, viz, 1—

{a) That proposed by the officers of the Dc]lmrtment of Homo Affairs, and
which may be called the Departmental scheme. .

(b) That put forward at the invitation of the Committee by Mr. Joseph Davis,
Director-General of Public Works, New South Wales; and

(c) That proposed by Mr. W. B. Griffin, the Federal Capital Director of
Design and Construction.

10. Briefly the differences were as follow :—

{a) The Departmental schome provided for the construction of 3 miles of
sewer to carry the so\vni;e to Western Creck, where it was proposed
to treat it by septio tank process, and (if considered necessary) fiter
beds, and spread the cflluent over the land, of which an area of about
3,000 acres was available. This area could, if desired, be wutilized
for the growing of lucerne or other approved crop. The sewer was to
be of such a size as to serve the needs of a population up to 150,000,
The area set apart for the sewage farm was capable of dealing with
the efiluent from that amount of sewageé, and avoiding any likelihood
of contamination of tho Molonglo River,

(%) Mr. Davis’ schemo was to save the cost of construction of approximately
1} miles of sewer pipe by treating the sewage on an aren selected by
him in the vicinity of Yarrolumla Creck.

He proposed, while approving of the Departmental scheme of
constructing & main sewer to provide for 125,000 people, to make
provision at the present timo for the treatment of the sewage of o
population of 15,000 only, which population it is anticipated would
not be exceeded for the next ten years; install a septic tank and filter
bed, and cither run the resultant eMuent into the Molonglo River, or,
if thought necessary, treat it on the land. He indicated an area of
about 60 acres which he considered suitable for this pupose. This
arca could, however, by terracing, be extended to about 160 acres,

(c) Mr. Griffin's scheme was to install separate units of the Emscher or
Imhoff tank in various portions of the city as occasion required ;
treat tho sewage at an early stage, and dischargs the effluent (shich
it is claimed is and non-putrescible) into the ornamental
lakes in the City or into the river,

THE COMMITTEE'S INQUIRY AND CONCLUSIONS.

11. Taking into consideration first of all the scheme put forward by Mr. Griffin,
the Conunitteo was satisfied from its personal investigations and by the opinion of the
majority of the medicel men and engineers who gave evidence that it was unlikely
that treatment works within the City boundary could be managed without offence at
cortain times of the year at least. It was, therefore, decided that such scheme could
not be recommended, K .

vit

12, The proposal put forward by Mr. Davis received long and earnest con-
sideration. ‘T'ho shortening of the proposed sewer by about a mile and a half and the
consequent saving of approximately £37,600 was a strong argument in its favour, On
the other hand the disadvantages pointed out were- (a) the comparatively limited area
available for the disposal of the cffiuent; (b) the possibility of contamination of the
Molonglo River; (c) the possible depreciation of tho value of the land in the vicinity ,
(d) the fear that the existenco of tho treatment works near Yarrolumla might tend to
limit the expansion of population in that direction ; and (e) the conviction that with the
expansion of settlement 1t would be necossary to remove the treatment works further
out—probably to the position now recommended under the departmental scheme—thus
involving finally o considerably greater expenditure by, say, 1935 in capital cost and
interest than if the depart 1 sch wero ndopted at once. (Vide Appendix B.)

13. Taking all facts into consideration and bearing in mind that the ideal of the
planning of Canborra is that it shall be a City replete with all the improvements which
the accumulated knowledge of scientific town-planners throughout the world has shown
to be ndvantageous, and free from thoso fentures which experience has proved to be
objectionable, the Committeo decided to avoid the risk of contamination of the Molonglo
River and the establishment of treatment works in & position liable to cause annoyance
to the future inhabitants, and to that end recommend the adoption of the scheme ae
proposed by the Department of Home Affairs,

14. Although in the course of its investigations the Committee gathered some
valuable information as to the various styles of septic tank and systems of treatment
of sewage, it realizes tho rapid strides being made in sanitary science and refrains from
suggesting the adoption of any particular system in view of the fact that what is con-
sidered the most up-to-date system at the present time may bo superseded by a more
grﬁcifnt system by the time 1t will be 'y to erect treatment tanks at Western

cek,

The Committee, however, strongly recommends that immediately prior to the
date on which it is proroscd to erect treatment tanks, exhaustive inquiries be made
with a view to the installation of the most up-to-date system then obtainable,

RESOLUTION PASSED.
15. The resolution passed by the Committeo is shown in the following extract
from its Minutas of Proceedings :—
Mr, Finlayson moved—That the scheme for the construction of & main sower to Western Creck as
proposed by the Department of Home Affairs be ndopted. Seconded by Mr. Bampaon,

Mr. Gregory moved as an amendment—That the scheme auggested by Mr, Davis for treatment of the
sewage near Yarrolumla Creck be adopted, Scconded by Senator Lynch,

The Committeo divided on the amendment—~

Ayes, 3, Nocs, 6.
Mr, Gregory, Mr, Riley,
Senator Lynch, Mr. Finlayaon,
Mr, Fenton, Mr. Sampson,
Mr. Laird 8mith,
Senator Keating,
Benator Story.

And 8o the-amendment passed in the negative,
The Committee then divided on the motion—

Ayes, 6, Nocs, 3.
Mr. Riloy, Mr, Fenton,
Mr, Finlayson, Mz, Gregory,
M, Sampson, Senator Lynch,
Mr, Laird Smith,
8enator Keating,
Senator Story,

And g0 it was resolved in the affirmative.
Bty %
Chairman.

Office of the Parli tary Standing C i on Public Works,
120 King-street,rx{lelboume,
10th March, 1915,




SARLIAMENTARY STANDING COMMITYEE ON PUBLIC WORKS.

MINUTES OF BVIDENCE.

MAIN SEWER FOR THE CITY OF CANBERRA.

(Taken at Mclbourne.)
MONDAY, 251 JANUARY, 1915,

Dresent:

Mr. Ricey, Chafrman;

Senator Keating, M. Grogory,
Senator Story, AMr. Sampson,
Mr, Fonton, Mcr. Laird Smith.
Mr. Finlayson,

Yorcy Thomas Owen, Direclor-General of Worke,
Departmont of Home Aflnirs, sworn and ex.
amined.

1. By the Chairman,~I produce plans, notes,
and specifications in regard to the construction
of tho main sower at Canberra, a work which
is actually in progress st the present time.
I submit theee copies of notes, which outline
what has transpired in_relstion to the pro-
jrosed sewerago system at the Federal Capital from
its vory jncoplion till tho present time, Theso
notes, in conjunction with the plans, will, I hope,
give tho Committes a sufficient insight into the
warks to which thoy rolate to enable its members
to ask for any further information thoy may de.
tire on various points, I suggest that Mr, TIill,
tho engineer, should be examined in regard to the
details of tho scheme.

Fha-1witness withdrere.
The-Commitiec—adionrned,

(Taken at Melhourne.)
TUESDAY, 26t JANUARY, 1915

Present:
Mr, Rirgy, M.P,, Chairman;
Sonntor Koating, {Mr. Grogory, M.P.,
Senator Story, Mr, Sampson, M.P.,
Mr, Fenton, M.P.,, Mr, Laird Smith, M.P.
Mr, Finlayson, M.D,,|

Yercy Thomas Owen, Commonwoalth Director-
General of Works, furthor examined.

2. To the Chairman—I1 lave preparcd the
following notes in regard to the soworago scheme
for Canberra:—

. Nores ox Seweracr. Scnewr, Cansenna.

1. The construction of main sewers, to be fol-
lawed by sewage districts and reticulation as soon
as practicabls, was one of the early enginwriig

ttod a

2. In that schemo thero is a paragraph as fol-
lows regarding sowerago;—

Sewerage Scheme,

Relations with tho Government of the State
of Naw South Wales respecting the wator
of the Murrumbidgeo River demaud that
the most efficient measures shall bo takon
to insuro innocuous disposal of cmuonbli

Biologieal  trantimot bined  wit

3
broad irrigation, should meot tho caw,
Thoso mlatinnl—(,sﬂ.y Sito to tho Molonglo and
Murrumbidges Rivers—had a great influence in
tho investigations regarding sowage disposal,

3. Whon tho City Sito—within tho Yass.Csn-
borra rogion—was being dotormined ono factor
was {o ascortain whother & suitablo sito was avail-
ablo for sawago disposal; tho investigations dise
closed that tho sito shown on the accompanying
map meots requiroments,

4. The Commonwealth Statistician, jn Fob-
ruary, 1910, gave a forccast of &pulalion, on
the assumption that works would be in full pro-
gress in 1914, and tho catimated population was
a8 follows:—

1920 ...

1926

1930

1936 .. v 18,160

5. Although no estimate of ultimate populs-
tion can be mado now, it is considered that the
main g worl dertaken by
this gencration should bo capable of progressively
—by oxtension from time to timo—mecting the
needs of a population of 126,000 or more,

6. Although the population at tho time of oce
cupation at the seat of Government woild be
about 15,000, engincoriug considerations, in ad-
dition qui ts of prospective populati
called for a main sewer of tho size specified, and
shown on accompanying drawings, capablo of
carrying the sowage of 125,000 peoplo.

7. Whilst investigating a site for sowage troat-
ment works, prominont consideration was given
to the distanco from the city at which such works
should bo located from veasons of both hygieno
and sentimont. The adopted distanco from tho
city boundary is 3 miles.

8, The levels adopted for the sower aro such
that sswago pumps within the city area are
avoided, and there will bo gravitation to the out-
fall works from all portions of tho city srea on
both sides of the Molongle River, and’ from the
Roy;l Military College (just outside tho city
ares).

9, During August, 1913, Mr. Thomas Hill,
Engineor for ‘the works ab Canberra, Purnished

works in & scheme and report sul by ¢l
Dircetor-Goneral of Works in June, 1910,
F.l124,

a roport—{vide 7 ph 14,7 The schemo
submitted was ‘that the sewage {reatment should



A AT 2
Lo by biological action and sulssquent irriga.
tion ‘with the efluent., Tho report was ap.
(:mvcd and submitied by the Dircctor-Genersl of
Vorks, and fu Fobruur{‘, 1914, the Minister for
llomo Affairs directod that a apecification should
Lo propaved. In July, 1914, Mr. il submitted
tho opecification and phut——[@a pies  herewith
marked O and * D '] Tuvestigations of the
goologieal formalion had Doon tarried out in the
meantimo by means of {est shafta, The positions
of slinfts are sliown on tho plan, whilo tho naturo
of tho country eucountered s mentioned in the
specification., A

10, Tho principal features of tho dosign aro
briefly as follow:—

Tho sewer pips will bo concreto of egg-shaped
section with  internal dimonsions 6 ft. 6 in.
height bz 3 ft. 8 in. breadth, manholes for ac-
cess at 600 feet intervals and ventilators at 1,000
feol intervals,  Tho estimated cost of sower from
tho t%g boundary to the treatmont works ia
£75,000 bLased on costs current at the date of
tho report.  Tho course is almost direct from the
aty boundary to the sito of the treatment works,
Tho greatest. depth of sewer helow tho natural sur-
faco is about 90 foct, the averago depth about 40
feet.  Tho fall throughout has taken into ac-
count ho distance (about 74 miles) from the
wwer location near tho Jerrabomberra Creck to
the most distant Jocality of the city to bo sewered,
duo regard having been had to possiblo sewago
districts shiould thie city extond castwards, Tho
capacity of the sowor is based on o fall of 3 fect
per mile, giving n mean velocity, when running
twosthirda full, of about 2} feet per second.

met with one which did not smell st some time
or other, Mt has to bo remembered that we
aro tryin%l to Luild a garden city in counsxion
with which everything iv to spproach perfecticn
as nearly as possible.  In theso circumstances 1
felt that the blishment of sewage reatment
works within the city or closo to it would bo re-
garded by the gencral public as unforgivable,
Whatever systein we adopt it is imbmu\:h to sy
that the works may not smell one day out of the
365 of a year, and wo should bo for ever accursed
if sswage treatment works wero established withia
the city boundaries, and were to smell even oniy
one day a year,

3. To Mr. Gregory.~I am told that the works
in Perth sometimes givo off & smell, A vee
sponsible officer, in proparing a scheme of this
kind, must nover loso sight of the fact that it 18
one to deal with sewage, Even if ho does forget, no
ano clss will, and pentiment counts for much, Tie
nverags man wonld nob care about buying voge-
tables grown on n sowage farm. 1 personally
would not use such vegetables. It yany be only o
matter of sentiment, but tho projudico I think ‘s

enoral.  Thoro are certain udvantages in other
irections dated bLlishment

with the of the
sowago treatment works at a distanco of ncl Jess
thay 3 miles from the city. In the first place,
liquefaction is sccured, “The sewnge practically
bocomes liquefied Lefore it reaches tho septic
tank, and that in jtsclf js an advantago,

4. To Mr. Sumpson,—~Under tho Emscher oys-
tem tho sludgo is precipitated, and treated sopti-
eally.  The sludge, instead of tho wholo of tho
sswuge, _is‘mpttim ly treated, and tho offfuont 18

11 The following plans pany  theso
not

D,” showing sewer routo, .
"B, of Canberra, showing relation to city

sito,
“F,” showing scction of sewer and dotails
for manholes and ventilators.

ly treated.  Undor tho septio sye-
tem which ‘wo proposo very little sludgs is ob-
tained,  Mr, I2ill will bo ablo to advise the Com-
mitteo as lo the results that havo been secured
with the tanks wo have in the Federal Capital
area, but tho tanks are small.  Whero sew-
ago is cnrric('l over o much greater distanco than

12 Tho site of sewngo farm, poueral di
of main sower and relativo position of City Sito
aro o8 shiown on the map of the Fedaeral Torritory
whiel panies the report rogarding tho upper
Queanbeyan reservoir,

P. T, Owes,
Dicector-General of Works,

25th January, 1916,

No definito decision has yot boen arrived at; but
in the ret[h)oru I have submitted I have recom-
meonded the adoy of biological t o
tho sewsge, or, m other words, scptic troatment
combined with broad irrigation with tho eflluent.
There aro & good many variations of bhiclogical
treatment.  "Thero is, for instance, that of sedi-

that p y us, putrefaction sets in, and very
bad odors arise.  AS will bo a2on from tho plans
1 havo submitted, wo provide for a sories of ven-
tilators, Some of these will bo up draughts, whilo
others will bs down draughts,  Shafts will ko
sunk varying in dopth according to the scction.
Our zewago will traverse only o short distance,
and in tho casp of short distances simplo liquefac-
tion s2ts in.  In connexion with the Melbourue
sowerago scheme, 1 understand, putrelaction scts
in before tho sowago reachos the treatment works
owing to the distance which has to boe travelled.
5. To Mr. Fenton.~-It is not intended to allow
any st ters or surfaco drainago to enter tho
sswers. It would bo possiblo to “resort to in-

mentation, in which lime or other ck are
used to prcciril.nm tho solids held 1 the sewage,
Theso aro collected in the form of sludge, tho
ofiuent, is cacried off, and the sludge may be
soptically troated or takon out dried and caked,
and, if posible, marketed. Under the system such
as wo propose tho scwage would onter a septic
tank, and there would bo biologically reacted
upon It would then be norobicnlly treated either
on treatment beds, or by simply discharging it
on an irrigation areca. “In selecting a site for
sowage treatment 3 miles from tho city boun-
daries wo wero governed by considerations of
hygiens and sentiment,  Many people say that
with modern biological treatment there is no
smell given off by such works, but actual ex-
perienco shows that there is. A few days aga
I miet Mr, Hickson, Engineer of the Perth Sewer-
age Board, and ho told me that, whilst they wero
nob supposed o give off any odor, ko had never

to get rid of tho sludge, but
that would be seareely worth while in this case,
as the quantity of sludge from the sewago of n
city with o population of 15,000 would bo small.
Thero are many processes other than thoso I have
already montioned for the treatment of sowage.
The city of Dublin treats the sludge with ratary
driers, and whero possible sells it in cako form.
It bas, howover, to carry o good deal of it out
to ssa. The city of London slso carrics sludge
out to sea. Tho manure value of theso eludges is
oxiremely low, I learn from a pamphlet written
by Mr. Josoph Davis, Director-General of Works
for New Soutli Wales, that in England it has
heen found difficult to dispose of the manure, Tha
people are prejudiced against it for the xeason that
it ropresents sewage.

G. Ta Mr. Laiced Smith.—Wo shall remove the
sludge whenover it is necessary to do so. The
quantity, as I have said, will be small, but when

nkeessary we'shatl cart it awoy, and if it hoy any
valuo o4 3 manure, wo shall distribute it.

Pesey 7. Ovwren,
240 Janusty, 101,

shall havo ab the Capital ¢ population of 200,000,
To provido at the present time sowers suflicient to
meot, the requi ts of such a population would

T To Mr. Fenton.~To submit it to i
treatment would involvo & ruther lengthy drying-
outb procees, hut that lins been dono in soime cases,
I am nob prepared to ssy that a sewngo farmn of
3,000 ncres, or more, as We proposo, will mean jn
courso of time considerable settloment there, It
has not yet been dofinitely decided whether patho-
logical germs ok bacilli con livo through the sop-
tic treatment. 1t is said by some nuthoritics
that thoy can, whilo others hold that thoy can.
not, ut if the pathological germs ean’ with.
stand such treatment, then a good deal of risk
would be involved, for i , in dep ing
milch cows on a sewago farm,  That risk would
not attand the graziug of sheep on such areas, I
discussed this matter with Sir Maurice Fitzmaurioo
whon lio was hero a little while ago. There was
small frrigablo area at Jervis Bay, and I pointed
out to him that it was open to me either to, use it
for aswago purposes, or lo take the sewago &flluent
over somo rocky cofintry into Jervis Bay. I told lnm
that 1 was inclined to adopt thoe latter courso,
and he agreed that it wo\:h}1 bo the wiser ono to
follow. When I asked him what wore his viows in
regard to irrigation with sswage, le said that he did
not think it would bo worth while at Jervis Bay,
and the valuo of such arcas, oxcept for grazing,
was rather doubtful. T know that sheep aro
grazed on the Melbourno and Metropolitan Board
of Works' farm at Werribee, but 1 do not kuow
that vogetables aro grown there, and it was tho
ues of ﬁlcsa aveas for market gardens that I had
in mind when 1 roferred jusb now to tho possi-
lilitiea of settloment. In (ho case of the Mel-
toutne and Motropolitan system, there is no soptic
treatment. T ghould not object to beef or mutton
raised on the Werribeo Sewage Farm, but I should
personally e opposed to using milk taken from
cows grazed there, in viow of what we know aa to
1ho spread of intestinal discases—such as typhold
fever—hy the consumption of milk, T certainly
think that the sowage farm will be found valuable
for grazing sheep.

8, To Mr. Sumpon,—Tho use of vegetables
grown on such areas would certainly bo objection-
able if, despite the septic treatment to which tho
sowngo was subjected, pathological germs elill
lived in the efluent with which they wera irri-

ated. T would suggest that Dr. Cumpston bo
interrogated on that point  The mnin sower for
which our plans provide will be capable of carry-
ing the sewage of a city of at least 125,000 peoplo
without, additional pressure  Thal is a conserva-
tive estimate.  Mr. il Lelieves it wonld meet
the requirements of & population of 150,000, If
tho population of the Capital extended beyond
that limit, T think unother gewer would be put
down,  The sewer for which our plans prd-
vide wonld not be enlarged,  One sowor would,
of course, be better than two, but with such
an extension of population ns you sugpest, the
Jaying down of n second sower wonld meet
the difficulty.  Although we aro not likely to
havo for very many years to come n population of
125,000 in the Federal Capital, I think that o
main sewer of tho size wo now proposs is desir-
able. It is an cconomical sizo to construct, sinco
it is ono in which & man could work witl the least
dificulty. If a smaller scwer were constructed
tho cost of excavation and filling in would
groater. It will mean an excavation about 6 feet
in diameter.  When you go above that sizo, the
cost of construction is immediately' increased. Ac-
cording to statistical estimates, we may assume that
‘something like two centuries will elapse before wo

mean tho expenditure of & Jurgo amount of capi-
tal, from which there would bo no adequate ro-
turn for generations to come.  Such & system
would cost more than would bo involved in scrape
ping this sewer, so to speak, at the end of 200
yoars, and building o larger ono. I do not think
any material saving would bo made by reducing
the schomo wo propese. 1 hiave questioned Mr.
Il very clml{ on the subject, and ho has ns-
sured me (hat tho sewer for which our plans pro.
vido i3 ical and desirable from an engi
ing point of view. Tho section is 6 ft. 6 in.
by 3 ft. 8 in.  That he regards as sn economical
section. 1t is also aconomical fram the point of
view of tho readiness with which it can be
cleaned. A man would bo able to move along it
at any time without difficulty.  With o smaller
pipe hio would have to stoop to n considerable ex-
tent, and would therefore not be able to work so
freely. 'Tho septic tank aé Duntroon at present
is very small, and so far thero has been no sedi-
ment.  We have to provide there for tho re-
uirements of only 400 people, so that we cannot
raw any finnl deductions from the experienco
gained from its use, If any sludge dud occur st
would boe taken away. If it were of any value as
a mauure it wonld be spread; 3f it were not, it
wauld be buried.

9, To Mr. Feuton. — 1 do not attach much
valuo to tho sewage farm itsell oxcept for the
grazing of sheop and cattle.  We do not anti-
cipato & population of more than 4,000 or 5,000
peoplo for the next few years,  The sewage from
a town of that population would enable us to ir-
rigate 4 acres, so that there is uot much in this
acﬁomc from the point of view of irrigation with
tho effuent.

10, To Me, Pinluyson —The arca to be drained
by this schemo at the present time is U square
miles.  If the civic authorities think it worth
while the whole area will be sewored.  Thero is
no limit to the extension of the system beyond
that of the capacity of tie main sewer which, on
n very conservative estimato, is suflicjent to meet
the requirenients of a popnlation of 125,000, Mr.
Hil will tell you that it will bo sufficient for
150,000.  We base our estimates as to the capa-
city on o flow of 30 or 40 gallons of sewage per
diem per individasl with what are known as
“peak ' flows, That is 1o sny, in the early
morning, owing o the use of haths and so forth,
thero is a bigger demand on the sewerage system
than during the rest of the day. Mr. Hill is
working on the basis of a flow of 40 gallons per
head per diem. The fow in the sewer is
based on a fall of 3 feet per mile, and when it is
running two-thirds full we got a mean velocity
of about 23 fect per second. The flow in tho
pipes is d ined ling to gnised en-
gineering formula. ¥ shall endeavour to obtain
for tho information of thie Commilteo figures
showing tho exporienco of cities with o population
up to 100,000 which have adopted this systom. I
have never closely examined “tho sewage farms
connected with big cities where the aystem which
e proposo is in vogue, but I have been over both
crudo and cfluent sewago farms. I lave not
boen in chargo of such a farm. T am satisfied from
what I havo ceen and read that this system will
be satisfactory from o lygienic, nu well ns from
an agricuiteral point of view. It is indeed, to my
mind, the only way to denl with this sewernge
schome. T am n strong heliever in hiological treat-
ment for it a8 opposed to any sedimentation process.

1 Az
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Tho biological treatment of sewago is, in my judg.
ment, the only way in which to safeguard the pub.
lie health, "The provailing winds at Canberra are
westerly, and a good deal south of west. In
tho winter there are very strong wiuds from the
west, wherens the summer winds aro mostly from
tho morth-cast.  Tho provailing summor wind
may bo described as the tail end of the Sydnoy
north-easterly, which usually reaches Canberrs in
the afternoon.  There is no danger, in my
apinion, of any smell from the sowago farm, dis-
tant as it will be, 3 miles from the city boun-
dary, reaching tho city itself, Part of tho farm
will bo & Jittlo higher than, say, Camp Hill. The
existonco of the treatment works might bo realized
at times whon passing them, but no smell from
them will roach tho city. The maximum depth
of tho main sower from the surface will bo 90
feet, nnd tho minimum § feet, tho average depth
being 40 foet.  That will mean tunnelling. We
havo in the first place to sccure a fall of 3 feet
per milo, and wo lhave also to carry the sewago
to & certain locality where it can be treated. Tho
sower will run in a straight line under the hills,
and it is whero it passes under theso hills that
the mazimum depth will bo reached.  Shafts
will bo sunk, and we shall then tunnel from one
to tho other  OQur original estimate of £4 por
foot has Loen increased to £6 per foot, Further
investigation has sliown that we shall have to pasa
through a littlo more hard rock than we antici-
pated Insome places whero wo thought to mect
with decomposed rock, wo shall not do so. _An-
other factor is that since the original estimato
was mado wages have increased. The Committeo
may take it that wo have new so fully examined
tho character of tho country to be traversed by
the main sewer that the estimate of £6 per foob
will not e oxceoded. It will tako eighteen
months to construct the sewer. Some of tho
shafts are already down, and cortain portions of
the plant roquired for boring and raising the
material are being gob togethor by Mr, jlill.
Thero will bo an independent storm-water sys-
tom, which will bo designed in accordanco with
the city's requirements, Tho storm-waters will
have to iscl into  tho Molougl
River ab a point below the dam which will con-
tain tho ornamental waters. A different route
will bo followed by the sewer for drainage pur-
0ses, Thero are cities where it would bo pos.
sible to provide for storm-water and sowage being
carried along the ono drain.  Where yon get
moro than & given percentago of storm.water,
you can dischargo the whole of the sewage
quite independently of any septic treatment,
The sowage itself in such a cose would be
o largely diluted that it might bo allowed to go
froo without any special treatment.  But that
would not be possiblo at Canberra. It would
not do to allow the sewage to run free of tho
treatment tanks. If storm-waters were allowed
to enter the main sewor tho effect would be to
wash out the soptic tank. It is absolutely neces.
sary to have contact in the tanks for 2 given
number of hours, and in connexion with a sep-
tio system it is not desirable to have much dilu.
tion.  Any substantial dilution would mean an
i with the biological action. I am
rather inclined to think that the character of the
country to be traversed is such -that, instead of
allowing tho water to pass freely through it, and
to drain off into any of the adjacent streams, it
is if anything. a littls too dlayey, aud would not
drain very freely I think that any effluent
nsed for irrigation would evaporate. The clayey

&

characte® ‘of tho ooil {3 rither an advantage, I
should not bo pleased with o soil that would dis-
chargo the efiluent too frecly. It may bo merely
a matter of sentiment, but I should prefer to seo-
the eMuont ovaporate. I have sehn iho
offluont from s sewage farm, and havo heard it
described as tastoless and cloarer then ordinary
water, but I have not tasted it. The main
sower will bo constructed of conerete. Ib will
not consist of concrete pipes, but will be built of
massod concreto in the tunnels.  The work will
bo done by the Department, and carried out by
its own men.  Our estimato is upon that busis.
Tho ouly scheme suggested as an slternalive to
that which I have put beforo the Committce is
one which was mado to me in s casual way. I
had better, perhaps, allow Mr, Griffin to describoe
it in detail to you, Ho was of opinion that the
sowago should ‘be treated within the city, that
the efBucnt should bo used on the parks and
furdonu, and that the sludge should be marketed.
Tis proposal wes that we should adopt tho Em-
acher system. I have never Jieard it suggested.
by any engineer out hero that we should deviato
from the principle of Dblishing our
works beyond the city boundaries, My first ob-
jection to tho Emscher systom is one of sentiment.
‘Then there is the renl objection that it might
creato a nuisance.  There can be no absoluto
guarsntee that thero will bo no smell from worka
whore sowage is disposed of.  ‘Then to distributo
the efMuent over our parks aud gardens at the
Capital would mean pumping it up, and tho usa
of & separato system of pipes. I do not think
any one would favour the uso of the effluent
rather than tho ordinary water supply for our
parks and gardens.  Any possible gain in the
way of administration from the adoption of tho
Emscher system would bo discounted by tho cost
of tho works, The sewago sludge, Mr. Griffin
thought, would be of marketahle value. If wo
had to deal with the sewage of o city with the
population of Dublin some revenue might be ob-
tained in that way. We might secure a market
for some of our sludge, but even Dublin cannot
find o market for all that her works produce, and
has to send a lot of it out to sen. It is of low
value as n manure, and the sludge obtained from
the sowags of a population of 15,000 would be
a ncgligible quantity.  Tho tank used in con-
nexion with the Emscher systent is about 20 feet
high, and the sediment is dropped to the bottom
of tho tank whero it is troated septically. The
discharge is taken from the top, and is treated
acrobically, I asked Mr. Grifin whether ho
thought the public would ever forgive us if we
eracted such & tank in ono of our public parks.
Mr, Kelly, when Assistant Minister of Home
Affairs, questioned me about the propesal, and I
told him,that I thought it would be absolutely
wrong to adopt it; that we must consider tho
public, and take our sewage away from the city,
and thoro treat it biologically, I have mno
estimato of the cost of establishing the Emscher
system; Mr. Griffin has not supplied me with one,
It would be less costly than that which wo pro-
poso in tho matter of the main sewer, but the
treatmont would involve considerable outlay.
Thero are big treatmont works at Bradford which
cost about £1,250,000, As the Committes, no
doubt, is awsre, monoy can bo spent like water
on such works.  Bradlford is s vory big city, and
it oxperienced considerablo difficulty becauso of
trade wastes in sewage. I am unable to sy
what the Emscher treatment works wonld cost.
but T turned down thoe proposal on the broad
grounds I Dave indicated.

5

11, To Senator Keating.—1 may Lriofly oxplain
what is moant by the biologieal treatmont of sow-
ago, In tho human intestines, and in everything
thot is given off through the alimentary canel,
there aro millions of bacill{ or micro-organisms,
Tho action of theso bacilli breaks down the rolids
contained In the liquid of the sewago, and on ite
way to tho septic tanks the sowage in this way bo.
comes liquofied, Tt was Pastour who discovered,
in 1802, that thero wero bacilli in sowape, and in
all decomposing mattor, which affected tho decom.
position, It was thon distovered that thero is a

acillus which works in darkness (anaerobically),
with the vesult that the soilds aro broken
up and tho ammonin liberated. Tho solids
aro liquofiéd by tho anacrobic action of this
bacillus.  Tho next action js of an aerobie char.

Yerey T.0wen,
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Then agsin, I was under the impression that in
1914 tho general public would have been obtain-
ing loases of city aites, and erecting buildings
there, Tho general public loses sight of tho fact
that the yooplo themselves aro going to build this
city, ~ The Government will eroct certain public
buildings, provido sewerago, water supply, and
so forth; but tho peoplo themselvos will build the
city.  All theso factors wero taken into considera-
tion by Mr. Knibbs, but our estimates are nob
being borne out, inasmuch as tho works aro not
in full progress,  ‘Tho estimnte of population to
which 1 lave reforred in my written statomont
may bo lput back threo years, I think that tho
schemo for which we aro providing in order to
attain cortain objects is an cconomical one for
immediato requirements. No sewage pumps will
in

acter,  Tho sewage is oxidized, and the

is reacted upon, with the result thab nitric acid nnd
nitrates aro produced. That is & natural action,
A thick scum is formed on the water m the
anaerobic tank, the tank is b feet deep, and
under this scum tho bcilli work out this natural

bo roq with it, but an ofifuent.
pump will bo necessary at the sewago farm, Tho
varistions in the depth of tho sewer, ranging
from o maximum of 90 feot to a minimum of
about 5 feet aro entirely due, of course, to varia-
tions of the surface. _The main sewer will follow
line. T think that » great many

precess. By way of exp the of
dead animals, such as cats, havo been hung i a
septic tank, and within a fortnight only the bones
yomained,  In the courso of timo everything was
broken down, This organism brings about cer-
tain ohomical changes in the substances treated,
and causes it to liquefy. When I speak of
biological in this i I om
reforcing to the septic task system. After
the sewago has been treated in the septic tanks
the efiluent is carried away.  The efiluent is
passed over beds where it is treated aercbically,
and rendered i Such t wou{d
bo involved under the schome proposed by Mr.
Griflin, and would take place within the m{.
The sludge is medo into cakes and sold if possible
as manure, while tho liquid lias to bo treated

a conti

cities allow a certain proportion of storm-water
to enter their sewer pipes, but tho lecal authori-
ties, as o rule, will not permit more than a cer
tain percentage fo flow into them, and would
rather bo without any storm water at all. Tho
storm-waters of Melbourne do not po into tho
Board of Works sowers.  Tho run-off from the
hills at Canberra is véry great during heavy down-
pours I havo nover seen anything worse, and tho
problem of dealing with these storm-waters will
prove a very serious one. They come down tho
side of the hills at times in  sheet. Roverting to
the question of ventilators, at some points thers
will e down draughts—the nir will bo travelling
down—and in others there will bo up draughts—
the nir'wil_l go up. It will depend, of course, on

perobicaily, becauso very often it is p
There is no septic treatment at the Werribso
Bewage Farm. ~ Ono disadvaniage in i

12. To Mr. Gregory—I havo recommended tho
donti

with tho Melbourne sewago system is that the
sowago has to be carried such n distance that it
decomposes before it reaches the farm, and gives
off & very bad smell,  Enthusiasts will tell you
that there is no smell nssocinted with » septic
tank, but the man on the corner, or, in other
words, the man who knows, will tell you that
there is, notwitstanding that the tank is scaled.
Tunnelling will be carried out in connexion with
the main sewer, the inside measurementa of which
are to be 5 fb, 6 in. by 3 ft. 8 in. I do not
think there is any likelihood of the tunnel Lemg
fractured unless an earthquake occurs, Thero is
certainly no likelilood of any landslip, Mr*

+ Lokl lation o

J of tho soptic system. Mr. Hill is the
expert oflicer of the Department who will earry
out the scheme.  Ho has had considerablo ex-
perjence in jon with the Melt an
Metropolitan Board of Works, 1t is truo that
the soptic system has not been adopted heve, but
we have done n certnin amount of septic tank
work in the Federal Territory, and, as you are
awnre, we engineers profit by the experience of
others all over the world.  Exhaustive inquiries
have been made into tho various systems in other
arts of the werld.  Mr. Joseph Davis, Director-
encral of Public Works for New South Wales,
some Limo ngo mado inquiries on behalf of his Go-
vernmont, and made a special tour of inspection in

Xnibbs' est of the p pop

tho Federal Capital has not so far been horne out.
He estimated & population of 20,150 in 1915, but
thoro aro cortainly not 20,000 people there to-day. T
-Rreunled a report to tho Minister in 1910, and
Mr. Xnibbs’ estimates hinged on what would the
‘number of men working on the construction of
tho Capital, aud the completion of the several
sohemes. I told him that in 1914 our public
works thero would probably be in full swing, I
gave him to understand that if that were 50, wo
eliould be employing 2,000 or 3,000 men, and wo
assumed that in addition the civic population
would be building thoir housss.  Mr. Knibbs,
in forming his estimate, took into iderati
the number of Government employés that wo were
Iikely to have, and made that the basis of his
calculations: ~ But, instead of having 2,000 or
3,000 men at work in the Capital, we have only,
roughly speaking, alout 400 at the present time.

gland as well as on the Continent. I cannot
say ofl-hand what is the largest city where a seplic
system is in force. Climatic influences havo a
good deal to do with the working of hacteria.
We are conducting experiments.  Thers sro
septic tanks in use in colder climaies than that
of Australia, and are working effectively, There
may be cities with a population exceeding 60,000
whore a septic system is in uss, but T connot off-
hand mention any. Mr, Hickson, the Engineer
of thoe Perth sewerage system, tells mo that it is
working all _right, although occasionally tho
works give off & smell,

13. To My, Laird Smith.—Tho main. sower will
bo sufficient to provide for ths requirements of a
population of ~150,000. There- are English,
American, and German septio systoms, but I am
unable to say that a combination of the thres
would provo betler than any one of them, The
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number of septio tank systems Is legion, A sep-
tio tank, ns you aro aware, no doubt, is in the
first placo simply a filter,  Whether we adopt &
soptic tank system or sedimontation, I think it is
advisable that tho works should be cstablished
outsids tho city. ~ Whero the septic tank system
is adopted dauger attends tho entering of stormi-
water Into tho tank. Aniline dyes or other
chomicals might thereby bo introduced, end ron-
der tho system unworkable. There is also tho
danger of “gotting too great a flow Experts aro
totally opposed to the introduction of storm-water,
oxcopt in amail re%:l:nlcd quantities, into soptic
tanks, It would bo impossiblo to allow storm-
water sowers to normally discharge into the tanks,
Thero aro bacilli in tho efuent, but it is sup-
posed to be nou-putrescent.  The bacilli that re-
maiu in the offluent after treatment do not make
the water smell.  Tho design of tank to be
adopted has 1ot yot heon finally settled; the do-
tails have not yeb heen worked out. Tho main
consideration 8o far lins been whethor the aewago
should Lo treated within the city L dari

]

thuvlda for & sufficlaut depth to permit of the Royal
ilitary Colleke at® Dimtrduny and loth Lnxoruunn of the

slly‘ lz'grlg to the north and south of the Molanglo, befiy

ratned, .

‘Tho pipo line fa belng carefully chosen with a view
to reducing cost to a winimum. It would be possibly
to reduce the mean depth, but that courss would ontafl
»n increaved Jength of route, which would not Lp
economleal,

1t fs ot antleipated that the country to be traversed
will present moro than ordinary obstruction to the laying
of & main wewer, sud the estimated cost of the section
under notico Is approximately £4 per fool run, or, for
tho 3 mliles, say £00,000, of which an smount of £20,000
is propused to Lo expended during the presont financie)
year, Orurntlon- would begin at the Bewage Farm end

¢ ad soon as approval is recelved, and will
proceed towards the eity,

The type of sewer proposed is egg-shaped, 5 ft. 6 in,
by 3163 in,, with concrete block invert, and sldes of
cancrete or brick, as may be found aulted to the naturo
of the country to be negotinted, The cl?lclly of the
sower, based ‘on a fall of 3 feet per mile, qivln a
mean veloelty when running twothirds full, of 3,34 fect
rer secoud for a perlod of twelve hours, {s 940,000 cuble
ect. 'This Is a wafe velocity, and wil avold scouring
and injury to the Jining of the sowers,  Although n sewer
:’I’ somawhat flnnllcr sizo: would nieet requirements for

e i

, O
beyand them  Mr Kelly mentioned the mat.
ter of treating the sewngo within tho «ity,
but T did not entertain the proposal. An
Emscher or any other kind of sedimentation
tank could bo used ab the end of the sewer which
wo propose to construct. Wo have made tests of
tho country to ho t 1, and have tered
a sort of dacito formation in places, but it does
not ‘‘shoot " badly ero is no sandstono
along tho route to lis traversed,

(Tuken at Melbourne.)
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Present:

AMr. Riey, M.P., Chairman;
Sonator Keating, Mr, Gregory, M.,D,,
Senator Story Mr, Sampson, M.P.,
Mr Fenton, M P, Mr. Laird Smith, M.P,
Mr., Finlayson, 3.1,

Thomas 11ill, engincer, Department of Homo
ffairs, sworn and examined,

. To the Charrman—The plans which have
been produced for the information of the Com.
mittes dealing with the septic system at Yass.
Canberra wero prepnred by me, nnd’in connexion

1d 1 tho foll

ly the slzo of n main
sewer should bo libersl to meet extension beyond what
i forecssted, and, further, It js necessary fo have it
Iargo enough to permit a man to pass through for
inspection and cleanfuy durilqi periods in esrlier stages,
when populstion (s small and flow corresponding, 1o
construct o sewer of wmaller size would entail prac.
tleally the mame cost, the same number of shafts woul
requite fo bo sunk, driving would he moro difflcnlt by
reason of the smaller working area, while the lining and
concrete filling would aggrezate about tho same volumo
of materisl. Tt mny bo sffirmed that the section sug.
gerted [ the most” oconomical size, both ns regards
facility of consruction and tho amount of materin!
fnvolved, bearing in mind the sewer cnpncl?' ufforded,
"The wnuholes on this wiain wewer, it will be noticed,
linva heen located ot fntervals of 500 fect, Theso locn.
llom(‘ will ecoinelde witl those of the lllnﬂ.xly:ecnsuy in

i3 0 be
ceonomieal. © Ventilators would bo Toented at intervals
of 1,000 feet, Tho necews mankoles will o of the usial
type in concrete—d feet square, with cast-dron covers and
manhole steps, ‘
Ventilntors would bo of the hest galvanized fron, vent.
pipe type, as adopted in the sewerage aystems of Bydnoy
auwd Melbourne,
Later on I was instructed to propare plans angd
specifications_of the work, and acting on thoso
instructions I subunitted 1o the Dircctor-Genera]
of Works on the 14th July, 1914, the following
supplemontary roport: w . 2

FEDERAL CAPITAL : CONSTRUCTION OF MAtY Srwam, 4

Specification, together with plans (3), showing general
l?nuul, longitudinal section and cross scction, and detailt
of mantoles, ventilators, &e,, herewith, Tho results of
the tost anfts sunk nre also shown on the plans, ang
deserlhed In the specifieation, ‘They indieste that the
ground \\'hlc'h mny"bo expected Lo Lo met s hard con.

with that system ] g nie-
dum fo tho Director-G 1 of Works, Do-
})giémonz of Home Affairs, on 16th August,

1 be& fo repart that considerabla attention has heen
devoted recently to the desi; the main sewerago
Mystem and storm water ehannols proposed to bo estal.
lished in the Federsl ‘Territorys but, in accordance
with your Instructions, the matter of storm-water drain
ago lias been placed in abeyanco until next financinl
oar, a8 not being of an urgent nature, and attention
a8 been concentrated upon the initiation of that portion
of the muin sewer from the clty precincts to tho Eewngo

Farm,

Herowith fs suhmitted o requisition, together with o
sketch plan, outlining the proposal in respect of this
section of the maln sewer. ‘Tho length ia nﬁout 3 mildn
from the outlet on the city houndary to tho Sowags
Farm. Tha avernge deglh is about 35 feet, being Trom
A mummam of b fect At Yarrolumin Creek to a maximum
of 80 feet through soms of tho ridges, The foll through.
out has beon governed by the distance from the mmin
fower near Jerrabombersa Creek to tho moat distant
locality of the city to be sowered, which is about 7§
miles,” due regard Laving becn had to a contingent
extension from that point should the ¢lty expand caat.
wards in the future, Tho grado nlso has been fzed to

0]
cost submitted in my provious

rcrun of 10th August Iast {14/64%8), viz., approximately
L1 per fool run, can now bo de! nitely atated, Sinco
the dato of my report Incroases §n wages liavp occurred,
while tho ground to be warked is found to by & harder
formation than was antlcipated. It is tiow cstimated
:hn:. ’uw :l:usl.l wllll, bufnbnut £5 perl fo:ln run, m-.]-l total
o8t for the length of approximately threo (3) milos, of
abont £75,0, O PP ¥ threg ) milos, of
Tho scheme covers the first section of the mhin sawer,
from the arca sclected as sulltsble for broad frrigation
to the city boundary, at the point of natural tnﬁwoﬂ;
and adspted to the Iay-out of the Fedoral Clty, as por A,
Griflln’s plan, By this method the eswage will be rg.
moved from the city at s point representing minimym
distanee compatible” with immunity from possibility ‘of
creation of a nuisance, and 8o~ providing tho mest
economical proposition, .y
1t is underatood, from remarks made by the Honorable
the Minister, and kindly conveyed by you to me, tliat
the disposal of the sewngo cMuont wualn the city hns
beon auggested for hin considerstion—in particular,
methods of clarifying and treating sewsge by the Emscher
or Imhof? systent of shallow sedimentation tanks, and
treatient of resulting sludge—and that the construction
and use of such o system would obvinte the oxpenditura
:‘:‘tmlcd by the construction of 3 miles of main outfall

Ver.

This system--or a modifieation known as the septio
tank wystom has been in oporation in the Territo plo
s {ono tutallation serving the Royal Military Coflege
i [Tautroon, treating the situent o? approximately 4|
Porsona, and snothor at the Acton ﬂell“ement) nd the
eiluont las been wpread over suitable Aren: lying
ovals. s far with success; the resulting sludgea
been deslt with by Hushing through the tanks, Ial
buving objecled to handle same, - ‘Tho arcas available
within the clty proper for efiluont trestiment are, low.
over, small, siud i will bo increasingly dificuli—in fact,
bractically impossible—to ko moet tha needs of a growing
Poputation, Auother point fu the very possible pollution
of "tho Molouglo, and lske, by tho ofMuent, and I have
Propared o rough rlnn, which Is nttaclicd, ahowing the
ares of the city site and its rolation to the Molouglo
Kiver, and tho ares covered by the lake, It will "bo
veen therefrom that the efiluent would, unless led by
+pecial channel to o point Lelow the dam—a considorably
utanee, and approximately the length of the main
sawor—iind ity way into the lake. ‘Uhiis point was fully
considered when ‘selecting the so-called powage farm
area nt a point as near as possiblo to the city, but
elow tho lake nroa, aud reference to tho plan indlcates
that such o loention has been found only about 2 miles
duwn the riser from the dam site, sufflciontly large
to fnsure thorough aeration and absorption, and at
suflicient distanco from the Molonglo to grew.'nt tho ncel-
dental discharge of efflucnt fnto the Molonglo River,
which might, in such a contin; enoy, ho etrong ub](-cch
to by rosidenta Yower down the Molonglo mnfyhlurrum—
bidgeo Rivors,

Further, the opsration of systems such as the Emscher,
Imhoft, or Elherfeld tank systems, which may be said
to bo modlfications of the ene priuciple, would bo ate
tended by serious difieulties in the leednral Territory,
lurllculnrly fn tho matter of the disposal of the sludge
ndependantly of the efuont. To procure suitable Iabour
for handling same would be most difficult, ond eartage
through the city and subseaucnt disposal by burlal in
arons remoto therefram would entail the possible croation
of & nuisance unloss acled carts were wsed (in exactly
tho: samo manner s now spplies in the dieposal of
exercts in connoxion with the pan system), The edi-
mentation tanks would, T am of o) infon, emit an_offen.
¥ive effuvium at cortain times of the 'yeor, owing to
tho decomposition of tho sewage whilst “under process.
Thio sludia requires to be removed at frequent intervals
to avoid tho destruction of much valunblo crganie matter
by decomposition, since, unless so removed, 1t is Jable
1o nffoct the sewage offfuent by the products of ite de-
composition. Over and above thess considerations, there
requires to bo consldered the initinl cost of the tanks,
of the plant necossary for tha removal of the sludge, and
of the labour which “requires to ho constantly nmpfoyed
in_maintenance, ay ngninat the gravitation scheme sug.
gested, In which the mowago naturally flows to an aren
on which it Is distributed by gravitation channels over
tho soil, requiring very little attention.

The small scalo plan attached shows the general Tay-out
of the main sewer with its two mnin branches—one to
tho Military College, and taking in the aren to the north
ol the Territory, and the other working along the south
hank of the Mlﬂmllﬂﬂ to tho south-castern corner of the
city, where it will ho loeated at o level which will enable
any futuro oxtension for somo milea eastward, should
tho city extend in that direction, to bo execuled, It
will also ho noted that, whilst this syatem is not an
exponsive installation for the initial requirements of the
city, it fa capable of fndefinite expansion without further
cost than the cost of such oxtonaions.

It is thereforo itted
that tho main sower bo conetructed ns shown, by depart.
sontal Inbour, at an estimated cost of £76,000. " I would
submit that this s a pioneering service—aimilar to rond-
making, water supply, &o~—~which can o more ccono-
mieally undettakon by departments] Iahour, ns ratisfac-
tory offers were not received vpon the eeaston of recent
invitation of tendors for cxccution of water supply
works, and it is thought experience will bo similar i
tho proseni connexion. ater stage, when settlo.
ment i more pronounced, and propositions are located
within the city area proper, contracty for exccution could
o lot.

I em tho chief engineor in {he Ifome Affairs De-
partment in matters rolating to sewerage and
water supply. For somo years I was in tho em-
Moy of the Melbourne and Metropolitan Board of
Works, and whilst there I paid arbicula.r attention
to tho disposal of sewags at tho Worribeo Farm,
whero tho systom known as * broad irrigation ™" is
practised. Bince then in Adelaide, Sydney, and
olsowhoere, I have closely studied the sowerage
Sy:f.ems in vogue, with the result that I have
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designed soveral small systoms, including thoss in
uso at tho Military Colloge, Duntroon, Acton,
Maribyrnong, and Jervis Uay. The experience
which T gatned at Acton and Duntroon lias been
w my judgment of tho most valuable chiaracler.
‘That experienco lends mo to think that 1t would
bo inadvisablo to dispose of tho efflucnt fromn &
soptic tanl system in the Federal Capital ct:
The risks aro altogether too great. Particulorly
does my remark apply to the pmibim{x of an
accidental discharging ‘of an effluent which might
not bo innocuous. ~ If suck an effluent got anto the
ortificial lako at Canborrs, tho consequonces
would bo almost unthinkable, Tho view which I
hold is impressed more strongly upon mo by the
recollection that within a short distance of the
Foderal Capital city an area of about 3,000 acres
is availablo for treating tlus discharge——nn area
which will bo quito suflicient to absorb 1t for many
years to como. That area is not so far removed
from tho city as to pormit of decomposition mtin%
in beforo thio sewago matter reaches the point o
treatment, and yet 1t is sufficiently far removed
to provent it ever becoming a nuisance. Evon
the best systems of sewerage aro at times o littlo
troublesome. The septic tank system which haa
been adopted in the case of Canberra is based on
a flow of 40 gallons per head per day. Usually
tho tanks aro three times us long as they aro
wide, and aro about 6 feet decp. At Duntroon
two tanks have beon anstalled sido by side, o
that if any accident happened to one, meroly by
the opening of a valve, the sowage would be con-
ducted into tho other, Tt is proposed to discharge
th> efluent at tho Twelve-milo Creck, thenco
fo pass it through bacterial beds until it is distri-
buted over the sewage farm with heads varymg
from 30 to 100 feot. The pressure main it is in-
tonded shall be of cast-iron, and the efituent will
bo distributed over sheet-iron troughs which will
bo moved daily to a fresh spot. The ground irri-
gated will thus be kept in a splendid condition of
tilth, It will be uonll(ed for one dny, after which
it will bo allowed to set for a similar period and
tho plough and harrows will then boe brought into
requisition  Afterwards the beds will be care-
fully lovelled, Very few disagreeable fumes
ariso from thoso beds, ~ The worst trouble at Dun-
troon comes from the laundry—from the hot
soapy water which is suddenly discharged. The
ofiluent from the septic tank system there-if the
laundry water wero eliminated—would be practi-
cally odorless.  For an hour in the morning,
whiYe the cadets aro taking their baths, the
cflluent is u littlo inclined to smell, but the
moment it reaches the ground the odor is
absorbed., .

15. Zo Mr. Greyory—At Duntroon the drain-
age water from both baths and the laundry finds
its way on to the sewerage area, X

16 To Mr Fumlayson —At the Federal Capital
ths distance between tho shafte put down is about
500 feet. The trinl shafts have beon sunk to the
dopth of the sewer.  The first ten shafts aro
already down, and we aro beginning to open them

out.

17. To the Chairman.—It is possible that ex-
coption might bo taken to the size of sewer, but
I would point out that a smaller sewer would
rosult in inconvenience to the men working in it,
and would cost just as much. The actual peri-
meter of lining is about the same in a large sewer
as it is in a small one. It ia proposed to build
the egg-shaped tunuel with concrete, becauso the
material for it can bo oblained on the Molonglo.
We have splendid supplies of gravel thore, which
are eminently suitable for concrete work., The
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concroto tunnel at the Capital will be choapsr  could put in the arch of tha sewer in brick, In tho temperaturo at 9 a.m. [s quite up o 50 or take the water from batha, ks, laundrios; in

roposition than would bo a brick ons, and will  guch circumatances the arch might be composed 60 degrees.  Thors aro many cities n the Old fact, overy polluted water other than street wator
{, ust a8 good. A propossl was comsidered to of brick and the other portions of concrete. = But Country with s J)opulmon of 30,000 or 40,000 Tho' water used in washing down cnrts, and m
run the sewage into an open chaunel in the clty, even if the lower portion of the sewer were come * . which aro dependent upon the septio tank n%llem cleansing dairy floors and stables will bs admitted
and to pump it from there. Bub I would point  posed of brick the bricklayer would have to fil} mixed up with storm water and trade waste. Thers into the sewer. A gimilar condition of thnps
out that any such rocoptacle for sewage in the in the back with concrete.” The {nvert would re. aro very fow, howover, which depend entively  obtaing il‘l Melbourne, and slvo i the Mosmay sy
city would not bo a wise step; and further, that quire to bo comented to about a third of ity u}pou soptio systoms, I would further point out tem b Bydney — Jb s the gencral condition n
tho country in tho neighbourhood of tho Capital  hoight. Wo liave not hiad the ofluont which fs . thiat thees citios oxe fimited in the matter of the connoxion with tho seplic tank system. Tl
does not lond itself to the construction of an open  discharged at the Capital anslyzed for the simple * area availablo for sewago purposes, o L0 they had  Linch linfng of the sewer to which T refersot
channol, The adoption of such & scheme would  reason that wo canniot find any effuent, It goen & blg aroa closo at hiand, and ono whiclh they could vonsisty of two parts of cement to oo of sand
involve moro expendituro than ono of draining  right away on to the soil. The sun and the wind got pl:ncﬁcn"y for uothing, they would welcome Below iL is concrete.  Tho interjor surfaco n
overything qufl:kEy into the Twelve-mile Cresk. do the rest.  Wo um it in. the ratio of about & it. ~‘Tho aren availablo for this Durpaso at the  amoothed very finely, so that there will bo very

. : . hundred people to tho acre, Federal Capital is 3,000 acres, Birmingham, on  little friction.

18, To My, Lajrd Smith,—Y have estimated the p tho other hand, provides for a population of 2L, T Senator Story.—T have reviscd my esls-
cost 3f eomstructing tho sower, including man- 19, To Mr. Gregory.—T estimate that the cost 1,000,000 on 2,500 acres, which is too Yimited S mate of the cost of “;’;' sewerago aystem nty(.'uu-
holes, ventilators—and, indeed, overything—at of tho tunnel, includi ol il tract. ~The result is that the area is OVCr- orrs I originall entimated % nt) £4 per foct
£6 per foot, That estimato is based on the eme g overything olss will bo .£75,000, or about charged, and the outhorities are going in for but now euliygn\la |¥t at £5 rl foot. 1 l;x ted
ploymout of day labour supervised by dopstte  gp ner foot. ~ Tho concreto will bo placed on the hacterial filter, and for the removal of slndge, meet with a littl more pﬂrn\'el than w‘:,““,
mental officers. If tho work wer lat on contract mould boards 12 feet in length, Tho bottom Iu Europo and Great Britain the chiel tronble countered. As n malter of ﬁm when wo camo
tho samo suporvisors would Jinve to bo employed, 3, put in first, then boards are lnid along, then experfencad is that arens aro not available for yink the hafts wo met moro hard rock than we
Tho work of supervision lias nol, been charged 435" arely picee s placed longthways & foot ut a broad irrigation, and consoquently resort has to snticipated.  ‘Tho ground encountered o
for. ' Both undor the system of day labour and ¢ s that wo ma be in a position to ram it, 12 had to wmevhanical filtration, "Ab the Fedeml ¢ nloony, It ,E dry & fow Inths will hold
that of contract tho cost of the smployment of a and get it solid.  That method is just as ccono- (’.n’)ihl. however, we havo practically for nothing it up, but ;f water Is met with it has to bo tu.
dork of works and of profossional supervision tuical and efficient a8 would bo hydraulic pressure, o arge area upon which tho ofluent could b berel Tenders wero not, called for tho constrre
would be tho same, From where wo bavo bottomed,  \y, bave put in coneroto at as low o price ag £1 pumped.  Ths porous countey in tho loeality js tion of the sawer, hut only in connexion with tke
T judgo that tho country is good shooting, OQur per yard, * As I havo already asid, bricks aro not veing practieally submerged by the Inke, Al tho water supply. Wo specifid that if the contracter
experience ab Duatroon, whicl extends over threo at present availablo for this work, whereas wo sest ol the country consista of shalo hills,  The took out tod much ground, the excavation thonll
years, is that wo have nover yot had to emply the havo a splendid supply of material for concreto, first, patsh of porous country is near the Yarro- be filled in with material c’qnllly good.  Wo sanic
feptic tank there. Wo got 1o sludge. Tt is all W intend to ub conereto through the tunnel lumla Creek, " 1f o soptic tank were eatablished gy 1 ordder to cnablo him to acquire o know.
decompased and passes away with the egluent, I hand-pnckcd—l{:n!v is to eay, it wiﬁ bo mixed on in tho city, and the efituent wero pumped to the ledgo of the country which ho would encouler.
do not think that this is due to tho fact that the the top, fed down, and hand-packed. I am of vrwage farm the fuitial cost would bo abont For this purposs wo sank four trial shafts, and

aystom in_operation is only o smali ono. The opinion that ugﬁo lanks established on the edge £20,000, added to which there would bo the cost tho contractor find merely to any whero he desired

tanks aro bigger than is this reom, At Duntrosn of tho Federal Capital city from which the eflivent of working—that is to cay, tho greater head ad - ctler shafts to bo puy down, and they would
we break up”the scum which colleets, ‘with the could bo pumped to a sewago farm would bo o friction which wonld more than equal tho saving  lave boen sunk at the departmental expense. 1
fire hose. Wo mercly have a look at it, 8%, ONcS  danger, X do nob like the jdea of a septic tank which would thus bu eficeted.  In other words,  cannot pive off-hand the relative cost of bricks
in threo months, and then take the Jicso and being anywhere in the city, capecially as it would the maintenanco and interest cost would bo in. and concreto. At prosent the bricks would have
break it up, The bacilli aro bred in the scum, have to {o in closo proximity to the Iake. In creased, to bo brought from Sydnoy.  But a year henco 1
T think that there is a lot of dead bacteria in the such o in caso of an outbreak of xick. v 20 To Seantor KNeating.—I am very familiar  am inclinn§ to think fhat n brick arch and a con.
seuttt, which also nets 08 an air mat, Thero s 10 ness tho medical men would immediately turn with tho Federal Capital nrea nud witl the coun.  crote bottom wanld about, equalizo the cost, Bricks
evidence of any solids in tho effuent, At Dun- their attention to tho tanks, It is too big & yisk vy surrounding it I mado a preliminary search  would not he chen; r than concrote, and ono Jias
tronn the scum smelt rather high, and we thought  to jneur,  If onco the ofluent got into the lake extonding over a week for a snitable sewage el to bear in mind that the labour question 1
«f taking it sway and burying it. But the labour wo can imagine what would happen, As a mat- . uren there  There is no other sito availablo at a difiieult one.  Sand 18 very plentiful jn tho loca.
ovailablo refused to move it, and so I recom. ter of fact, there aro vory fow spots in the Fedo. “aything liko the city level until ono gols aver to  lity, and Portland cement costs about 17s, 10d.
mendod that tho fire hose should be brought into ral Capital eity where wo could placo our soptio the Molonglo at Gitninderrs Creck, -~ For prac. per cark delivered oy tho job,
use. and i¢ should ho broken up and distributed fanks,  Tho natural point of gravitation would tieal purpos.s no other ares would bo 25 suisablo 9. 1, o —Tho extr Apacit
L . purp 22 By Mr. Finlayson.—The extrems ¢ pacity
over the sowage ares. We found that the bo about the centre of the city, another point 8 the ono sugpested, By a sowage farm I mean of the sowor in_ relation to population hos beei
chemieals in the soap used in the laundry emulei-  wonld b its wastorn boundary, ‘aud still another an prea on which tho efiluont may be discharged pub down at 160,000, but 1 think it would bo
fied in the scum and did not 8et as far as the  tho northorn sido of the Molongle, near tho contre and on whick English grasses moy be laid down possiblo by working it under pressure to increaso
pravel in the soptic tank, In Acton we ran the of tho aroa shown on the map. Al thess Places with o view to oblaining a revenue. It is o its capacity by quito 50 per cont. In other words,
hospital discharges into the tank and found that pre quito closo to the lake. In Molbourne all , pamo which is given to n broad irrigation nrea, wiH Do’ auilt to meet the i of
no harm rosulted. The main sewer shown on tho  the sowage matter is gravitated to Spotswood, Trom which ravenus is obtained by growing thinga, quite 200,000 peoplo, My estimato §» based npon
plan produced would have a greater earrying  whence it is pumped up to o height of 160 feet Yersonally I think that such a farm is most st gl dischargo “of 40 gallons of water daily per
capacity if we increased tho pressuro, and  to Williamstown, and thence finds ite way by uble for “the production of fruit, becauso the head of the population. There will bo a tendency
thus would provide for q larger number of gravitation to Werribeo, a_distance of shoit 3 cflient can o run betwoon tho rows of trees, gt tho Chpital to uso a lob of waler.  The
iubabitants than 195,000, As o matter of miles, Vory offensive smells ifest tl )} but thers would be a great objection on the part actual discharge from the sewer is based upon
fact, one main sower at tho Fedoral Capital  at the Spotswood pumping station. This is dup of peoplo to fruit or vegetables produced on such Kutter's formula, which is woll known. ol-
should bo suflicient for the i of tho  to decompositi ing in tho sewage matter o place, espaeinlly if a caso of sickness shonld bo bourne and Sydney hnve main sewers of this
notb hundred years. It is nob a matter of tho before it reaches the station owing to the long iracod to it.  Hy the term **broad srrigation,” typo, The egg-shaped tunnel varies from 3 fect
internal ares of the sewer, but of the velocity of  distanco which it has to travel, "I have socen I maan an area based on 100 people te the acre, high, and a proi)orlionnto width, to about 9 feet
tho flow. Tt is possible to have too large a scwer,  efluonts which quickly change in colour after & against irrigation through ﬂlter beds which ro-  lugh. Both Me bourno and Sydney have sewers
Lut you will doubtless notico that the flow of the  passing through n big' tank, and frankly T have presents 3,000 peopls to the were.  With hroad comnparable with tho main sower at Canberra, and
sewer conforms to the wet perimoter. The fric- never scen the efffuent that I would trust all the trrigation tho cllucnt is well nprond, and the beds  their experienco of it 15 fatisfactory. At any rate,
tion on the sides is practically the same, no matter year round. My statement is not o roflection on ure not used too frequently. o word *brond ' it is sufficient, to encourage me to persevors with
what may Do the flow of water through it. The tho septic systom when one considers the variable N 13 used to cantrast tho condition which obtains tho idea I have put forward, Ab the junction
veloeity is practically the samo jn tho ecase of fow of tho efiluent and the variation which oc. hero with tho coudition which provails at Bir-  of the main sower with the tributary sowers, and
lorge flows as it is in the caso of smallor oles.  curs in its temperature, ‘The septic tank, which mingham,  Duntroon is situsted on the north-  at the junction of the two tributary sewers in
What is known as tho wet perimetor bears the has an octivity of 30 degrees in tho winter, will eastern corntor of the Capital city, from which uearly tho contre of the city thereis just the
seme relation to the ares of the sewer, no matter havo an activity of 160 degrees in the summer, it is distant less than a mile, The Acton settle- actual channel at the bottom of the man-Hiole. The
what may bo the depth. It is the friction in the The quontity of hot water used by the peopls P ment is located almost in the contre of the city tributary sowers are about the size of the main
sowor which retards the flow, An egg-shaped  affects it. Tt {s nob possible to design a septio ares. It i3 proposed to incorporate the Duntroon, sower. Tho tributary sewers would be the Bamo
sewer has practically the same velocity, no matter tank which will meet all conditions n%l the year eystom with tho Federal Capital soworago system.  sizo on the southern side of the Molonglo ny ‘s
what quantity of water may pass throngh it. At round, and supply overy day in the year an in- Toe main sewer on the notthern bank of the the main sower—that is for a distance of about:
tho presont time, brick kilns are being erected at  nocuous offivent. * The suggested remedy s the Molonglo will pick up the collego drainage. I 4 miles. We had to get under the Je"“l”mf‘”"“
Canberra,  The construction of the sewar with  distribution of this efluent, over the soil, In havo already said that the flow from the baths and  Creok, and could nob alter ”'el dG'i““°~ ‘ I ‘;"
concrote is morely a matter of £ s, d., and of the England the tomperature oxperienced is not ns the laundry at Duntroon goes wuh‘th_e rest of the adopted a smaller Pipe we wou ;BI"IB ‘{;omﬂ ®
supply of labour. If bluestone meta] were cost-  high s is the temperature at Canberra, whers it fowags  That condition will obtain in regard to the grads steeper. The Molonglo falls about 4

ing a lot of money it would be very mice if we is warm and dry. Whils it is cold at night. there tho sewerage of the capital. Tho system will feet per mile, and this sower would have a fall of
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aboat 3 fest por smle. From the city to Quean-
bayau the length i the sawer would be 6 wmiles,
‘fi.s Molonglo fram Queanboyan has a fall of §
feor per mite. At the aity houndary where the
Jemne soetion commonces, There 1 nothing but an
open sewer. AL tho outfall eud thera is no treats
ment of the sewersgo, except that it 1s discharged
i to the farm, The septio tank is situated there,
aud the offuent from b is carried to the farm.
Thero ts & creek knawn oa tho Twelva-mils Creck
running through tho suggested arca for tho sow-
age Tarm.  Thus creok empties into the Melonglo.
Che waters from thy Molonglo do not run from
the farm fowards the aty, but from the aly to-
warde the farm, sv that any possiblo dischorge
Trom tho sowage farm will bo’away from the aty.
1 do not anticipato any difficulty in the way of
seepago from the farw findwig its way into the
creek and thenco mnto tho river, because no sowags
will he spread on tho ground within at least &
Luwdred jeet of this erotk, Then wo proposo to
strarighten up the creek chanuel, sud actusily line
it with concrete to titt if any secpnge does find
its way thero, we ahalf s st coming over tho walls
ol pto the ereck,  Dub we do not expect any-
thiug of thoe land. Qur experionce iy Lhat evapora.
tion and aeration will get nd of st—that js basing
tho systems upon the seevice of a hundred poople
i the acre.  The toial avea of the sewage farm
n Melbourne is 11,163 ucres, of which 7,119 sexes
are under sewago treatment. The total area ine
clades roads, &, This area serves a population
of about €U0,000. The aren available Jor sewago
purposes at the Federal Capital ie about 3,000
neres, and sy statomeat that this will be sufti-
clont to serve a population of 200,000 is based on
wy obstrvation of what is being done st Dun-
trout, whera a hundred peapls to the acro are
beung served very well. It will be seen, therefore,
that the area availabls at the Capital is suflicient
%0 strvo & popnlation of 300,000, but I would like
to uso o portion of it for reveuue-producivg pus-
poses. It that farm wero found incapalle of deal-
g with ihs efuent, the next place wo would
Liave to 822k would be the Ginuinderra Creek, Wo
should liave to pump the sowage {o somo other
area, We havo tested the site suggested prott;

carofully, and have found that jt contains goo

ground Tor the purpose to which it is proposed to
put it, I cannot imegino that it wil‘ prove in-
capablo of sbsorbing au unusually heavy flow of
water. At the junction of the two tributary
gawers tho depth of tho main sower is ebont 36
feot. Tho lovel of the sewor is 1,805 feet, and the
gurfaco 1,810 feot. In crossing the Yarrolumla
Creck just outsido the city boundary, the sower
is just on the creck bed. In Melbourno and Syd-
uoy the man-holes in tho subsidiary sowers aro
situsted 305 foct apart, and in the ‘main sowers
ure 500 foet apart. Theso have been found by ex-
perioncs to bo very i di

2. To Mr. Fenlon~The sowage of Mel
bouena is pumped in its crude state on to the
sowage farm without any anagrobic, acrobic, or
soplic-tunk treayment, The Dircctor-Genersl of
Works and I diffor slightly as to the necessity
for biologically treating the sewage of the Fede.
val Cupital. "My owu opinion is that thero is,
pee se, no need for soptic tanks or snything of
tho kind there. T would doal with tho sewage
us thay of Melhourne is dealt with; but jn view
of the fact mentioned yesterday by Colouel Owen,
Lo relations with the Governinent of Now South
Wales respecting the waters of the Murrumbidgeo
aud the Burrenjuck Reservoir, the desire to keep
tlvs Dolonglo River also pure, and the fact that
wo have to doal with an inland town, it is perhups
advisablo to pass the sewage through seplic

tanks befero allowing it to reach the irrigation
areay, Metbourno and Canbersa in this respect
aro liardly analegous casea. Ay excess of sawage
not absorbed ot Werribeo is dircharged into the
bay; but if there wero any possible excers dia-
charged from the Canberra works it would flow
into inland rivers, Maving vegard, therefcre, lo
tho special ci the Director-G 1 is
wite in reconnnending thal the sewngo of Can-
berra bo pased through tho seplic 1ank before
belng placed on the soil, Such treatmont of saws
uge certainly reduces to somo extent its manuril
value for ciltivation and grazing areas; but tho
manurial value of even crudo sewage 1 vory Jow.
1t I desired to fartilize an area, 1 should prefor
to spend my mancy on nuperplml)lmm.
Sowage has n water value, but its manurisl valio
is very low, nnd ono is fortunate fn being able
to disposs of it after it has beon vendered
innosucus by spreading it on the soil os in the
case of any ordinary manure. A dray load of
stable manure spresd on au acro of land onco a
year would bo equivalont to what would he ob.
tamed from en ordinary flow of sewago in a crude
stale, A crudo sswage farm in tho territory
would bo slightly moro profitable than would a
farm troated with the offiuent from soplis
tapks; but tho differonce hotween the manurial
value of the crude sowago and the eflluent, I ro-

oat, is very small, A crude sewnge farm 3 miles

eyaud the’city would practically give no offence
to” tho inhabitants of tho Capital itself. The
Tength of the main sawor would tend to break up
tho solids,  Cruda sewage discharged from a main
of vory short length would Lo in practically its
original condition, and the papor and other rofuse
would not be broken up. In crder that sowage
may bo readily spread over the soil it shonld be
of tha consistency of o broth. The soptie tonk
treatmeont will have that effect. I am inclined to
think that tho effect upon tha sowage of the
3.mile run along our mam sower will he much the
same as that sscured by the soptic {onk {rentment
in dissolving the paper, and splitting up the
solids, so Lhnt it may bo readily distributed, Ly
tho timo that the sewage reachies tho cend of tho
main sower it will bo dissolved, ‘Tlivee gallons
of water aro used to flush a urinal every time it
is used, s0 that it will bo recognised that the per-
contago of solids in sowago is very small, In tho
main sewer of the Melbourno and Metropolitan
Board of Works thero are very fow solids.  For
tho most part the contents consist of 5 black inky
fiuid, The sswago on being discharged from our
main sewer, 3 miles in langth, would be slmest
tho same as the offluent discharged from s septic
tank, and would be moroe valuable as a manure.
Dr. Cumpston would bo able to advise you ns o
the proportion of ammenin found in sewage. I
have heard of ammonis being extracted f{rom
sowngo, snd used to drive a small Jift, or a small
engine used in pumping. Ii in constructing our
eower wo meb with strata that zesacl a litlle
dang —if wo pected an; ¢
should atiffen our concreto with more coment, but
once you “*hiold ' such country there is no fur-
ther trouble, Where large bodies of water are
struck care is taken to uso more cemont so as to
make the mixturo denser, and to prevent any in-
flow of water, Wao have gravel and river deposits
at Canberre, and we have crushera up there,
in laying tho sewor wo brought up stone which
looked better than the grovel obtained from the
river wo should cortainly crush it, and use it for
our conerote,

24, To Mr, Sampron—No considerable redve.
tion in tho sizo of the main sawer would mate.
rially reduce the cost. Mr. Knibbs originally

u

ostimated thal in 1935 Canberra wonld havo a
population of 18,160, and that there would bo a
population of 20,160 in 1915, 'That estimate has
beon Yeduced beeausy of tho deerepso in the num-
Ler of worl ployed there. A popal o

18,000 would mean a flow of 800,000 gallons per
day, and that would provide s satisfactory flush
for the draln, Tho egg-shapod scction which we
proposs will give practically the samo flush,
whether the sawer is runuing one-tenth ov iwe:
thirds full.  That is one of 'tho advantoges of
sach a section. In connexion with the Emscher,
antl the Tmhofl, or Elberfeld aystems, tc which T
refer in u:ly memoraudum, sedimontation tonks
aro used. They are variations of the one systom.
A long deep chamber or tank is used. In somo
earss circular chambers 20 fect dr.-or, and Dbell-
chaped at the Lottem, are used, while others are
“ V' ghaped at the bottom, and are sometimes
100 feat long.  The liquid is allowed to pass
through theae chambers at o very slow flow, say,
2 feat to the hour, and this permits alt the solids
in suspension to drop slowly and to sottle ab the
bottom. Ejch chamber is fitted with a long pipe
und valve, and when sedinientation has taken
place tha valva is opesed, ond the mud or sedi
ment ia allowed to pass out. The valve is closed
again whon the dischorge becomes too liquid in
cﬁarnnter. and_once tho valve has been clozed tho
Process of sedimentation ngain goes o, The
cflluent goes off at the othor end of the tank or
chamber. It is claimed that anacrobic action
also takes place th connexion with the sediment
which falls to the bottom, und tends still further
to purify the sowage, 50 that the ofttuent goes out
ab the other end ot the tank in o Iairly innocuous
condition, These tanks afe not Dermeticall

23. To the Chutrman —-We obsotve the awards
of tho State Arbiteation Court of Now_South
Wales as being mostly n)ppllcabla to the Federal
Capital.  In somo cases thera wero slight increases
made owing to the fact that wen were called upen
to work in n district far removed from any large
centro of population, but theso are bemg over-
come as ouy numbers increass.

20. Lo Mr. Sampon.—Tho rainfall on the
cowago farm arca ranges from 18 inches to 26
inches. The mean rainfall 18 only 22 wiches per
annum, and having regard to the excellent tilth
that we have an the irrigation aveas such a rame
fall, in jts elect upon tne sewage farm and the
likelihood of any: flow from it into the Molanglo,
is an absolutely neghgible quantity. The heaviest
falls accur during the sununer, oud the water
quickly evaporates. Thero are no big catchment
areas immediately adjacent to the sewage farm,
ot we rrnposa to Jino with cement tho sides and
bed of the Twelve-mile Creek, which runs between
the catcliment arev and the irrigation ares, and
any area that will not be drained into the sewer
will bo drained in o natural way into this channel,
No trouble is likely to be experienced in regard
to the rain which will fall on the aren to bo irr-
gated with the eflluent. Wo put from 7 fect to
8 feot of sewnge on an ordinary ncro at the present
time, and the addition of awother 18 inches per
annum will be a very small matter. Wo do not
propase that storm-waters shall he allowed to
enter the sewer. 1t will be confined absolutely tp
domestic wostes, and lo somo small stable and
what nre kuown as * dirty " arcas, During this
inquiry the question lns been asked, ** Why
should not tho one sower bo used to carry off both
storm-waters and sawage?””  That would not be «

soaled; they aro left open, Many of them are to
bo seen on the banks of the Rhine. Cities like
Tochum, which }iaa o population of about
140,000, were compolled {o take steps to prevent
any pollution of tho Rhine, and they therofore
erected these ssdimentaticn tanks, Tho effluent
discharges into o caual so large that il any pos-
sibie potlution does take placs it is quits fmmaterial,
If you substitute for such canals your ground area
yot have a similar comparison. - Under our pro-
‘mnl. if there wers any sediment it would have to
ho let off below the dam site,  Wo could not allow
ib to go into the Jake which is to boe used for re-
creation purposss, 'There was a proposal mado
that it shonld be used for treating Lhe public gar-
dans, Thers i3 no spseific namo to the system
which wo propese; but I think that the Director-
General his very proporly described jt as “*bio-
Yogical troatment with broad wrigntion. ~“The
punpuitg process is in una way ble for the

feesible proy on.  We get heavy
storms up there, and 1f certuin limitations as to
the fall were not imposed, the bottom of the sewer
would he scoured out by tho ﬁrit which would
flow in witl storm-waters. It is therefore necessary
that falls in respect of storm-water channels
shaull not exceed 6 inches to the mule, otherwise
ute grit sent down would be suthetent to scour
awuy even pluestone, Or any otier rock, No pro-
position to comvine sowage snd storm-waters wounld
vo reastble in view of the fact that it is necessary
to keep n sewer usad for storm-water pirposes
at so low a grade that in dry weather flows the
sewer would not bo cleared, whilst after a heasy
1! of rain the fow would be too fast tor sewage
purposes.  Luring a heavy flow, the sides of a
sewer used lor botls sewage and storm-water would
ke sosled ; the water on receding leaving sewage
on tho sides, whils after the flow it would dwindle
away to a mers trickle. It 1s to avord theso

putrefnction that accurs during the transit of the
sawago from Melbourno to the Werribeo Sewago
¥arm, It takes placo beforo tho sowago rosches
the pumping station. It is a long distancs {o con-
vey sewage, say, from Surrey Ilills to Werrileo,
at the rafo of & foot per second, and putrefaction
would still ocour if the flow from the city to
Werrilieo weva by gravilation, I wasin the United
Btates for some years many years ago, but I have
no knowledge of the sepiic systems there other
than that which I havo gainad by reading tho en-
gincering journals, The increase from £4 per
foot to £6 per foob in my origmal estimate
of the cost of constructing tho main sewer
5s duo for tho mosk parb to the increaso thab hos
taken placo in woges since my fiest estimate was
made. Between the two periods there was an in-
creass of practically 20 per cent. in rafes of
wages. The increased estimato is but slightly duo
to the fact that we are likely to meet with hoxder
country than we first anticipated.

that a i fall of 3 feet to the
ntue 18 necessary in the case of a sewer sor domes-
tic wastes, whorens in the caso of a sower for
storm-water wastes 2 fall of from 6 to 8 juches to
the mile is sufiicient, and, indeed, daro not be
exceeded.

27. Ta Mr, Finlagson, — The sewago must bo
kept moving at tho rate of 2 feet per second. If
it wero rushoed through the main sewer with storm
waters tho irrigated areas would bo flooded, and
tho septic tank iteelf would be filled with sand.
A proposal to have a combined sewer for sowage
and storm-waters would not be praclictl enginoar-
ing. The modern practice is absolutely in favour
of separato systems,

28. 7o Mr. Gregory~In order to svoid any
risk of the efffuent from the irrigation areas find-
ing its way into any of tho adjacent waterways we
proposs to lino tho bottom and the sides of the
Twelvo Mile Creck with cement for o distance of
half a mile. We shall straighten oub the chonnel,
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and kee{: an area of 100 fect on esch side cloar.
Wo shall have an ordinary 9-inch concreto bottom,
using & weak concreto in the proportion of, say,
nino to one X should not think that it \vouﬁl
cost more than £5,000.  That, however, is only
o rough estimate, I have not taken out the
actunl figuros,

20, Tn Mr. Penton, — This will presorvo the
banks of the creek, which certainly needs a little
attention, It would not do to leave it as it is,
and to establish o sewago farm closo to it, as we
propose,

30, To Mr, Finlayron,—I havo not an estimate
of tho cott of this tributary and the two branches
of the sewer. My estimato of £75,000 rclates
only to tho cost of constructing the main sower
for 8 miles. I cannot say at pressnt what will
he tho exact ronte,  The valley of the Molonglo
is to bo followed, but the actun] plan has not yot
been prepared.  The construction of the main
sower is only tho firstestop in n schomo that will
cost fully thres or four times as much as I have
montioned, moro especially if wo jnclude in the
total tho cost of providing for storm water chan-
nels  Tor the main sewer south of the Molonglo
within tho city area the cost will be, roughly,
£100,000, and’ I think you may take it that the
cost of the main sewer north of the Molonglo na
far as tho Royal Military Célloge will be, raughly
speakirg, ancther £60,000,

31 To Mr Penton --1f the whole scheme wero
ggreed upon to-doy it would mean the employ
wont of an additional 100 hands within the next
fortnight.  We are now employing 5 we couuld
then omploy 160 ¥ have sunk tho shafts, but
I am holding up the work a little, pending tho
decision of the Cammittee,

32 To Mr Finlaysen.—1f any other system of
treating tho sewage were adopted it would mean
tho abandonment of this work.  As I have said,
1 have sunk the shafts, but am “ marking time "’
o little T have not put off any men, but I shell
nol put on any ndditional hands ponding the re-
sult of the Committeo’s investigation.

33 Ta Sraator Keating.—Wae havo Parliamen.
tary authority for the exponditure that is heimy
incurred  We have £30,000 carmarked for ox-
K:nduure on the construction of the main sower

tween the present time and the end of June
noxt In my momorandum to the Director-Geno-
rol of Works I state that ' the pipe line is being
curefully chosen with & view to reducing the cost
1o o minitaum, It would ba possible to reduce
‘the mean depth, but that courso would entail an
increased length of route.”” 1n order to reduce
tho mean depth a detour would have to be made,
At the Yacrolumla Creck crassing, o devistion
would be required to be made southerly, and again
westorly, while a deviation would require to be
mado southerly and again. westerly, deseribing
practically the two sides of a triangle, at Jerra-
bomberry” Creck  Tho individual connoxions
with the main sewer in some cases will consist
of O-inclh ordinary stoneware pipes at a depth of
10 or 12 feot, with 6-in, Lranches. The ordi-
nary pipe roticulation will be carried out in the
city, and will conaist of stonewuro or coment pipes
conntecting directly with the main sewer,

To Mr. FPinlayron—We sholl provide for
veutilation by the ercction of iron ventilators,
similar to (hoso to bo seen in the streets of Mel-
}mlérue, at a distanee of from 300 feet to 50D
eet,

35 To Senator Keating.—In constructing the
main sower we shall make provision for inlets as
8601 as wo get into the city.  The sower will nat
hw; to bo broken up to allow of connexions being
t¥ade.
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(Zaken at Sydney.)
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DPresent:

Mr, Rirey, Chsirman;
Senator Koating, Mr. Finlaysun,

Senator Lynch, Mr, Gregory,
Senator Story, Mr, Sampson,
Mr. Feouton, Mr, Lajrd Smith,

Joseph Davis, M.Inst. C.E,, Dircctor-Geners! of
Public Works, Now South Walos, sworn -and
examined,

36. To the Chairman.—My experionce of tho
construction of sowerage works extends over a
period of thirty-five years. In Sydney several sya-
tems have been adopted. The Northern system
drains to Bondi, and takes the zewags of the upper
part of the city, and all the slopes which draln into
the harbor. The Southern systom takos another
portion of tho city, including Redfers, and all tho
slopes draining to Botany Bay. The Western sys-
tem—tho largest one—sewers all the suburbs up
a3 far ns Stomobush, and draina ot to a form
at Botany, Tho Southern and the Western sys-
toms aro {cing combined, and {lo two volumes of
sowage cacried out to the occan by means of an
outfall sewer which is uunrl{ finished, and which,
when finished, will cost aboat £500,000. The
necessities of the case have requred that wo
should divert the sswage which has beea treated
on the farm at Dotany, and discharge it
into the sea, There aro two reasons for the altera-
tion: First the population round the farm is
getting very thick, and sccondly, the quantity of
sewage which hag 1o be treated is moro than” the
araa can cope with. The farm was a success untit
it got too small, and then, of couise, {he inovitablo
happened , it became a nuisance. There were com-
glaints from tho residents in the lccality, In New

outh Wales we hiave soma geptic tank systems, We
have what is known as the biclogicdl treatment in
several places, namely, at Willoughby and at fcs-
man, which are quite handy to the aity. 1haveno
ohjection ta the Committee viewing tho system, 1€
T were ealled upon to lay out & sewerage system for
& new city to bo established away from the sea,
and i, was necessary to instal a soptio tank sys-
tem, T would not put the septic tank in the city
unless I wan obliged to. There might bo condi-
tions where ono would be compelled to put the
soptic tank inside the city, but that should only
bo retorted to as a last expediont; that is my firm
conviction, The objection to placing a soptic tank
in a city is that thero is always & certain amount
of nuisance. It is possible, with the est mansge-
ment, to keep things clean; but unless they are
kopt very clean, and thero js very good manage-
ment, and great attention is given to all the parts
of the treatment works, thero will most cortainly
Lo a nuisance, That is my experienco, do what
ono may, I think that there is moro than a yisk
of a septic tank in a city being a nuisance, The
septic tauk system has been established in the
country. ‘There we have not tho means of dis-
charging the sewage directly into the sea, and
therefore we are compellod to uso the septic tank.
Where I Iad n choice betweon discharging the
sewage into the sea, and the adoption of the septio
tank system, I would havo no hesitatioz in adopt-
ir:ig the direct method. I have very great con-
fidenco in the bio]cficn] treatment, of sowage. I
consider it is one of tho best sanitary discoveries
which has been made for many years, I am not
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du}mcln(ln;f this mothod ; but owing to_the way
in which the question was put to mo I lind of
necessity to answer as I did. "I have no hesitation
in declaring that the septic tank would bo botter
oub of the city. T would bo plessed to necom-
pany the Committes on s visit to Canbersa, I
confd not offer an opinion on the dopartmental
proposal without a personal inspection, I think
that T would Lo ablo to come to # more correct
conclusion if I examined the locslity,

37, P Senatur Lyneh~—When the septic tanks
wore first made uso of & very great deal was
expesfed therefrom, but as timo passed I came
to tho conclusion that we were expecting too
snch from the combination, I prefor tho
tirect system to the soptio tank system, if you
con get, to the sea with a sewer. What T haye been
dealing with in my evidence hins boon tho disposal
6l sewage in the best and most oconomical way.
If you can make uso of the sowage, and in that
way incroasn tho cnltivation, thero }s no doubt that
it is a very good thing to do I know quite well
the Birmingham sewage farm, as T havo been thero
many limes I am acquainted with the develop-
ment of tho farm; in fact, I Tiave watched it for
more than twenty-five years. Tho Birmingham
system 8 not on all fours with the Molbourns
system. Tho Birmingham systom, first of all, was
the dlimination of the sludge from thoe sowago and
tho effluent thoreaftor discharged into the river.
Aftor the Rivers Pollution Act way passed by the
Imperinl Parli t the river authorities insist
that the Birminghsm pooplo should treat their
sowngo on land. " Although thoy took out Inrfo
quantities of solid matter they did not troat the
sowage, and so the authoritics insisted that tho
sowago should bo treated ou land. A largo area
was_purchased, not #o much for tho purpose of
cultivation, nlthough, incidentally, it gavo cultiva-
tion, as for the purposo of purifying tho tewago
They were not satisfied with that method, and
when tho biological t reached a tical
stago it was adopted by tho engincer, Mr, Watson
They converted thoir settling tanks into septic
tanks, snd constructed more tanks, From tho
soptio tanks they conveyed tho sowage to filter
beds  From the filter beds the eewago passed into
another settling tank, from which they got a cor.
tain amount of sediment, and it went from there
on to the land and was_used for cultivation.
Any which was not requived on tho land was
nant to the river. The system at the present
time is 08 nearly perfect as it could be. But that
has moant tho construction of works extending
over o long courss of years, and the expendituro
of o very largo sum, ~ The sowago system deals
with, nob onlf' Birmingham, but the wiole districy
—what is called the district of the Stour.  Every
cao must_be judged on jts morits,  When Sir
Maurice Fitzmaurice was out liere lie quoted the
ca8y of tho sowage farm at Birmingham as not
being & success, but then, in combination with the
biologieal treatment, it was a success.

38. To Mr. Greqory—The sowsge from the
Western system is discharged on to an irrigation
farm. At Birming] there was originally a very
serions nuisanco when the sludgo alone was ex-
tracted from tho sewago. Bub I would not say
that thero is a nuisance now; on the contrary. T
reported on the sewering of Perth in Western
Australis, and the authorities are carrying nut
the system I advised—the septio tank and filtra.
tion,” T do not know of my persenal knowledgo
that the smell there is very offensive at, times, but
I can quits undewstand that they would noed to
grow n great mauy flowers before the smell would
b destroved, You cannot have sewage disposal
works without knowing that you have them, With
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tho septic tank ayalem, on a amall scale, you do
not have an objectionablo smell, If you bave a
siaal] houso, and a small septic tank, and a good
drain to take tho efluent away sfter it has pased
through tho septic tank, pouibly you would not
experionco any very serious inconvenfonce, But
that is quite a different proposition from treatin
tho sowage of & c!g, where you liave thousands of
porsons to deal with, X cannot say that I consider
that the soptic tank system has reached & limit,
%0 far n» population is concerned, There is no
Limit; it is absolutely o matter of cost, It may
bo that tho system in_one place would bo chieap,
and that tho system in another place would
dear, I mcan that it might be (oo expensive
to adopt in one place aud not in another. On
the other hand, what would be rojected n
ono instance might Do accepted sn  another
eiso.  That wnuhl not be on account of chi
itic influences, but on account of cost.  That
tho biological trestment is effoctive, and that it
doos, to  limited degres, whut was expected from
it from tha vory first, Is unquestionable, The sewago
23 it is allowed to romain jn tho tank for twenty-
four hiours is lquefied. During the process it
parts with some of tho ohjectionablo gases, and as
1t passes on to the filter beds biological treat-
mont takes place. The septic action has the
clfect of dissolving the sowage and mnkng it
more suitable for filtration. You can quito
conceive that tho solids in demestic sewago would
make it quits out of tho question to pass the
wwago through filters, Whon the sewage passes
through tanks, the solids aro dissolved and more
or less digested, and theu you can treat tho mstter
on tho filter beds. That ia the wholo thing in a
nutshell. There are not differont methods of sep-
tie treatmont, but only ono method. The prin-
cho of this systom is tho samo, whether it iv
adopted in Englind, or Germany, or America, or
Austealia,  Of courso, our climato js very much
in favour of soptio action. As you can readily
concelve in a climate where there aro dogrees of
frost septic action is arrested. But in a climate
such a8 Australia that action is [acilitated.
That I think would apply to the Federal
Capital. It is a very good sito, and has a ver.
good climate. I do ot think it is cold enough
ut Canberra to arrest soptic action. The Local
Government Board at Home ina’sied upon land
trontnient, in nddition to tho septic tank and fil-
tration,

39 To Senator Stary.—Qur intention is to con-
vert the sewage farm at Hotany into a park
Even if it wero possible lo get an area of lnnd
largo enough to disposs of tho mewnge, I would
still be in %uvnur of taking the sewngo out to sea
You can quite conceivo that, in some cases, tho
sea would be so far away that the cost of adopting
the direct mothod would bo prohibitivo. But in
this instanco ib is not. Tt will pay us woll to
spend £500,000 for tho purpose of diverting the
sowsge from the farm and discharging it iuto
the sea. ‘Thero would be n danger of the
sowage being brought back to the shore if the con-
ditions of tido and wind were not taken inte
consideration in fixing the polut of discharge
Naturally these things have to be watched, and
ohsorvations made for a period extending over
all conditions  If thero z‘muld he floating mat-
ter carried down with the sewago, you can
gather pretty well by thess cbservations which
direction it will take. I am sstisfied that, so far
as the Sydney scheme is concerned, there is no
danger of a nuisance oceurring. We have had
sowage discharged at Ben Buckler in very larme
quantity. The internal dimensions of the sower
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aro 8 ft, 10 fn. by 6 fL. 10 in. The sewage liaa beon
discliarged at Len Buckler for the last twenty.
seven or Lwonty-olght yoars. T do nob think it
would do to depend wupon ssptic action alone in
any placo except on a small scalo,  You must
have filtration in addition to tho septic treat-
mont. I should very roluctantly sgreo to take
the responsibility of’ puttimg i meptic tanks
and filter beds in a city whare a large volume
of sowage would havo to be trosted, The runaing
of Lho sswage in & practically clossd sewor for &
distanco of soveral mitoa would havo somewhat tho
sstng cflect as & soptia tanks it would st up the
soptio trestment.  Tho scwage nceds to
under soptic action for twenty-four hours; you
would not got that iu sewers; bt the soptio action
would atart unquestionably in tho sewers under
favorablo conditions. If it were run slowly through
the sower it would hsve a contidorablo effect in
that direction. Of courso it would depend upon
tho time that the sawage was in the sewer,

40. To Mr. Sumpon.~Ab Birmingham tho
romoval of the shidgo became a puisanco to the
peoplo in the ucighborhood ; the dificulty was to
disposo of tho sludgo. It las a smail manurial
valuo If it is not treated by weptic action. The
strange thing nbout the deposit taken from septic
tanks is that it lacke aterility, I do not kuow why
that is 30, but T havo soon large quantities of tho
doposit taken out of septic tanks, It may lic on
tho land for o very long period, and not'a blado
of grass will grow. T{ the sludgoe were somoved
whilo it was fairly freah it would Lave a manurisl
valuo, but very smull indeed. It would not bo &
marketablo commodity, Lecanse to bogin with the
sludgo would probably contain 90 per cent, of
water. Usually, in sich instances, the sludgo is
passed into filter presces, and tho lignid js romoved
20 a8 to reduce the sludgo to the smallest pomible
Dulk, but even then the sludge cako that is pro-
duced in that way is a drug in oll cases that I
huve over sren. You cannot get the farmers lo
cart the cake away if you give it to them. In
the caso of tho soplic tank systoma nt work in the
vicinity of Sydney, the efluent is discharged into
the harbor.” We do nob mako any use of the
effuont. Originally the farm on which the sewsgo
was discharged at Botany was used to a limited
extent for agricultural purposes. But latterly it
hns Loen used entircly for tio disposal of the
aewage; tho wholo orea is wued for that. The
nrer was so small, comparatively spesking, thav
it liad to be devoted to the disposn] of sewsge.
Years ngo, when the sswage was small in quan.
tity, the Jamd wns mmdo use of lor agricul
tural purposes. The reason why wo did nob ox-
tend tho experiment was that there was no land
availablo, When wo liad to face the matler of
trenting the sowage thero or taking it out to sea,
tt was vecopnised that it was o guestion of pur-
ting down renlic tanks and constructing fiter
Dedn on Lho form, becauso the sowage had hecomo
2o farge in velumo that the farm could no longor
traat it, or of building a sewer to the ocean. 1t
was found that the seotic tank and the filter beds
would cest more per annum than would cover the
interest and winking fund on the cost of con-
sheuction of the outfall sswer which I have
ind'eatsd to the Committes, and which is now
nearly completed. It was done very delibe-
ratoly, and done upon a dation from our

[
biologled) tfeatmentyin’ Uit aamdittins, and for.
tunately wo wers sblo to show that the betler
plan is to tako tho sowago to tho sea, X have
made no study of the reletive manurial valuo of
the Hguid from the ordixery system, snd of the
liquid from tho septlo tank methcd, "But, for sp
leation to the land, in my opinion, tho efMuent
rom the direct system would be proferablo to
the ofluent from the soptic tank, I should sy
that the efMuent from the septio tank would bu:
very Jitilo moro valusblo as s manurisl sgent thay
ordiuery water.

a1, Po JMr, Laird Smith—The sres of tho
sewage farm b Dotany js about HU0 acrea
The success of the biological treatmeut is noy
lurgely dependent upon tho filter beds and
broad irrigation. Tho wuccess of tho biologital
trostmont i owing, Seat of all, to the pephic
sction in the septit tank, and then the Eluiug of
the efluent from the tank through the hlters.” It
is not the filter bods that destroy tho very un-
plossant smell which arizes from the meptic ‘tank.
1 he sutphuretted hydrogen, whicl ls liborated by
the soptic action, must find its way jnto the atmo-
splere, and it can bo so arranged thai it will dis-
chargo without offenco to the persons living in the
viciyity, That would bo n good reason for ob-
jecting to tho soptic tank being placed within o
city, or very close to a city. An nnnl{;il is mado
Ly’ the: Metropolitan Board of the cfluent which
s dischavged iuto 8yduey Harbor, The Board have
nnn!yle: mldohcomunlly, and thess can be made
hl o No microbes, dan.
garous to public health, have been found. A
lacge percentago of pusification takes place. The
soptio tanks lers liave to Lo cleaed out by
manual labour. That is ono of tho directions in
which I think wo expected too much from the
soptic tank, It wes nuticipated thap the sowaze
as a wholo would bo dissolved, and would pass
away from Lhe septic tank on to tho filter. But
that is nob so. leaves a certain depost
which is in the nature of seil, but which, ns
I have indicated, is sterilized. I do not thuk
it is advisable to comstruct a septie tank wlueh
will clear jtself of the sludgo, 1 think 15 18
desirale to have a seplie fank which will be
ns still as possible in its action so that the’
i msy have undisturbed posstssion of the
sowags for tho time being. There ja no objection
to allowing soapsuds, and such matter, to get into
the main sewer and eventually pass into the esp-
tia tank, Large quantitics of disinfeclants mili-
tato against soptio nction. I large quantities of
disinfectants are used, necessarily septic action is
prrostad.  Tn tho case of hospitals, if large guan.
tities of disinfectants get inte tho septic tank, it
intorferes more or less with its working.

42, o Mr, Fenton—I did not sy that the
nuisance arising from uwnﬁo deponded largely on
tha distance whrelt it teavelled. I tho sewage haa
not to travel very far I think it will have less
vell. Lhe slaler sowage is the moro offensive it
bocomes.  From tho stand-point of public hiealth
I do not think it would make very much differ-
once whother the sewage of the Federal Capital
has to flow 2 miles, or 15 miles, bofore it reaches
the soptic tank. In the caso of inland towns where
there wes no apportunity of discharging the
effluent into tho ses, what wo have done wn most

Public Works Committes, That was becauso of
the governing circumstances in our caso. If we

has been to pass the sewago through sop-
tic tanks and filter beds, and nleﬁ disl.‘]lmsge ﬂllo
ofluent iute tha river or strenm near the town, The

could have purchased land ot o ble price
to extend the irrigation farm I do not think that,
in the light of our experience, I would huve
favored that course, I should have reverted to the

and y pted method is to put
tho sowage through the septic tank, then through
flter beds, and finally through the land hefore
being discherged into the river. After the thres:

Soseph Devis,
15 :n.w'mu’);.ms.

succeasivo treatments T think it §a perfectly safo
1o allow the ofluent to Sow into a stream il the
works havo bsen constructed on proper orthodox
Yines. Thers shonld ba no offenco created, or pol-
{ntion of the waler. Wo hiave no figures indieat.
{ng whatthe health of the peoplo was who ate
working on, at, or residing on, tho sewsgo farm
at Botany, but, T expect thiat we could gel tho in.
formation of tho Committeo, but it Is generally
understood that porssns working on a sawage farm
bre ns healthy as persona living away from the
farm. I do not know that I agreo with that,
ut it 58 what s generally thought, I think
that thero wauld be no objsetion to growlng vego-
tablos, or ralsing stock on a sswago farm.” That
Is being doun at Adelaide, and done very effectu-
ally, gl‘llerts thay canmot geb emough  Fowage.
Tlieirs is n very fine instance of o really succoss.
ful sowngo farn _'Tho problem with tho Adelaide
people is not. tn dispaso nf tha sewagn, hut to grow
vegotables, and to raisy cattle. That makes all
the differonce., The sowage simply gocs through &
Wit tank. I do not favour any particular materisl
vith which to construct filtor heds, so long as it
will not dissolve. ‘Tho harder the material is, and
tho largor its surfaco, tho better. I you can get
material vary hard, in the nnturo of & sponge,
Uhat i the bost sort to use. Bub you must not
Tavo in tho filtars material which will dissolve or
break down.

43. Ta the (‘hairman.~elbourno bluestono
s very good fer tho purpose. Wa frogquently nss
our Kiamn blucstons for filter bods. We use
blast, furnoes slag, too,

Ad. Ta Mr. Fentun.—T do not faveur coke or
any material like that, heeause it is too friable,

45. To Mr. Firlayson.—1 did not indicate that
tho anceesa of » septic tank is practicaily regulated
by the cost. I should say that the sugcea will
depend upon the way it is constructed. In some
Instances it may bo better to ndopt the biological
treatmont, whila, in aome eases, it may be wiser
ty d seharge tlie sewaga into the sea, but that will
dsmendd cuticaly on the cost, Tr the cost wero not
entively prohibitive I s3id that I would prefer to
dinhiates tho swage into the sea, In the case
of an inland tawn, hawaver, that alternative does
not ariss, and tho biological treatment, as we
understand it, is about a% goed o system 1s ‘ve
conld have. I would not pub a soptic tank nearer
then & milo from o large ceutre of pepulation.

rid of the efuent, I suggest ihat after the
oflluent, fx purified it can bo dicharged inta tho
stresm witliout any sisk, but, as I have said, it
will depond very much on the way in which the
workia aro constructed, and, siill more, on the way
{n which they are managed They will have to bo
kept clean, for cleanliness is the mam factor in
thess matters, Tls efifuent should not bo dis
charged into tho streum unlces thero is a goarane
teo that the efluent ia pure. 1 Lave never heard
of n dissase originating in vegetables grown on n
sowago farm. Public Frojndim is rather strong
against, the growing of vepelables on o sowago
farm, but peaple would very waon get over that
rrejudica whon they got cheap vegetables. T will
ot the Committoo know the population which is
aserved now by tho sowago farm. What I said os
ragards the farm oltains to-day.  Tho presout
condition of things is far from satisfactory. It s
ono which must not Lo continued n moment longer
than i» absolutely necessary. We would not. ox-
tend the sowage farm if wo could. Tt is hecauso
tho system is not satisfactory that ft is bemg
altered A soptio tank, to operate a farm of 1,000
acreo, would havo to bo made sufliciently large to
caulain twenty-four lours swage, It i usual to
allow in n separate system of sewerago from 40
to 6O gallons per hiead, we allow 50 gallons per
head \Wath this data it 1s very ensy to ealeulnte
what the size of the septic tank thiould bo. Then you
come to the filtration area. I suppese you may
reekon thet an acre of filler beds will purify
1,000,000 gations of sowngo, 50 that, here again,
the ealenlation is quite siwple. As regards the
land treatment slone, I do not think that, thero
is very much in it unless you find exceptional
conditions, To begin with,” the land must be
sindy, as ot Adelaide and other places. Again,

on must be ablo to put on the sewage when it
}a wanted, and thereforo you must have sufficient
jand to bo nblo to do that. Al theso conditions
are such that when vou camo to work them oun
you find_that the system is not practicable, ex-
copt as I said in very specinl cases. Tho volumo
of dischorge is greater n summer than in
winter, The land would deal with o larger
volumo in summer.  ‘The sub-drams are mado
to deal with the maximum quantity that passes
through the soil. Tho mnin sewer for the Western
and Southern systems is 14 feet wide and aboub
8 feot high. 1t'is an ova] sewer with a wider axis
d in tho horizental direction, The Bondi

In tho casa of & scattered pop oito would
not any enything on this point, But whero a popu-
tation of any dimonsion is likely to grow up,

would 1ot put the soptic tank within o mile of
the population. 'Thero are somo cases, however,
where wo have {o put tho septio tank a little
noaror than that distanco, Ab Bathursb the sep-
tie tank was put down ab o distance of from a halt
to three-quarters of a mile from a populous area,
At tho same time, if the conditions are equal for
» Iargo city, such ng is contemplated at Canberra,
I chould sny thab = mile will be o very fair dis-
tanes to adopt. There ia o limit to the maximum
distance. Thoe decompesition of sewago in a sower
only anticipates tho nction which otherwiso would
taks place in the septic tank, Thoro are metegro-

sower discharzing ot Ben Buckler is the reverse of
that being 8 €6, 10 fu. high and 6 ft, 10 in. wide.
Thero is a special virtue in the egg-shaped sewer
§ 4 as with Jow discharges you get a larger
velocily in the cgg-shaped sower than in the round
sawer, Where you are providiug for a awmall popu-
Iatjon in the ‘first instance, and anticipating 2
growth of pupulation, the egg-shaved sewer would
Yo an advantage. You mnst tako into consideration
the ultimate pojulation in auy given area and pro-
vide sewers sufficiently large to cope with the
sawage, although it may be many years before you
rench tho maximun stage. That nhways makes such
works very expensive. The wain acteries of n sys:
tem shonid bo made large enough to cope with the
i tation, but tho 1 can

logical which will the dis-
tance of a sewago farm from the city. If you
have to put & sowago farm below tho town in the
direction of the prevailing wind you E\_ecemﬁ'nly

carried out as settlement takes place. 1 wonld
not say that the egg-shaped sewer is the hest one
to adaopt, Thero ore conditions in which it is of

d I think it would bo an advintage in

have to tako that point into 3 but,
agsin I eay, it is far better to look at & sewsge
tnont o

roviding for an increase in popuiation, and the
> 5 heavier di of sewage, otherwise

farm as_a’ propostion. not for the 0
sowage, but for the growing of vegetables, It is
nol well to look et o sewage fsrm 0s 8 Dro-
position purely and solely for the disposal of
sowage.  As an alternative system of petting

the velocity, owing to tho small discharge, would
boulnw in {l'lp mrfy history of the sewer, os cam-
pared with its later istory.. In tho construction

of cur fewers wo use bluéstouo concrete largely.
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In the now outfall sawer wo aro using Hue.
slonb conerslo, and alse somo sandstono concrete
with facing, 80 a3 to givo as hitle friction as
pousiblo, and in thst way increaso the velocity,
Whis £ull of & sewer will depend entivelv upon the
wolocity which is required. 1n tho large sowor
dealing with the suburbs on the northern side
of the harbor, seoing that it will Lo a. wholly sepa-
rate schomo, aud not partly scparste, as i the
cato of tho Western, Norihern, and Southern sys-
toms in Syduev, we propose to adopt o low
volozity, and in that caso wo will Lo able to
liy the large sewer with a fall of about I
3,300 foel. ‘That is a very small fall, but it will
give a sufficiont velocity to make the sower eolf-
cleamsing. We are supposed to tako the poliuted
domestic water supply into the sswers. ~Aw ro-
gards the dischargo from atahles, and such places,
£ have no hesitation in saying that tho position
would have been botter if wo know as miuch in
the first instance as wa know now. The original
ropossl mads in Sydney was based upon Englith
ines. No one hrd hed any experienco of the con-
ditions here, an English engincor was brought qut,
sud he applied English conditions, hnt they were
uot applicable to Australis, The English prac.
tico was to allow a portion of the storm wattr to
get into the sowors; but that I think is o mis.
tako Tho sowers have to bs larger, and it causes
troubly at the treatmont works. Thoe proper plan
for an Austrahian town to odopt 15 to keep the
polluted water ahsoluely separate, and to trear
tho atarm water in auother way. In Sydney we
liave & complication of things to contend with,
Tho amount of chemicals djszharged from a hos.
pital will affect tho working of o septic tank if the
chomicals happen to bo disinfectants; still, in
doaling with "the sowage of a city wo have no
dificully in allowing liospitals to be i
with the sawers. The amount of disinfectants
discharged into Lhe sewors is so small aa to be
inellestivo,

45, Yo Senator Keating—We liavo rgoveral
outlata Lo the ser. nsmely, at Bon Buckler, Long
say, Mauly, and Coageo t we nlsa have outlets on to
trentment works, namely, one at Mosman, anotler
ot Willoughby, and a ¢hird ot Chatswood, The
avabar from Lathrooms—in fact, all polluted water
~-is allowed to go into sewers, In connexion with
the early systems wo allowed for a percentage of
storm water to get into tho sowers, In thg case
of the early connexions peoplo wers allowed to cone
neek thsie downpipes, stablos, and yards, but that
practioe has been ‘stopped, and our system is now
-carriod out purely nd o separato aystom, Tho in-
clusion of atorm” water affects the treatment of
sowage, To tho outlet at Hondi the sewnge hus
to go about 6 miles, while tho sowago from the
weatorn suburhs probably has to travel 10 miles
to thw ocean. The disposal works at North
Sydaoy ars not at all satfsfactery, At the
timo tho works wero carried out tho biological
troptanent of sawage was scarcely known, and the
orthodax systom was put into practice on the
northern mde of the larbor, thet is to say, the
sottloment of tho sludge and: the passing of the
ofituent from tho settling tanks over sand filters.

86 system was found net to bo a success. Since
the Mntropolitnn Board liave had the managemont
nf tho dispesal works, they have dono tho best
thoy could. They have trented the sewage b
sopbio action, and passed it through sand, hu it
cannot he aid to be a satisfactory method, We
hopo to bo-able to intercept and dischargo into
the sea the wholo of the sowage which is now be.
ing trested at Willoughby Bay. That sewago is
treated saptically to seme extent. T would not
eat nysters found on the foreshores; I do not think

B

it would"Ls wiss to Ho so. The biological treate
mont will absolutely Ignc rid of all offensive pro-
porties of mwage, think that that has boeen
catablished boyond doubt. Tho systom is not
uaed at London, New York, or Berlin, At Berlin
nud Paris there are sowago farms, In tho care of
London they take tho sludge to the sea and dis-
chargo tho “liquid into tho Thames; they havo
groatly improyed matters thero. I can nama more
than one city of world-wide importance which uses
tho hiologieal system I can eito the cases of Bir-
mingham, Manchester, and Leeds, T should think
that the Birmingham systom troats the u\u%o
from & population of from 1,250,000 10 1,600,000,
1t treats the sewnge from the population of Bir-
mingham and distriet,  Birmingham is tho largest
city I cau instance which uws the biological sys-
fom, but it is used by a number of vei-y lavgo
citiea auch ns Glasgow and Manchester. I should
not say that tho best, systom to adopt in the case
of o newly-cetablishied city is the septic system, T
will not say that it is the system that should be
adopted. 1 havo already asid that I would prefor
if we could to dischargo the sewago into the ses.
But if you canuot put the sewsge into the ses T
would say that the ssptic system in tho next hest
cno to adopt. It might bo possible to discharge the
sswage into a tidal river, or something of that
sort. If it {s the caso of an inland town, whero
tho effluent must be dincharged jnto a river whoso
water is likely to bo used For domestie purposes,
thoa I should’say the biological process is the only
woriablo way of trenling sewsge mat(er.

47. To Senator Lynch—~I would not sdvise
that the sowago and the atorm water should bo
run together in one system. In tho case of su
inland town I would nob anticipate any irouble
from disposing of tho storm wator separately, Tt
would not Lo likely to givo forth an offensivo
smell, or to becomo a nuisance, I havo never
heard of storm water belug treated in BNy WAy,
In Grost Britain thoy have the combined system,
and dischargo the storm water on to Jarge filter
beds. That ia becauso tho waler is rolluted
by passing through the same sowers oy the ordinary
sewage.  But I have never heard of storm water
being treated, because, while it does carry o
cerfin amount of vegeteblo mattor, the most
ehjectionable part of it is the silt, which is
carried in  suspension, It carries & largo
quantity of silt, and that may occasion trouble.
In thoe case of the Federa] Capital, T do nob
think that the storm water would be bound
to collect a lob of foul matter in passing over tho
strools, lanes, and gutters, I nssumo that the city
would bo kopt clean and tidy, Ono can quito
undorstand conditions where it would bo objec-
tionable. If, for inst a quentity of vegotabl
matter wore allowed to collect, and n storm camo
on, naturally the storm water would corry the
vegefable matter into the yiver. With regard to
the rolative merits of tho direct methad of treat-
mont and tho ssptic tank treatment, if you say
that the eewago is wanted on the farm to intonsify
tho culture, that is a sound methed, But if, on
the other hand, you want to disposo of the sews
ago, whether you get agriculturo or not, that is
unsound. If it is purely a proposal for Bewago dis-
posal, then tho land disoosal, in my opinion, is not
worth consideration, The offluent from the soptic
tank has little or no.manurial value. In runnin
the efluent.over tho Iand you get the moisture, I
water is & consideration to the locality, that
would bo the main reason for applying the efluent
to the land. If the sowage is put on the land in-
frequently—and it would have to be put on in-
froquently to give the pomsibility of cultivation—
you mey expect no nuisance to arise. But if,
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of? the othér hand; ybu havs to put on the sewago,
whethe? it {4 wanted or not, in order to dispose
of it, you may expett a rulsanco to ariso, I do
ot think it Ja ble to eoncelve of & septio
tunk syatem operated without bad odours arising.
T thinrth-t in the dovélopmant of the blological
trestment the septio tank has as {t waa
from the beginnlsig—it is sirply o glorified ocsapit,
‘Thie owago must ba sllowed to remain long encux'(h
in the tank to causo it to bo disolved, and dis:
solved into such particles that it can bo passed
through the fillers, But in regard to the fillers
thers have besn all sorts of developments. What
was favored at first was a contact filter, Butina
very littls tims tho inierstices of the filter gob
choked, T do not think that there are many con.
tac filters {n existence, Alter that it was found
that it would be better to apply the sewsgo con-
tinuously on to the filtering material. Then the
question’ wan how to apply the sewage evenly, and
in sucl quantitios that tho filtering material would
bo ablo to cope with it. That is really the state
of development at tho present time, Some per-
sons favour one way of applying the sewege, while
other persons favour another way. At Birming.
ham the sowsgo of 1,500,000 persons is appli

from jets, and ns ono looks across the farm ho
sees a sort of fog. On the othier hand, on somo of
the large sowage works in England the traughs
travel backwards aud forwards on top of the filter.
As n trough mechanically (ravels, it overflows and
noplies in that way the sswage to tho filter. There
ava all sorts of mechanical devices of that deserip-
tion.  The chie! object, I think, is to apply
the sewage ovonly and comstantly, I would
not ho at all surprised to find that the aystem is
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and construction of tho city just as an architoct has
charge of n building. This matter of sanitary on-
gincering s comp lo to the plumbing which is
designed ans a dotafl coming within the construo-
tion of the building. ‘The sewering of the Federal
Capital Iy & question requiring an fnvestigation,
which should not bo carried out in less than
four to six mouths, by a man who has had a life-
long oxperience in that field of work, Iexpressed
my views on the subject to the Assistant Minister
of Home Affairs, Mr, Kelly. Whon I approached
the Minister I felt obligated by clauses A and G
of my contract, which conforin to what I have
said_as to my relation to the city, to adviso tho
Minister cancerning the plan of a sower which
I happened to seo in Colomel Owen's office.
T hiad asked Colonel Owen about the plan, and
ho told mo what it wos. It was approximately a
plan of what I understand is being constructed
now. DBub there was no recommendation covering
the problem of tho reticulation oun the one hand
which he considered & separato item, wor the
problem of disposal on the other hand, further
than that thoy had comsidered_ bacteriological
treatment, and broad ireigation. T asked if there
wero any reports concerning that matter, and
Colonel Owen roplied that thero wero nono, I
said that thero should bo an investigation befors
theso vory important questions were decided.

called the attention of the Minister to tho matter
and asked him to hold back the construction of
tho sewer until tho whols matter had been gono
inte as a problem in sanitary engineering, and,
by n letter from Pago Pago (sinco [ had to leave
immediately for America), I wrote to the Minister
confirming what I had told him here, ssking him
to withhold his 1 until my retuen, ar to got

capable af further & 7 In soma in
wep havo converted our contact heds into aprinklors.
In other cngea wo have hn:l whuko out, the
sprinklers and put in tipping troughs. .
pAB. Ta Mr. I;'culnu‘—}-'l'hgre is very little dif-
ference between crude sewage and the eflluent com-
ing from a sentic tank.

49, To Mr. Sampeon—T should ssy that you
might bo quite clear that there is vory little dif-
ference in the manurinl valuo, becaiiso thero in
very little manurial value in oither caso,

(Taken at Sydney.)
WEDNESDAY, 3rp FEBRUARY, 1915,

Present:
Mr. Riuey, Chairman;
Senator Keating, Mr. Finlayson,
Senator J.ench, Mr, Gregory,

Senator Stary, e, Sampson, |
Mr. Fenlan,h Mr, Laird Smith,

Walter Burlev Griffin, Federal Capital Director
of Design and Construction, sworn and examined,

60. To the Chairman.~TIt was my design
for the lay-oub of the Federsl Capital which was
accopted, ~ In ereparinz the deaign I tock into

iderati o question of go; but the
system of troatmont was not n matter which T
cousiderod as coming within my final determination
thon. . What I have been insisting upon with the
oV has boen the i of an ex-
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serl sanitary engincer to take care of that matter.

.\[v vositiont, briefly, corrcsponds to that of an

architect for a building, I look upon myself as a

landscape architect having charge of the planning
et

the ssrvico of an experionced sanitary engineer to
make an igati i d in
six months, and, in writing, I recommended the
ongagement of cither Mr, Calder E. Qliver, of
Molbourne, or of Mr, J, T. N. Anderson, of Nar-
bethong, in Victorin, to make an cxhaustive re-
port in a period of from four to six months, Iesti-
mated that tho repart would cost the Govornment
betweon £1,000 and £2,000, That would virtually
mean & plan which could be inspected by the enfiro
public, not only in this country, but abroad. It
would have to’stand ecruting as & scientific pra-
blom worked out. At the samo time I asked for
he appoi of an tive staff, g
eanitary engincers at moderate rates, to Lo
ongaged on tho making of the plans and to carry
them into cffect. L alto asked for the same thing
t2 be dono in respect to all services and equip-
ment of the city, rcalizinF in the pn')blem.nf a
now city the great possivility of combined simul-
tancous effmt for cconomy with efficioncy.
roquested in writing that” there should bo ap-
ponted consulfing engineers who were to cover
other fiolds of mechanical and gas engineer-
ing. The Minister said he wanted to give
theso ofiicers to me anly as their services were ab-
solutely roquired, as their appointment would en-
tail considerable expense to the Government. Heo
said that tho appointment of the executive staff
would have to wait until tho other officers were
appointed. Then I asked tho Minister for full
informstion concerning the works which were
undor way or projected. I firet went to the wrong
party. I went to Colonel Owen, who told me
ho thought it was none of my business, I told
him that I felt obligated by my contract to have
the information, I then went to the Minister for
the information, and he asked mo to apply for it
through the sccrotary, which I did. I applied for
a ipt of all” the d ts and details
necessary to make mo familiar with tho whole
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of tho works and vommitments, Ho said that
that was too much of n contract for him to
deliver, and thot 1 _should specify particularly
what I desired. I said that 1 could not
do that very well, because I did not know
whnt oxisted. I nsked him for an index to
tho iuformation in the hands of the Department
concorning all the works, and I am still waiting
for it, I have nover said to the officers of the
Departmont that it would be an unnecessary ox-
ponso to put septic tanks at a point 3 miles outside
the hanndary of the city. I said, that pending &
thorough investigation hy experts, that malter
should not Lo de 1 cited o
primary separation ireatment in Europs and
Ameriéa ns ovidence that the project embodied
other elements than the ones which had been
considered. I am concerned about laving tho
wost ecunumical and eflicient system which ean he
devised, and that mesns an investigation extend-
ing over some months, comparing all alternatives
on o competing basis of cxpense ns weil an of
hygienic eficiency. 1t is a matter of science, and
nat a question of auy ane's apinion. It is a matter
which shonld bo determined jmpartially by an ex-
perb after s thorough investigation and grasp of
a1l the facts. I havo consulted the most eminent

ling sanitary ongi in_England, Gor-
meny, sud the United States, I have found that
whero they are up to duto they aro following the
lead which scienco has given them even in the
lost, five yoars, Thoey aro in practical agreement
a3 to all essentials. With oll tho facts bofore him
the sanitary engineer can come to a solution of any
particular problem which will practically command
the assenl of the entiro professional world, I do
uot know how permanent work for a scientific sewer-
ngo engineer could bo found in the Department of
1flome Afairs. Iie would have, perhaps, only ons
or two such problems to bo worked out in the

out the ng'euity of an nn(l;ug;ment for ths full ser-
vico which™ X' was confidenb would bo required.
Thero sro many factors to bo considercd,s an ¥
was thoroughly ‘aware, On obtainmg the consent
of all T yecommonded Mr, Oliver, and appointed
Itim,  That recommondation, approved officially
by Mr. Kelly, was withdrawn Ey M. Archi-
Lald, Thon I found, from n. porusal of Man-
#ard, that tho work of construction was aboult
to procood—in fact, T found later that the
work wap alroady proceeding—and I wrote to the
prosent Minister in just tho samo way os T hiad
written to Mr. Kelly, and stated my abjection on
tho basis of & thorough investigation being necea-
sary before commiltivg the Deparlmont to any
system of sewago disposal, T also pointed out that
there ware alternative mothods which must bo
considered, and which elsawhere hiad obvinted en-
tirely the necessity for providing on out-foll sewer.
In my judgment ' oxpert'’ moany experience,
There are vast: differences in the results to be anti-
cipated _Civilizatlon is just & matter of specializa-
tion, and, ss I said Leforo, this science has been
doveloped in various countries whore overy town
is a problem. In that way there has been built up
a very epecial sciouce which includes bacteriology,
various phases of engincering, and hydrmulics. We
ean do this work with our staff which is handlin
all eng ing matlersina ily lmrried an
incomplote way, and with the sid of handbooks
E:t ot o rosult,  But that result, I maintain, will
ab groat cost and causo great delay, All that T
ask is that the problem should be gone into, tried
out, and proved as hns been done elsewhers, An.
aother point I wish to inake is that the system for
tho Federal Capital was detormined upon in 1910,
and that, as regards this very subject, a lot of water’
hos flowed under the bridge sinco that year. The
carrying of diseaso by insects hns been proved. The

Commonwesith. Tf, howover, the C
undertook all sanitary engincering in place of the
States it could offord to employ an experienced
man. There are different ways of proceeding. Wo
can do a thing ourselves. I conld design o sewago
disposal plant for I am a gradunte of & collego of
engineoring. T have had all the general trainiy,

whick is nocessary, but I havo not had actual

double chamber, that is the two-storey separation
tauk, is an innovation since that period so far ag
the outside world hns known anything about it.
The first efective doublestoreyed seSimenmiou
and digestion process was installed only three years
bafore 1910, You realize that T am wot decidin

thess things mysolf. I am poiuting out matter

which I feol it is absolutcly neccasary should he

mn'ﬁnlmus oxperiznee, and without p 1 ex-
perience T would not, in the interests of my em-
loyer, nssume to do the thing  Nor if my duties

g y. Iask the Committeo notv
to ncco‘pt my atatoments. I am taking my facts
from the cxporienco of others, and nﬂo rom n

had been seattered over a prreat field of engl g

activities, wonld T have felt competent to design a
plant, which is n speciality. As you know, the papu-
Iar definition of an engineer is a man who can do
for £1 what any fool can do for £2, nnd that is
tho cssence of this problem. I could answer s
queation 13 to the location of a soptic tank for the
Federal Capital, but T want to answer the ques:
tion with all the facts laid before the Committeo
o that its bors will understand i

P 0 of what I consider tho main
reasons, and of important plants wm Europe and
Amenc:_x, for instance the largest septic tank
systom in the world, and tho earlicat two-chamber
system. The largest septic tank syatem was estab-
lished in Birmingham by Mr, Joha D, Watson,
euguwmeer, whsl.e the longest operated double-

¢ od and digestion tank was
installed ab Essen, in Gormany, by Dr. Karl
Imhoff, ongi I did not invite auy expression

1 will resumo tho general statoment w%ich 1 was
msking. I had reached the poiny where T Tied
roturned to Australia from America and recom-
monded to the Minister of Home Affairs the ap-
pointment of engineers He first put me off, be-
causs of tho exponse involved. o later asked mo
for a decision based on the evidenco of tho officors
of the Department. I took thab evidenco again
and found that it was just the same os somo months
before My request for full information was dated
lGL}x June, 1914 My first recommondation, ¥
beliove, was dated 10th June, 1914, On the 1sb
August I was authorized, on my own suggestion,
10 aseertan if Mr. Oliver, My "Anderson, or Mr
do Burgh would bo willing for a modest fee of.
100 guineas to pass an o})inion upon this question
of the out-fall sower with the view to its pointing

of opinion from theso men, but I asked for an
explanation of their work, and the limitations
which they have set down. I did not ask, them
for any kerbstone opinions on any problem Y.wag

din.  Such opinions by wl given
ard worso than worthless, becauss where any of
numerons premises must be left out, taken for
granted or assumed, the conclusion s not: that of
an exyert, but of o layman. I think that an engi-
neer, in cr.iler' 1o be offective, needs to have.a foe,
and give his timo Lo the work, and the results will
invarinbly save a great many times the amount of
his fee, That is tho experience of private industries
with consulting engincers; it has built up a whole
husiness of consulting engimeering sn the more popu-
lous countries whers such problems are comingyhe-
fore private interests on a large scale, Thers are

10 :ﬁdtw B.Odﬂlk

principles in connexion with the Federal Capital
which could-bs worked out on such a Lasis an that,
Tiut which cannot ho Investigated in any other way.
For inatance, tho recovery of waste gas from tho
coke ovens from Bull to Kisma and their co-ordi-
wation for Canberra. or Syduey, Theso things
havo to bo trested in o’ very particular way,
and gone into very full‘y befors wo csn know
whother they aro feasible or not, before we can

.judgoe tho possibilities. In {:hnning a city liko

tho Federal Capital, bofore the valustions of the
Yands aro fixod, wo have absolutely freo scope to
larate all our features, and to place o_uly those
things thab nre necessary for a population which
wo can locato ourselves and concentrate, and which
we do not have to take as ecatered by individual
initintive, Such av advantage ag putting these
wervicos Jier in duits or L by
other methods which will accommodato all at
onp operation, instead of three, or four, or six
rveauired, if tho sorvices are provided for
iudependently,  There are a great many ather
watters that I could montion which indicato
thy neeessity of investigating ilicso questions
all at once, of determining tho engineering pro-
blem, putting it on paper authoritatively and
fully so that anybody in Australia, or any other
country, can invostigate the problem, and on the
Parts given judge of tho merits, Deal with tho whele
thing openly and sbove board, as a question ot
public poliey. Taking the sanitation of the town in
1he samo way as wo consider tho plumbing of o
building; in making specifications there are two
things which we always havo to bear in mind,
firw, that the Luilding has samitary effcctive-
ness; and second, the maoximum economy
Tilution of sewage and braad irrigation aro the
pronitive methods of disposal.  They dopend
upon_natural activities which, of courso, can
ouly bo relied upon under certain restricted con-
ditions, They aro tho oldest systoms, going Yack
indefinitely, and, of cours, were develaped with-
out & knowledge of bacteriology and the selentific
facts which are brought to hear on tho wholo pro-
Ti=m now. Take somo of the sanitary phases now
involvod. Tnn this cass a long sower is necessary to
geb the disposal plant 3 miles from 'tho town
There will bo, necessarily, a continuation of this
sewer ahout 3% wmiles to the initial silo of pupula-
t-au, or to the various contres of the wholo schieme
as worked out, moking s sower 6 or 7 miles long
from any boundary, ~That, of conrss, means &
large amount of sopticization. It means that the
whole sewage will be: putrifying, and giving off

fensive odors, iring, for i thoss vente
Mensive in th 1 Ican
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which i aro off

point out:to the'C teo tho L
of tho sewngo at tho Yarraville pumps, situ-
atod ab abont the same distance; that 18 about
8 miles, run from the sources in Melbourne.
Not ouly does this method of disposal re-
quirc a vast area of land, but it depreciates the
valto of vast surrounding arcas, bocause. of the
stonch which is given off ab times, and which can-
not bo avoided altogethes in the surface.treal

of sowags, 1t is & bréeding place for disease-
carrying insects, paerticularly fies, which travel
for many miles. In this case it is. located in tho
diroction of tho pravailing winds, As o sanitary
1-ra;|>ositi]on ono of its glr'eat defocta in thulb it 1

with an prop 3 the two
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a_very largo plant whoro they can afford & rare
kind ‘of cxpert to manage, such, for instanco, an
they have at Borlin, I ams now giving tho Com-
mittes an iden of what slteruatives Wwo havo to
consider  ‘Fhero is tho question of tho contami-
nation of foods which is a moot point nvnon{;st
engineors and sentimontally. 'The manuria) valus
of the efuenb ia purely problematical. ‘Thero is
no data Lo indieate thut it lins sny value st all, iu.
deed, it is doubtful whetlier it has. There may be
ono or two individun) small cases, whero the sanitary
clement is out of considerntion, where the net re-
turns oxceed 10 percent of the annual outlay But
that §s getting on o tho ceonomical phaso of the
subject. I could give the Committeo rome opinious
from leading engincers in the last two or threo
years which bear out what T have said an to the
general proposition  As regards tho sanitary as-
pect of tho problem I might montion the ellect
trade wnstes might have on an irrigating pro-
position because we do not know what trades there
may be to consider. It is & unique problem in
sanitation  We nro going in advanco of
a knowledge of what we are to disposo
of Wo are dopendi upon _predict
which may, or may nob, bo verified Now Tet mo
deal with the economic phase of the question. That
i3 the sccond point to bo bronght out in connexion
with broad irrigation _ At Canberra there are, 1
balieve, 3,000 acres of land sud to be reserved
for this purposs. On tho basis of the Molbourne
capacity the area would bo about 1,250 acres for
a population of 126,000 The land, of course, will
cost the Commonwealth spproximately tho same
us the land in the Federal Capital itsslf, Another
foatura of this problem to bo considered is the ugh
pumping. I do not know what head wilt be re-
quired to reach the area of 3,000 acros, but it will
o considerable, If wo can use gravitation in
place of pumping it is to be considered as gn off-
et feature wﬁich we get 1 other systems, largoly
anyhow. The long electric transmission for pumping
will involve an olement of expense, Weo will losea
considerable proportion of the power and have an
interruption and obstruction in the territory by
another transmission fine, But the worst engmeor-
ing dificulty, ically speaking, will bo the
dead capital mvolved, If the cost of this schemo is
ostimated at £75,000, and it requires tho outlay
of mnother £75,000, which I do not asy it will, to
raach tho mtial town, there will be & capital of
£160,000 iavested prior to any necessity arising.
Tn the cosr. of twenty-three years, when the popu-
lation provided for i3 expected, this capital, at
3 per cent., would have doubled iteelf if left on
deposit with o savings bank. If it wero put
into earning sources available at the Cupxtnl‘ l":
would be better employed. I have
ono or two such sources to start with, and thero
aro o good many of them tobe considered. I
the money were put juto the cork industry, or in
goting eirect frontages ready for loasing, or in
jding hotels, or or oven a Par-
Jiament Iouse, thero would be an absolute saving
for the public, With the interest ow that sum
for otte year it would bo possible to install an in-
nocuous Tocal disposal system which would treat the
sewage ontirely out of sight, sound, or smell, and
discharge an efituont which is non-putrescible, and
that is our aim a8 & sanitary requirement, After
the second year we would still have all the eapital
ilablo for any puspots, and the population of

things are antipathetic in many ways. I am
spoaking now of broad irrigation, whore the
utilization of either sopticized or raw sewago
requires o high dogreo of skill to maintain
» 'balance betwoen the diverse requirements
of irvigation en tho. ono hand and sanitation
on the other, That may bo obtained only in

20,000, which is estimated to exist twenty years
hence, provided for, Hero is such a d]npnrlt that
it morits investigation, The jrrigation valuo of
the sewage is computed to bo sbout one-third to
ono-half of the valne of pure or clear water arti-
ficinlly uszd for irrigation, Tn this case, however,
the question is the utihzation of all tho waters
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flowing from the city, Under the Movrumbidpeo
Irrigntion scheme tho use of ‘all this efiluent is
nlre.ndr provided on an aren huving half the
ramfall, and more suitable soil whera the valuo
of the efluont ss clear water, not as sowsgo, is
thus four to six times as grest for irrigalion
as b would De to tho westward of the Fede.
ral Capital, without counting the differonce in
cost betweon gravity supply on the ons hand, and
pump _supply on tho ofher, In estimating tho
cost of this sawage broad irrigation system, I have
includod only the cost of the out.fsll sewer.
O the bnsis of Borlin, which is the most favor-
able examplo of broad irrigation, the prepara.
tion of the land itsell would cost ns inuch
again as tho out-fall sower: that is £1E,0_00
to £100,000. With tho system at Derlin,
where they have the o favorable soil pose
sible, more than half of their area is devoted o
the filtera wliich are necossary to go botween tho
application of the sowage on the land and ita ap-
plication in growing etops. T am omitting the cost
of the soptic tank trentment at the outfall of the
sower at Canberrz, but not the consideration of
the question,  The putting of the sewagoe into the
Molanglo River would pofluto its water.

612 To Mr, Sampson.~Certainly, the ofiluent
from o septic tank is sowage. I have done some
figuring hero. It is a little abstruss, and is based
on the cosb of tho Berlin plant. I estimate that
the cost of tho prepnration of tho Jand on that
basis would be twelve times the value which would
bo added to tho land by bringing the water thore.
I can substantiate the figures, but it is of no use
to give thom here, Turning to the systema aller-
native to broad irrigation 1 propose to confine
my romarks to somo which, in viow of the prace
tice thronghout the world, it is most necessary to
consider here 'The first consuderation involved 18 the
early separation of the solids which can bo pre-
cipitated if they are not carried over several miles,
In the presont state of science tho difficulty of dis-
posing_without obnoxious features 18 otherwisy ju-
supernble. Tho only way of avaiding sulphuretted
hydrogen odours is by nu carly soparation cf the pre-
cupihﬁlc solids frowtho dissolved and suspended vol-

makes tho inorganic elements iu the soil avails
able for plant growth. Ordinatily they are not
availeble directly by the plant.

A3, Ta Senator Keating~L did not say a litwle
whilo ago that tho ofluent from the ssplic treat
ment hizd sbout 40 to G0 per cent, of the value of
clesr water. I sald from 33 (o 50 per cent, as dn
lerigant, I can quoto liere, if the Committee
are willing to bear with e, sone sxperience by
Whitney, Conlter, and Aaronson, 1 have had the

rivilogo of wmeeting Mr. Aaronson and going
into this matter with him. I will quote from
a public statoment lie made at the timoe:—

Varking Qut the Xoll—, . . , (ur human presumpe
tlon and Vanity lead us to say, * Hero is & soll to pre.
pare which nafure has worked thousands and thousuda
of years, and in thirly or forty yenrs of agrieulture wo
have worn it ooty we arn so powerful in our methode
that we ean destroy In thirty years what jt took nature
thirty or ono bundred thousand years. fo produce”  We
may thie fﬂmw our vanity, but it is not true, Wo are
not’ capablo of deatroying to much pn extent the pro-
ductivity of the solt, " It 1n as much of & presumptipn
on our part us §f we were to asserl that in breathing the
slmoaphera for thousande ol Years e have spoiled it,
and it Is no longer good for hreathing purposes. We
can vitiate tho air n confined localitics for a shore
while, but ventilation will restors fo it al] the breathing
qualitics that it bad before, 1t seems to mo that the
wame is true In reference to (he soll, By Snmperly ire.
paring the soll, by having physical conditions as they
ahould be—and we must confess that scientifically we
do not yet know exactly what the proper physical con.
ditfons of the soll are—and by developing ratlonal me.
thads of handiing solls, we will bo able to restore the
fertility of the soll without the addition of medieines or
chietical fertliicers, we tnka {nlo convideration the
fact that the noil fs not nu It wan regarded even a very
fow years ags, au [nert subatyatum, but that it ia, on
the other hand, full of bacterin, of fungi, and that these
inferoscople fauns aud flusa sepresent o Siving world,
the Jife of which s very Intense; if wo consider this, anit

study what conditious are necesvary to stimulate the
Hife of thia flora and fauna, we will liave [n them power.
ful auxiliarfes helplig to maintain the festiity of our
#oils far botter than any chemieal agent or product can,

Lzperiments o Improv¢ Foll—From aur experiment
slation in Paleatine we salected one apot In the country
which Is venowned all the country over fae {ta aterflity,
Wo supposed that [f we -n«wnlw? In demonstmting that
hf purely ratfonal handling of the sofl, without any
cliemlen)” fertilizer or nny harn manure, just by Ime
provement of the physical conditlons of the safl ¢ If we

Toidal matters in the sewage itself. Thatmeansneces-
sarily on early trealmont, relatively loeal; I ehould
say, profcrably, treatment wearer than a mile
from the town, and the earlier the belter, becauso
raw sowage, when there is still oxygen dissolved w
the water, is practically odourless ; it 15 not offensive.
IIn.viuq separated the twe cloments, the precipi-
tate will finally produce a sludge very mucl less in
volumo, absolutely innocious as to odour, and not
disagrepablo in any way. The sludge can bo taken
caro of on a vory amall plot ready at hand, and
kopt out of sight all the time if so requirod, as
woll as without causing any objection en_the parb
of the neighbours, no matter how many thers ma;

bo. I havo scen sowage plants round which
houses had heen builé, and it was stated to me
that nobody had ever raised an objection, I could
seo no reason why there should be an objection
raised,  The sludge has the volue of humms.
The wholo question of the manurial valus of sludge
is ono on which no man can speak very posi-
tively in tho prosent state of bucteriology. B

many of the authoritics it is considered that chomi.
cal fertilizers, oven manures are, in the long run,
more a detriment than a lenefit, that the ele-
monts required to be added to the tand should
have a physieal influence on the fand rather
than a chemieal influence. Humus, opening np
tho soil ares {o be available to plent growth,
egpecially apening up the soil to innumerable life,
to the bact-tual activity whach goes on all the time,

with solls that were eultivated fonr theneand
or six thonannd years contimmlly withont the addition
of anv manure or any chemfeal feritilrors it wo suc.
ceeded Sn demonsteating the advisability of new rattonal
wethods of iandling the soll, this would be o demonstra.
tion riot anly for Taleatine, but for ather countrien whore
ogrientture hoa been peactised for a much lom thme, 1t
would tnke me {oo long to deacribe hore Tow wa id it,
We took very large cxperlment flelds—demonstraifon
plota. o did not satisfy ourselves fn Jdemonsirating
on three or four aqunye feat, but we took pareels of {em
or fiffeen acrey, which Is the averngo field of onr Pales.
tnlan farmors. By appliving vationn) methods of so.
called “dry farming” s well uown in the United
States, by plonghing better, by harrowing oftener, we
n producing an onr’ d fleldn al¢
and gne-half times as much whent na on the fielda of onr
noighbonra; fourteen times an much barfoy and twenty-
three and one-lall {imes ns much ontr.~ Ro you rée,
without golng te the expenw of intraducing medicine,
the effect of which may be very dangerous to the soil, in
using the same implements =% our nefghbanrs nsed, hy
expending on the snll the same offorts our mejghbours
expended, we ded fu improving 18 pro o
that extent.  This, it s2ems to me, dispotes of the fues.
tlon of worn-out and sferile soils,
Liming of soils is mot a. chemical fertiluing,
and the application of humus as well as limo is
really to bo considered as physical treatment of
tho s0il. Limo has a noutralizing effect. It does
not add anything to the sail. It just takes away
the geidity, that 3s, the poisons,

64-6. To Mr. Laird Smith.—Tho sowage docs
not add anything to the soil. I can quote Geo.
w Fuller fo the same effect, and other leading con-
eulting sauitary engineers, 1eancite an instasnce in
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i i Ve ation &7, To Seaator Lyneh.—That sum covers only
o "hm“ e h\arabl_o m"‘fl!tl s the cost of the wdrks Jeaving out the conuesions
of broad ircigation fn tho world,  Tho conciith which, I take it, would e simply the reticulation,
aro idesl, The values of tho crops taken off the “' h L o L Traction %M e tal fos
soyage farmn aro nob cicop . ;mn\ \(/n‘llu . Th?;,: r; [ n:'l.::l\{l\:!‘l‘::nln:oo, you can da so, it is not included
closely* equivalent to tho value of tho crops takel n the £19,000 catimate .
off farma about tho '0“1,"3") “im‘":f havo not 3"“ 53 T the I'quruum“—’l'h: Bl“ﬁh" dh:lrn.-t‘._l r(‘l'l'
Irrigati it i prodict enthng North G . is o distriet which uses the
("’II’I’III‘“O in Prance, and, ly beliove, Dunbor in h:& o|( s syatem lthlchu!csnn\uuhc:' of papus
Beslh, that in only n‘ fo‘\:' y;:nr: i.r;i‘%uuan fl\:’:l‘ll 1‘%,:)83,3,1!{“1\ 1,0}:;.1,,:‘,0‘,;;::: ‘:l,{; {o,:,n,,‘, _E‘o:)';“ ‘g

b replaced ontire tho trickling or intes. . Tho sow . .
:'nmm’tﬁl?e”ndlhom)l!ilr.guullou tonk, InBerdin  think that the lurgest plant handles the ponlngc

i the ot s from o population of 200,000. The sprinkhag
and Paris already thoe introduction of the other sy from 2 .]“{n ation of 200800 ot 1o canmezios
tews line boguw, for aubyebs of Loth cities nlro fter 1{'0 e, Peetio ‘tanks in_ Dirmmingham.
abandoning the sowago farm and resorting u{‘ tho e e ttom, T tako ity T that
othier mothods of loatment, Werlin and Farls It offers & method of disposing of tho sowage with-
ara Lhs mak nnlnblnh uum}:}es ;{ MKJ udgo ,‘::'(gl:. out incurring unnccesssry cxpon:’;lnnd ;Jtl na'l.lrin"g
tion to bo found in tke world.  Tho sludgo " ovory sanitary requirenient ho wholo treat-
o nltn F“dl;lx'e'd p:::;gdn hl?un‘:‘:l: hmll:hi!: |)]:|: ment ‘Imn Pcm} dpve'lnpedmir t‘l;:e:‘at fow years,
. v . ol 55
:‘i’::‘ll‘ l;k'o gorden soil. I have had the privilege of ﬁﬁ\gg;’ tarm Thoro s J place o Australis
g il 1, Ticrs kg B o et s ayon
tho sludgo which hea wage, o 10 Federn! i
It nme\lxl faintly like burnt rubber, ‘ctl\erguz i\t opportunity to install such a system on a lll‘l_lllll
is odourless. Tho preci : NI'::" v nn'); scale at practicatly uo cost, that is. ymvup'nrfdi :ur(‘ x||
posed of as garden soil of or """yf lmrgcfnc‘mn tho dead vapital which would bo I'II‘NIHN f
Sl T e o lemony o st o' So8 e e e
3 tﬂi:es '«'ﬂg ll::laxv:p:co ie tho open dramed ares, Al‘?:?n(;r" (lllero . g}ir:"hl‘::\s_iml :-llcd bt b, <o
|\nmoly. L0086 acre per l.OODdcf the pt;pulr.t ou, 'l‘:'x:; hiver all oletn Tt has o population of

asit can be run into underground t hies, a cer 150,000,
(l]lﬂs,ﬁlni‘nngu raay bo sent back to tho septic {nnks ““;30"{’,” Ve Loied Swith =1 do not want to

d put through the process again, The technical L n “toston, for installation at the Federal
;l\'::m: of this émm is tho Imhaff systen, Tn tius ::l-ng]ﬁ‘ll:l )fvv ggotions aro mado with tho view
digesting procees, two pases °"l’;l"r‘° S‘:i‘:\ﬁga. of indienting to the Committec that :.hz{;"n:t
carvon dioxido sud methane, Cil, ";‘ e It s povibilitios of doing this work on n(!"ll;c h cle pu
valuo, though 1 do not know just Porromatta  9asis than ean be dona with ene “ut: Jower. 1
o e T LI, T S
the gas from the sep 3 . : wpan laeal. conditions i i i
ful 51‘- and is ﬁbgc‘\;l“e:y J.l‘;"’g}'“x.’;,mgﬂé‘":fi"'cll'x’\;s gm(}, l"“d Wl"dlin}:ttm;:?iq ;;ngcl;; i:;e:-"e :;:::a::
into the gronnd is on © Eated by n compo t s
e o I e 20 of e, e o o e e ol
tirely, and is never removed later. invelve o does 0
‘:’ “y‘:“ tho sindge, ‘};‘; (""’c“l:c”n::";fgz Qtlub d‘?’ I:; of particular \pmhm\mlll'm;l’“ :‘!u;,yc ev:lred:i;\e\ ol),".k:;. ‘rl:
:‘,‘l“‘l‘i&:::dlti“:w‘;’);‘.““m"mw“h Canberen, heeause li‘l‘l“""r‘:ittl’:”v‘:l‘li:.‘ ¢ "ll"llm Emscher system has only
of the Inck of sof there, l:’-m'kf'hrly (\){{dl"r‘,"ﬁilenti heen in um‘-nvcn'ryenn It ean ho m!.rrlodnccertllm)le;g
That s the produft of tha digestion tank :p tho  cxpevimentally, if not othorwise k here nro
of finally. ~ None of beguu (}ni':eil:)'m:ncgl ot Y,\m,( l\»’lgh(lu (;r ;em;; “}t:;e:::l:zlnmi;u;\ !rln lered.

. fo ol . X N .

:lzi:-:‘::,l‘y?r "l‘lllncu Z‘(‘lm:x't iluc?( must lx‘c oxidized by ,,,:; ‘;,, ,:,,\v".rl,o,. quastion put o him by we ‘ha

onp or other of M.-vc‘ml sﬁ:e:zm n:lgh:el;:,e:‘:\":il:ﬁ sud, **In Am_lrnlulll ‘:?ﬂl:n;‘;-“ ,(,,: ﬁ‘;.',f;"(’,; 3:)‘,‘:')}',,‘“

b? iehli ory k i *alia o Wi

Yoi tl,“:;l? ex:ntl‘:r’n;'nic:“t‘l:‘ogu;'lder-fcd double contact  © I(:lp“;'nm‘rI’;_m/‘.'ml.mm, —')l' on vant fo Jo 8 i

Fiters it, gives off no odour which is appreciablo. Lyt aro necentuated by front which jn-

ml“r“l l‘sl‘t“ ol of the sewago ia below the level krilurnw with the acration of the cfluent. The

E{‘:),:;;:ound,‘nuver to hoseenor q»('!i'dcncled i(x‘ll rn); possiliilities nre_mucl more rfstr&cted (ilnémmtri;s

cay. 1t rondors it possible to oxidize the efuent o By Tiviied States, England, and Germany,

rn“yu non-p“"ﬁd”g :“‘Ff’“:’r:‘b'm({zw':l‘:::ns" ';f,l:b whera the lwo:nttl;er rpn:’dl':;umcnrdoi ;;:‘exx;c“ trl}x:;?'il:ll:

ind, The intermi My int 15 that the siz o digestion tank
;’x’l‘t:r xi:“:lll! other alterpative whiich l)f!rhaps‘l;nl Pyl: mueh veduced in Australin “The (iﬂwlcl:.\‘{ II':
to bo considered, o-pecn}}ly m if:lul!: “'ZEI’“; ‘c;"r: muelk im-rcns?d‘hy Im\'mrzin{; :;(:K:ﬂ n\;&:‘ nl\l::vr
aval 0. 9 an; "] .
mlblnf?iz:l“:?lfl;:“ﬂdf :}?f}:s::(!“l“@ “’i“; I';"‘hoﬁ‘l’.f"‘ ﬁ":;ertls’.";'l'n :"I;{:ivn:’-y u);m‘-‘rermnll at ”lﬁ higl]lcr (cu‘\;‘
nary i vi o fina) effinent - atun untrics they have

hm“l“;r,o:ep)[l'll;:z‘l’::;i;‘x’lmal:x‘g :I‘xlo “l'lmln thing dis- pc";‘".:i'u"m “I"n ";:lallls:\Zc(‘l“ periodof yvcry Tow

C‘QE:‘; ‘:’f c“lﬁ""" out of sight and mind, e bo 0, ty in the tanks Tho digesting operation
{v‘\rried out ab a cost of £19,000 for o pupulation ould o faster here, and wnder brtier control.

of £0,000. 69, Tn the Chairman.~Ny wish is to ml\'lf'\ulh‘t

" There s no name for uso of @ technieul expert, wiot myrel, ‘u\:::i‘lth"ln

56, Tn the ‘( h_mrmnn —b A l°t. of systens, I it would Lo a wise thing for the pmm:n lh i
the system, it i3 A& com mgy::;:;n but T have nstall a small zyztem 3 an cx!)crnncn“ o, o
avo Roen the :i‘"‘?lmgttu:ua[; i;l npn’rnﬁon at ons  nssumo tho row )m\sﬂ;ihly, t‘l’f ru;‘)l::’:; e Lo
s ol Ll ot ey e tow ften e, P il il o e th o

riace, tHOUg . . mier of Now Sou Va) T ho s
2’""""’"“ nb ona ph“i Thﬁt “: ‘\):,‘é\t“,l\i 'ﬁ;iﬁ; wices of the Stato sanitary engincers at tho disposal
of £ e’“ﬁ of the other achern of the Commonwenlth.

pesal at all.
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3. To Mr, Fenton— thin that, in Aus. Department is bothy oxlrava,

lis, we havo sanitary engiucv);- who could 1o- date, ) will proceed to
commond & systom aftor making thorough in- fiow my policy would fit, in §
vestigation ovor s porjod of 7rom four to aix . Lo"Mr, Sampion.—Thore is.no pouibiht{
months,  Thas Wouhl not delay the building of of doubt about the purlty of the efMueng which
the Capital; the reticulation eould rocoed, and  would flow into the river, and, of course, iy any
tho other matter could be managed indeposdently, aystem, purification hag to bo attended to,

70 aro plouty of things o on with which * gg "y Senator Lynch—The climato at gy
do not, hingo upon tho ont.fal] sower. It would borry f3 moro Propitious than is the climate n the
take two years to build that sower, Qur fnal gys.  cagg of auy of tho examples I havo quoted to the
tem would bo ready, and jn o ration, sooner than  Comuni a8 standards of effi Y
that, period. I am’nop, butting forward my own 70. To Mr, Laird Smith—I Nave had no
opinions, but facts which T have taken from meR  nisctical ex perience of the system in any city, I
Who have boen Inataliing tho systems, and who oo Inltllfed private systéme in uumber of
have 5o axo 1o grind, Answor.mg JOUr ques- ogo0g
ton, I do ot “know any sanitary” eugineors TL To Mr, Finlayeon,—] am aware that the
in d"“‘f" of largo sewrago warks in Aus ontia tank system iy in o cration at the mih’hrj
tralis who are soriously thinking of changing college at Duntroon, I do not know whether {5
their plants, or adopting tho syatoms T hiave boen

gant, and not up (o,

noy, the i Ifitisa Alingloﬁeptic tank 1& is oy;ott})ln \v,lljch
¢4 0% cannob roly, 10 very naturs o o thing
problem hero is very rueh sumpler than, and op.- {;wnlvox mixm[},: the mn!l{r with the efiluont,
Liroly distinet from, tho problem at c""l""‘:' I \hich has to be kept awny from Putrefaction, The
18 one 'i"“"B’ d"’."“gu“l’ 8 systom Z-"Y "‘:;? “'".'t: ossonco of the system I suggest iy first, to segro.
to ‘lI;M :”5,“ g' Sk A !E“W .y!:fm\:rhich ‘i? the 88f0 tho mabter which, you. are going (o treat by
ﬂ“°t her thin, | N °u eZo:l{l'it‘ ’;““ they ae, PHtrefaction from the matter which you aro going
gl:s 'zf&';ﬁménmnﬂ?&"::r lecmlomyl o;nd of I)qubli; Lo ';ra:!ti:) cf “ﬁ:uﬁ&?;m’}[;{':t},:: :ocff::,‘i?:cd;,b {,iﬁ:
henllﬁ:, the system of Jocal treatment, is the hetter n]‘:,'d,' oex:fng ch:mber, and iu,nrr ngwr;,. euch a
one  The sanitary efliciency is higher and {he way p_ﬁnt tho sedimonts to bo digested aro con.
ccnnamicx[ aspect s iucompnr'nbly moro satisfac. dllc(efl between bafllog plates thr'nugh slots into
tory Ig 'i" ""f“"“" to ’l“""fc&‘“m'“‘"’"t ;’E"' tho digestion chamber, and thero iy g contact of
::I"L' p when the plant g oca l‘:" a B i 4 fowing matter above with tho digesting matter
neco, whether there jg o soptic tank or otherwise, beneath, ~Tho details of that depend entirely
Feati By w t dig. PR the size of the Plant. Sometimey it is. donp
64 To Seuator A eating—~By i g;fﬂ lone With 010 szetem on ak Arrangement of slots along
i‘:“‘::.’" Jl’:’;’:;:o“;i':’:“’;C‘;;‘r;irg"alg"ph:""’ ‘::‘, rcci‘angulnr tanks, sonetimes by cones in annulay
dope;’nd upon “Z,“ Hﬂ;lﬁ‘ﬂ: ‘]‘""Iu";l"m“""“ ‘;.fé::' tm;;. To: Mr, Sampsny,—1 confend that, for a
fred vl R S W e ot s
tho city boundnry as "4 great, digtance from B?pﬂrlllto systems of treatment \\Sauld bo more effec.
the putrofying stand-point, © Ag lregnrds the dis- :«;Yx‘:—c"e.;n:fﬂep;{;fo&d t‘;{&‘}f’;%g’:ﬂ:ﬁ:ht?nm{
tanco in which putrefaction would et up, per. s :
haps o dx'stauoelof 3 or 4 miles is aboys tho b0 borno i miid o) the time,
dividing Iino, T takes, T think, about twonty. —_—
four hours o geb the Melhourne &owago clear

through the sower, (Taken at Sydney.)
" 63, To Jir, Laitd Swith,~The distanco will . THURSDAY, 4t FEBRUARY, 1915,
depend lurfely on the flow in the sewer. di

We do
not know the DProportion of wator we will bavo ay Present
a contributor to the system,
86, To the Chairs I Jicing 1 " Mr, Rieey, Chairman ;

» fo | e jatr, "dll.-—. whs pncmg olore 3 3 .
tho Committes the alternativag betwoan hiring an gf::{:: .Eeggﬂlg, ﬁ: g;’e'h:,y' on
export ta go into thig mattor, and the otlier means Benator Slz * Mr. SnnF)s?;;
wluqh might be used, and T instanced ensual Mr. Feutonry' Mr. Lain!l Sn;x'th
opinions, " Gratuitons aid, not casual, i5 g thing * y : :
which T gid not mention, It, of

Whiel, I LI fourse, is very Waltor Burley Griffin, Federal Capital Director

insidious, involving abligatichs, The gratuitous P sign and Construction reeolled and

assistanco of experienced men is pot policy which further oxamined, ’

the Commomyealt) should allow to bo introduced, 5

I am only recommending to the Committee what 73. To ”‘{ Chairman.—p

iy the ordinary practice, almost everywhere, in statoment I wigh WGX.P“SSI.

Europo and America, tnittes have no gycly impression: left from
dence of Yesterday as appears in thiy morning's

67. To Mr, Laird Smith~T hayp not gub. Hnowspapers as to m Ppositi

mitted a Teport on A schemo to any Minister; T m

have not heen askeq to do s, My only recom- Yesterday, ang from my wholé aftity

mendation is 4 policy of engincering inyest, ation  reitorato that it was 1

ou a thorough basis, I am ouly addue,

that there aro possibilities whick

of a fuil im}mry.

then, I
x precisely to insure s Proper
ing ovidence solution of the sewerage problem among others
1 would come out ()t I was engeged by the Commonwegith,, It
havo a great, nany otlher would be ag absurd o assume otherwise. g that
1at of dovising 5 mnitary system for an erchitect js not responsible for the propar
the Federa] Capital. It would be cheaper and engineering of his building, Tho moro fact

tter to appoint a sanitary engineer 4o make & of the risk that the Commonwoalth, « may
therough Investigation, Y have: formed the ides  bo Jed to spend Winecossarily sumg Tunning info
that the scheme Proposed by the officgrs of the thouswdsg of pounds in this particular work is

: L
Point out on & plan* -

\raltet T, irifin,
23 P A

. . fon undar control, closo at haud, 1s n
ovidence of th necKemty for I.lml;?p;:ru‘::i !:l:ri'll?h?o avoid nbsolulul'y tnny &‘l::a:;f:w“;!::::
nding of tho situation, ) Flhero aro volumes written ol
‘tll‘:: ‘:vidoxio of Coloniel Owon, which you, nh;. :e\:‘f Ill:nvoto-elecl evidence which will meet tho
placed at my disposal. Lx;'olm]? :ln ?D tll'nlr‘ou&;“: questions occupying the mind u{. the C;:l;x;n,xllll”lc&;
eal wi vay of proceeding is
the notes I havo made bofore inclined to nd the quickedt way of | A4
i i . I would not bo inclin ints which have been ramed agast
3}:3:;‘%";: ‘:l"?z?'l’” in any circunlstl‘llu‘;:;“::;"““ ;;‘rclf:n‘liv”ﬁl:l’:n:lr;li:;nl scheme, '[;lml. u":x. ah?rlb-::llll('l»
my testi y . i this matter 4|
:l' ::-%:;:gt m;: i:l : noninﬁ:m::n gf the dccing{l' :Xoe(.! '}331 u.ln“ :’t“ l\:rln: ‘:._-5:5;‘(:2; folr me too mako rtny
18 ! impels mo to nddress the b hils ovidence Colonel Owen statos
tint hio has mado which impo idenco of Colanel  points clear  In l“:] Vo i he ter.
N $ troduced at the te:
{fommitteo ou theso points. Thoevi hich I that any systom canld bo in ot tho ter
i tatomonts which t were oxtended as far on p
Owe]x:l cﬁgf";ﬁio"a?fi':-m; oi’;\ ‘nny other cl“i“m‘; ;Z:fl'e'fx' h}\e{ :I::; :fnflo time, he indticn(e:] b{ inf‘:-'lr(i
woul KQ 3 + forri o " n vould exist, and 3 wou
' the TiNg onco that putrefaction woul 1 14 inhibst
1069, C8p s m co 1 — nhibs
z';;l(:"', I ko tl " 'er‘iolﬁ:l:y now ;eciux th'nttll?ey exist in tlxe(;’ m{"flk ll;)i:lhdrz\\x:u\‘\rl:rcnl:&:‘:l“ d (:'oloucl
hound to take them s is quite cvi- rimary i hisposal of sladye,
justify | work. 1t s quite Owau gose on to question the disy
aro used to justify ““‘53 that, not only have Owon goer on 1 it my recommendation for an in
deut to mo from tho evi :x"i‘o but no inv fon - whidh 1:‘ but his r{forences to sludgo concorn
tho handbooks not been l;& L T pointed out \'eshgu_xm‘h different kind of sludge involved in
kas been made of tho systems ¥ iven hero AN entirely ¢ stem, which is a totally
: Thero is no evidence giv the pure sedimentation system, being from,
cight months ago. ith that svstam or with how fiflerent system, such organic sludgo being fro
of anv familiority with that avst» heen pub.  (illerent system, tity, and of an altogether
i that it has heen p eix Lo oight times in quantity, the
it works, notwithstanding d on the shelves P lity from sludge reduced to
H 1y to be found on ; different. quality f water to
Jished in volumes ‘de i [ denl in the f tituents, The amounts of water
M o 10 i tice n goodl g mineral constituen 1 tions to
i nublic ibrarics. o s to what the officers be discharged, T suppose, is one of the questions 1
ovidenco of Colonel 0,“'“" b ted, and, Ly in connexion with Mr Iill's evi-
ving supported, bs taken up in f his figures
havo quoted mo as having ces  followed T would point out that his fig ¢
tain  consequens dence. 1 A found in
inforance, that cer cer jtself there hos Il fraction of the quantitics for nd
the sower jtscl : are n small | 3 Tho conditions
therofrom.  As regards tho » ince last night, | experience in America 1o
5 portunity, since actual exy imate of Can-
. o Sl T i € v bers e e sty of mato of Co
0! . of the evi g erra indica 8 3 casonably.
the plans, I have o rouin Dans, shich 1 should T or water 3 1t oo obtained Jossonably.
find that thoro are cor Cinisn of tho chief i Cofonel Owen told the Committeo that the ep
as to the actual mecl i | whether heir cstimates a8 {0 tho capacity on
!Izci'ammt say from the printad c:‘lﬂ‘oll? Shether nt T;% ';:“’;"0 gellons of sowago per diom por
R s oS L o S ool Aneriay pacic i
not a now idea; it is hat the outlet is. from 80 gallons upwards; oven to s
‘““h“(‘l'?”' wlugt’p;:’:! );;«;‘r):;cwthe Comlmitte; f{,‘; gallong under a se, “.“e‘: s(’;wt'l?o éa,‘,}‘,ﬁﬁ?i‘; t:l}?o
According ! lischarged 1 Colanel Owen explain to th iy 0.
sowage 15 evidontly ?l?:::mtg bsngr‘n:!ity ‘g a pit, h:it;hb of pumping. In this ‘mdm“u"'ul;; n;f]al;:_'o
gravity; it is tg ]‘38\";"““ will be puimped on to the dicated, excopt in one sentence, on page 6,
and thenco, I believe, it to show what is to  py yyeg’s . than, sy,
land, but thers is "‘;[“"‘-1‘!?"3 o question in m Dart of tho furm will o  little higher than, sy,
. he
done with the staff, would work  capn gt ained
privigs Vo ot e smaCaoh varisbns amomnb  which {udicates 416 hoad nnywny. 1ue axplained
at all, in view ol 1d Lo diccharged iuto tho g7y suppcst Lo tho in connexion with the
of sewage which woul city, mnd beenuso  pooe 1 mo. Toovor (lawlll, in < e
pit in tho carly 1:::‘15:::;51 tilx‘lobltmg 'lon:,'y conktl““' florm waters, Culnue:l(:\\e‘n“&“):d' by the sewer for
soptic nction woul e a septio tank ex- A differont routo villl be follawe
n\l’; lino of pipe, I:[t;ls‘,;o:}ngV“'“l miles. This is deainage purposes, . ety to havo &
e e e vontaction, bk thot 1" intatn that t il ‘f°a':.',§'1’iccfffé1xm to havo s
referred to her faction ; whether it takes different route, and that du s
i word for putrefaction; it, it is L3NS Ko that jt is not. merely a que:
b nndihe:s soptie tank, or in advanco of ll;idonce irely °h‘~“-‘w|l| lksl?x|o of § miles, but, of n intor-
Place in a sop Tn paragraph 2 of his evi tien of this trunk lin Vo sity, whioh o
the samo process, In pi cepling sewer extending tirough tails anollier ex-
Colonel Owen my!._ndupt it ts impossible t0 8% gooed in his acl\cm;.c'o'{l‘l““‘l ‘gw;’"'“.““._
Whatever system wo day ‘ont of the 343 diture, On pago 7 Colona :
that tho N A e R A el for ptxln; Abstantial Hition wosld mean s iesforeaca
dus ol "535“ it sewago treatment ""'k:.,;:,"& smell  with the biologlcal "‘““."' he head
iihed withi. the oty noundarics, and If the biologieal action takes ]vlucﬁ‘t “j "éolzznol
e o vont, h ,
even only ono day ' e frtement, and, in WY instead of at tho foct it is o o sl ot s
That Js 'b“' lw?}::lgiﬁ:d by the facte. I {:oin:&l vani Z‘ﬂkmcﬁﬁﬁnrrﬁ:&" If need to go into that
opinion, it is nof ms which obvial bug 0 nof 3 y il, and expresses
i s, D ety ML S BEE o T S s
nger,. i tion. inion ion tha
Ay Sl ot s e sinton, ST ety s sl f e o By
say that it requi in o necossity of 11,00 Loard of. IMis 13
bt o roquires ordthary i wehich wo s avora s ot incined to ik tha tho characler of
ey as, i comhont o ol ko ordine 45, ot be el o 1 fhoush 11 13
in‘any case, that ovory soptic tank, ordin- ity "ot into any of Mo adjacont u ot drafa wery
hased on svidonce tha sity, is an uncortain quan- o elnsoy, mod would not irrigation
ily considered a necessity, caso whero it fuyling, o, o foo, cnss elfuent used for | il s
;}i?vyi“ “m!l ctimf mIcetll',oﬂ?: bck:::{a:iona at ce:eam f,’:.‘.'ﬁ nrnpo‘;n::.mg'fh" l"’!';f,fg,d‘“:,‘n',“ﬁfi'p?&fccf r:‘l’tll s
t-failed to me eration ther an advantage, freely, may
et o rure'rlrmgl:oo:elnrs%;;a,l,?,;?.l; s thab  soil that waulld dicahargo e olfaant oo Tn
and not tv a amall scal .
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be merely & matter of sentiment, but I ahould preler to
weo tho eituont ovaporate. 1 have scen tho eMucst from
o ¥owuge farm, aud have Lesnd It doseribod us taates
Sees ond clearer than ordivary wates, but I lave not
tasted It.

I was born and brought up in Chicago, but I
nover heard of n sowago farm there, As regards
(ho disposing of tlie offluont, whero wo do {t close
at land in a concentrated way wo select our
material to meet the exsct requiroments of the
disposal, Wo do that to get the maximum amount
of aeration in the aerobio beds which, of course,
eliminates from considoration, not only clay, but,
in ordinary circumstances, all finely divided mat-
tor, Anyihing fino leaves the putresciblo matters
to fester ‘on the surface, breed fiies, and creale a
stench.  On page 7 of his evideuco Colonel Owen
saysi—

Any possible gain In the way of administration from
the sdoptlon of fie Bmsatier wystent would Lo discounted
by the cost of the works,

1 beliove that X answored that yostorday,

Tha sewsge sludge, Mr. Grifiin thought, would be of
marketablo value,

74, To Mr. Laird Smith—1 did msake that
auggestion to Colonel Owen. Sowage oludge ling
s marketablo value, but it isa very insignifcant
smount, In the Emscher systom it amounts to
aboub .75 of & cubic foot of sludge per caprta
per annum.  That would amount to, perhaps, 280
{ards in & city with a population of 10,000 persauts ;

tcould be used for filling. In other places it is
used for filling, and given away. It is absolutel

Owen repasts liis statement aboul the cot. AN
T have said, the difference is in the very largo vye
verse ratto. At the big treatment works in Drad-
ford I believe wool-scouring line made a great.
deal of trouble, and that is a caso of trado wasts,
Que of the Euglish schemnes lisa adepiod: the two.
storfed tank system of aludge preéipitativn and
sopticization. ‘I should think that, before coming
to a fiual decision, Colonel Owen colild hisve estl.
mated the cost of installing. tho Emscher systom
fram the samo data as X have referyed fo, i
rofers n%l(n to tho next action as heiug of an
nerobic character. T hiavo tried to indicato tg the
Committeo that that is cutirly different from
tho system which L have been explaining, in that
it is tiot & matter of xequence, snd of the anaerobie
trostment preceding the nerobic treatment, It is
only a question of selection, Parl of the sowage.
i8 to be treated bically, and part bically
Tho difficulty with the soptic tank is that it does
not do that, T am referring to tho ordinary sep.
tie tank which lias been in use for nearly tiwenty
years, On page 8 Colonel Owen says:—

‘The cfMuont Is paesod over hade where {t (s treated
serobically and rendered fnnocuous, Such treattment
woulil be Involved under the scheme proposed Ly Mr,
COrifin, and would take place within the city.

As 1 have pointed out, the efiuent ncod not pase
over beds; it might pase underneath, being entirely
out of sight, mind, and knowledgo of the popu-
lace, I indicated that by tho ono I would recom-
mend as the best, nnd‘n olutely beyond question

odourless and innocuous, It can bo handled with
tho fingers witliout causing any offonce, I have
handled it myself, The Dublin systom, roferred
to blv Colonel Owen, is not tho Emscher system.
Evidently, from the quantity of al duced,

—~that is, und I did suggest
yesterday that the efluont would be passed jute
the storm sewers, the ornamental lake, or tho
Ma'ouglo River. It may bo discharged into one
ot the other after it has passed through the acrohic

3, ui ¥
it must bo n chomical precipitation syg:tem, which
praduces about twelve to twenty times the quan-
tity of sludgs that the Emacher syetem evolves, and
the sludgo there is nob fully putrefied. Tt is in the
putrefaction stage instead of having entively
passed that plage, Of courso, it is offensivo, and
that is why it ins to be incinerated, or trested by
roking, Tho Emscher sludgo is not handled until
it is dry, and then it is Landied with a shovel,
just lika earth. In all essential respecta it is oarth.

t con bo ghovelled into waggons with no more
offence than in handling garden soil, Tt is dried
untder several processes which T cxplained yester.
dey, Thoair-drying is the quickeat way, and takes
the smallest apace, [t it drained, It'is not arti-
ficially dried; it is dried by oxposurc to tho sun
or under cover. No offonsive adour ia given off
when it is wet, ar whou it is being dried, or after
it lias Leen dried, That is in conteadistinction to
the sludge at Birminghani, I have scan the sludge
ab each placo, and compared them, Ther Colonel
Owen says, on page 7:—

The tank used In connexfon witl the Emscher system
i3 about 20 feet high, and the sediment {s dropped to
the bottom of the tank whore it is trested septically.
The fank is sometimes 1B fect deop, and somethnes
30 feet, but it is entirely underground ; it may be
put under cover and kept out of sight, except for
wan loles to gain access to the tank, ag with any
nther systom or tank.  The system jnstalled m
Chatham, New Jersey, has six man-helos, T in-
tended to hring with mo to-day a sectional dia-
gram, bk T had not timo to complete it. The
tewagd is to he treated entirely out of sight. Tn
other words, the specifications require that the
sowage should be entirely disposed of without
over becaming_evident to the eye, or in any
otlier way.  1It'is all put underground, and,
if ‘deited; cau o buried.  Qn yage 8 Colonel

, which Colonel Owen recognires is ne-
cossary. 1o limits the possibilities Lere:—

The sludge is made Into eakes and sold if possible as
mauure, while the Nquid bas 1o bo treated nerobleafly,
because wery often it Ja putrescent,

Thero is no such process involved. I liave nover
heen kn enthusisst on the subject of eoptio tanks
and smoll, I do not know that ha implies that,
but to avoid the smell of o soptic tank ono ree
nires to have a knowledge of what causes smell,
am pointing out that there has been a greav
step furthor in advanco since the installation of
septic tanks in use here,

75, To Senator Keating.~There nro non-topliz
systoms of tyeating sowage which are successful,
but I do not consider them nearly as satisfactory
as thoso which involve the septic process, I do not
kuow nuythin of the Noilson system, which I am
told js installed at the Gludesville asylum, and
other institntions in Naw South Wales, " The ques.
tion is whother that system can be expauded in-
offensively. I know of no means whereby sewsgoe
may be transpased fnto an innocuous efffucsit with-
out offensive odour, except the systom I havo men-
tioned, that is one involving preliminary treat.
ment, As Colone! Owen states, tho number of
septic-tank systoms is legion, hut the difficulty is
that they are all bused on the same principle of
sopticization of the whole sewage. Tho system
have in my mind was started by Dr. Travis,
at ITampton, and finally worked out by Dr, Kurf
Imhofl, in the Emscher district in North Germany.
On page 10 of his avidence. Calonel Owan makes
this statement:—~

Whether wo adopt n septic-tank syatem or sodimen.
tation I think it is advisable that the work should ha
established outside ho city, Where the eeptic system
is oadopted danger attends the enfering of storm witex
into the tak, . . .
Joad

[}

That danger could ba ohvisted by this system
which, in"its home, takes carg of a1 the storm
water, excepl estraordinary flows, which are cut
ol automatically by weiri, On the samo page
Gﬁlono: Owen niaked ancthor statement sbout tho
effuent s~

‘There wro bacllll in tho efuont, but it is supposed to
be nonsputrescenti-

Ho caunnt liave meant that, hecause it comes out
of the putrefaction atege with all the axygen gone.
Then he mukes ancther ststoment which 1 muat
AHAWET ;~me

An Emschor or any ollier kind of ssdimentation tank

cutlil bo uwed at the eud of the sewer which ws pro
pase 80 construct,

An Emscher syston would not function with a
septic Lreatmeut, It is dependent upon the sepa.
ration of the raw sewago at a stage when it can be
separated, that b, when the solida have not mized
with the liquids. With the aid of tlie disgram
oit the wall 1 will explain the whole, process of
the disposal of mwago on the basis of s oarly
separation,

70. To Mr. Finlayson.—It is len yesrs, or
wore, since the ¢ty of Binningham substituted a
soptic-tank systom for the crnﬁa treatmont of its
sewage. 1t has now the lurgest septic-tank systom
in thp world, and tho largest filter aven, I have
& \'el;{ complets history of the whole business from
the designer of the aystam, Mr. Watson, Pre-
viously, Birmingkam had a sewago farm which
comprised a very large ncroage, and which lias
been entirely abandoned. Whether the sownge
was (reated by tanks before it was delivered on
to tha soil T do ot kuow, The tanks aro now
located adjacent Lo tho city, and the effiuent is
tonducted about 10 miles to the filtration aroas.
The single-chamber septic-tank system and plam
sedimentation tanks nre in use there. Approxi-
mately  that i the complementary symem
suggested in_ connexion wi!l: the scheme lor
Canborrn, L do not favour the singla-chamber
aystem. T believe that the process at Berlin is to
discharge tho sewage straight on to tho beds, I
do not favour that method for sanitary reasons.
Tho solid faxces in the water aro loft on the sur-
{nce; whether septicized or non-sopticized they are
Ieft on tho ground to fester, or if they aro not
Yeft on the ground they have to be removed by
mechanical process which involves a nuisanes,
** Nnturally “septicized ”’ and Jly putre.
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sanitary and oconomio groun The discharge
from the septic-tank in offensi riodi-
cally and uncertainly. If the discharge were al-
fowed to filler through a fair acreago of suitablo
soil the offensivencss would not bo eliminated, bs-
causs tho dischargo from tho single-tank septic
systam contains solids periodically winch would bo
precipitated on top of the ground, snd thero com-
plote their putrefactl { courso, offensively.
Anotlier feature i» that gases aro given off, In
tho flowing of the whele sowago through tho sope
tie process gases come off which often aro offon-
sive, and cannot Lo traced. Periodically thors s
u whiff which may bo smelt st a comsiderablo dis
tanco, with no evidence of any dischsrge of ealide
hiaving taken place. The eingle.chamber soptic
tank, in my optuion, docs nob complete the pro-
cnsa of digestion or septicization, except in v
small installations where tho amount involved
stight. Thero, of course, the ovidences of failure
would not bo subiicient to creste o nuisance, It js
a matter of scale. 1n tho prosent justance I do
not attach any weight to the popular prejudico
ngainst thoe iudtallntion of troatment works within
the city, because the &ropulutinn in nat there ow,
snd peoplo will go there freo to take up their
location accordingly. In Europo there have been
cases whiero a projudice sgainst the location of the
disposal l)lmlem waa ghawtt, but after yoars of ox-
penience the prejudico was entirely overcome, and
people establishéd their homes within tho fimts
of the supposed nuisance,  The limits of tho
nuisancs are varied, With a singlo-tank seplic
systemn a puisance which might keep Yeaple sway,
might have to be a quarter of & mile of in the
bes, couditions,  With the Emsher treatment
thers would be mo such limitation, I con-
tend, In my evid yesterday indicated
& system which could bo located an eighth
of a milo distant, that is a system of trick-
ling fltecs.  The odour that iv given off from
tho trickle-bed filter, with fresh sowage, is not a
puteefying odour, 1t is moro Jiko the odour of
raw tirnips. It is not a disguating odour, but jt
is an odour which is associated with the process.
Under the worst conditions the odour would ex-
tend sbout an eighth of a mile. I did not intend
{o convey the impressfon yeaterday that my main
bjection to the system proposed by tho depart-

fled” ave wynonymous terms. I do not {(now of
any distinction such as 15 au%guwd. It is o com-
licated netion of anacrobie beterin in caclt case.
The physical facts the evidences to ur senses, are
the sgine to all intents and purposes, nnless
thero is sufficient axygen in the water to nentralizo
putrefaction,  Tho trouble with the admission
of sorm water is tho irrcgularity. I the flow
could bo continuous the matter cou]d be caxily
monaged, Tho very word * storm ' indicates that
the water is in varying quoutity, snd the pro-
cesses applied Lo jb necessarily eannot Le uniform,
The voliumo of water fliowing into the eewer aflects
the treatment of the snwage. It must he romem-
Yored that there are two antipathotic conditions.
‘The moro water you admit into the sower the less
wepticization of the sawage beforo treatment, On
‘the other hand, the wore water you admit the
moro oxpensive tho {reatmont becomes, because
of the raquired jncreased capacity of the tanks
and the areas for distribution of the wafer. I
d quole a German antborily to the efect that
Berlin would soon abandoy jfs presont system of
sewage treatment, gid Lho keason given for the

mental officers was based on the ground of
oxpenss. I took excoption to the proposal an
two grounds. I had my notes arranged uador the
headings of sanitary cfliciency snd economy.

nstimated the cost of the departmental proposal
when fully installed at £150,000, plus thoe cost of
preparing the land for broad irrigation, I did
not say that that disposal system is necessary, but
that ia what is advacated in the testimony given
bofore the Committeo, and what I was given to
understand by Colone} Owen at the beginning. I
do not think that the proposed Jogation of the out-
Iall sower is suitable. I havo not given a detailed
investigation. The country at that polnt is very
rough, and rough country s expensive country to
distribute water on. It involves more difficulties,
Again, tho soil is too heavy, T am speaking mow
without having made more than a casual investi.
gation of tho proposal. I do not think that it
is necessarily involved at this time. I think that
o distance of 3 miles from the boyudary 18 tao
far, both on the ground of sanitaty efiarney end
on the gronnt of expenso. Distant treatmeat
would preclude an Mmnoctous disposition of the

. an
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sowage.  On carlain oceaslons §t would give evi- under my eyes. I asked what it was, and s told

Jenes of ite extstence, und that evidence would
estend varioblo distancos according to the treat-
meht, but the minimum distanco would bo o
quarter of a mile, because, ab that distance, you
could ‘not use ths scparating system safely.” I
have not loeated any suitable sitd which might bo
used within a reasonable distanco of the city under
the ordinary nystent of sewer and septic-fank treat.
mont, beeatiss T did not congider that it was a de-
sirablo alternative. 16 would not geb first con-
sideration. It would require & radius of n quorter
of umile, My considerstion of this inatter has by
1o means been mninly limited by my approval of
the system I suggest. I have considered all the
othar Jending syetems, and th.s one withcut ques-
. tion sneets objections which none of the cthers
does,

77. To Mr. Sumpion—1 do think mo:t de-
cidodly that, properly bpe:kmg, all tho works at
the Tederal Capital come under my purview as
Director of Decign and Coustruction. 1 am un
able, at the present time, to quote the terms of
my agreement with the Department of Home
Affaivs. I had the sgreement here yesterday

« when 1 referred to ita terms, but 1 did not bring
it with mo this merning. The terins of the agyee-
mont, however, may be seen in schedule 106 jssued
by the Department. 'Tho ngreement sets. forth
that 1 shall prepare plans aud spzeifentions tor
the werks, and it includes sorvices and equiy
In tmy opinion, it means, not only that all works
to be constructed there by the Governmont have
to Lo designed by me, but also that all the works
lave to bo designed under my instructions, and
carried out under my supervision,  That is the
position I accupy in the Dapartment by my con-
tract,

78, To the (hairman.—The contract hus not
hoen carried oul as regards tho details that T re-
qure, The staff that I need, and the fuil in-
formation that I require to mako my position
effective have been withheld from me.

79, To Mr, Sumpson—So far no plans of the
proposed works hiave been submitted to me from
the Department, cxcept in relation to the sewer
1 asked particular questions about tho water s{_s-
tent, becauso the officers of the Department did
not givo mo the full information. I asked them
to mako a synopsis, and Colonel Owen sent me
that. I asked further questions which ho answersd,
The water systom was p work involved before 1
took office. T felt that the rosponsibility for that
work did not devolve upon me. I did not want to
assumo the position of a eritic of the Departinent
in so far s my own responsibility was not abso-
lutely involved I havo represonted my position
to the Dopartment, and claimed that the whale
of the works tust be brought under my super-
visicnt and carrird ont nnder my instructions, bub
there has beon no answer At tho prosent time
T accupy en anomalous position The Minister has
requestrd mo mot to preceed, pending the sub-
tnission to him of eertain details of the plan for

his d on. He has d my opera-
tions to the proparation of a plan of tho strects
fi bmission to him for i igation of details

or
T presumo,  That mcans the cuspension of my
~sthority as Director of Design and Coustruction.
Regarding the go, ded that
alternative schemes should be considered before
the scheme proposed by the Department was

mo. I made & further claim. I asked to bo eup.
plied with all information concerning tho plans
and specifications and tho commitments. That
information has pot heen supplied to me. AR
my datfons have been d by the
departmental officers, and evidently action “with-
held in accordancs with their criticism. The pesition
Tam put in now in that the Government does not
consider that my general plan of the city has been
accopted, and that I am a departmental officer
subject to criticism and overruling hy other
officors of the Dopartment. That is not the posi-
tion which is defined in my contract, and for which
T gave up my business in America to come hero. T do
not know that thero is in operation in Australia o
sewngo disposa) scheme similar to the one which T
propose. I tako it that any man with professional
skill justifyivg my vecommendation of his np-
pointment could consider this nitter go theroughly
that he would be ablo to weigh all the facts. il
could cons'der the matter in more than a theoreti
cal way; ho could consult with others. I pra-
sume, for eno thing. that he must ba in consultn-
tion with other leading eanitary engineers in the
world.  Ilo coul}l abtain their evidence discetly.
T think it is advisable to get the dntion
of leading sanitary engineers, although they huve
had no practical experienco in the operation nnd
use of the schome. ~They have had practical ex-
perienco of tho difficulties (o e contended with,
and possess scientific knowledge of the p
iwolved in the whole watter.” Tt meaus a vast
deal more than book knowledge cnly to enablo
leading  sanitary ongincers to pass o recom-
mendation on a scheme such as tho one T sug.
gost.  These men have not only lad experience
hero, but they have been all over tho world. They
have seen installations claewhore, and lave been
in contnet with the engincers who econstructed
thom. They are in direct touch with tho wholo
field of knowledge. Theso systems of cowering are
introduced from one country to another, usually
by men wlho have made their investigations ns
from tho countries into which they aro intreduced
rather than by men who have made the investi-
gations ns from the countries where they are Frnc-
tised. You see, sir, there aro two phases of the
question,  Thero is tho local phaso on the ons
side and the gencral experience of the wholn
world on the other. They have hoth to be brought
into the consideration of the subjeet. I think that
a man here is in just a3 good a position to in-
yestigate this matter thoroughly na is a man who
is abroad. I will cite tho particular work I am
intercsted in now. Theso processes havo heen de-
voloped principally in threo couniries, namely.
England,” Gormany, and the United States of
Amorica, They hnvo been introduced across thoso
countries gmerally by engineers of the countries
into which thoy are itroduced. T recommended
that a_ thoraugh investigntion of the subject
should be made as a safe precaution to insure a
proper authoritative stand on the part of the
Gov and an authoritativo di ion
to the public and the whole professional world
that the subject hed been thoroughly comsidered.
I should make a definite recommondation of n
systom for the Federal Capital if this other method
is ot adopted by tho Commonwealth. I am ob-
ligated by my contract with the Government to
do this wgrk‘, T do make tentatively n definito

finally adopted, becauso the responsibility for
the charncter of the works executed rested
upon me. gained a knowledge of the
character of the departmental proposal from
+ gsoing the. plan of Colonel Owen. When T went
Lo see him about getting information the plan was

of the syslem I have advocated,
neading  substantiation of furiher detailed facts
for which the data and the staff have not been sup-
lied to mo. T believe that the information could
he obtained in Australia without going abread for
it. If tho men here thought that they could not

undertako the task, then we would have to go
ubroad, Not only at Adelside, but at Pars,
Borlin, and Pasadena vogotables are grown with
tho ofluont from the sownge, That is dono ab
fourtoon places fn tho Unitad States of America,
and at a numhor of other places—a lessening num-
liar every year. In some cases exception 1 taken
to the practive, and sentiment is at tho bottom
of the objection, whilo in other cases the objee-
tion is prompled by modern views on the trans.
mission of diseass. Tho variable quantity of
efliuent from every ono of theso systema is so far
in excess of the facilities for distributing it, and
the necesiity of applying il at regular intervals
for sanitary reosons that the manurial value is
only what fraction can bo adopted Ly tho soil,
and there is vast oxcess in every case, Above a
certain percentage the manurial valuo thay may
inhero in the sowage is so far in excess of the
possibility of the soil to utilizo it that it is lost.
Wo loss a third of the organic matter in tho
sludgo, and that, of courso, is removed fsom the
sewngo altogether so far as the sludge does not
ascape, The opinion I quoted to the Committeo
¥ Yy, regarding the application of artificial
manures to soil, is o very sdvanced ono. It jo
d Ay 4 Against the applicati
manures to coil, Stable wanures are valuable,
largely for the sake of the humus they contain;
tho rest is problematieal, Well-ripened stablo
manuro is o humus vhich might be introduced
into the soil as & physical agent. I mean by
** hunus an inorganic matter that hins a toxture
whiek permits uir und roots to get through it ensily,
It makes tho soil physically availublo to the
plant. That is u largo part of tho advantage of
stalle manure, und it is also an advantage of the
sludge T have roferred to. I have stated that the
physteal factors wero to bo emphiasized in the treat.
ment of the soil, rather than the chemical factors,
If it woro considered undesirable to send the
ctllueat into tie ornamontal Inko it could bo put
into n storm sawer and diseharged below the dam,
but that would ho done en sentimental grounds
only, . Tho volumo. of sowago regulates the
proportion of friction to tho hydraulic force.
The rosistance would bo much greater with a
lesar volume than. with a larger volume. It is
possiblo that ib. could be la ely provided for hy
the shape of the sewer, Tho Tiolding up of a
seiieme of this kind would not interfers with tha
genoral werks in the Federal Torritory, If the
sowering project wero held up for sx or twelve
months to get the necessery oxpert information
In respect to the alternative schemes I have sug-
umm{ it noed not interfere in any sense wilth ths
carrying out of usoful public works in tho Federal
Territory. I do not admit for 4 moment that from
the final flow from tho system I havo been ox-
plmmng thero might bo a stench to some oxtent
or & disagrecabla smell. A smell resembling the
smell from raw turnips would be likely to Do ex-
periencod by the residents within & maximum dig-
tanco of an eighth of a mile in case of sprayed
areas, but by incroasing tho area X would overcomo
that diffizulty entirely, using o different typo of
filter. Therefore the eighth of a mile is considered
us o negligible quantity. X do not think it would
be moro correct to base the flow in the sewer on
the Australizn consumption of water than on the
consumption in some other country. Tho use of
water depends.upon growing habits; in Melbourne
and Sydney, I understand, the quantity per capita
Is constantly increasing, and we do not know tho
limit thereof,
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Ernea't Macartney de Burgh, M, Inst, C.I., Chict
l‘.,ngh.leer for Water Supply and Sewerage, ,
Public Works Department, New South Walee,
sworn and oxamiued, !

€0. To the Chairman.—T hnve had expericnea

o regurd to weptio  systems  of sewering.
1 havo been dealing with SOWerage  pene-
rally sueo 1885, 1 linve had to dend with the
construction of somo of the septie tunks near
Sydney, wnch as the tank at Mosman, which, per.
lmps.‘ the Committeo will inspect, In that case
the dlmqulty Wwas not 50 great, for the eflluent dis.
g!mrges into Sydney Harbor. Under the Country
Towns Water Supply and Sewerage Act I have
also had to deal with the sowering of up-country
fowns. In towns such as Lismore, Hay, and
Narrandera wo havo had septic aystems in_opera-
tion for some years We have Just completed a
separato systom at Waggs and Bathurst, ang we
propos Lo justali septic systems at 4 number of
other towns, notably Goulburn and Albury, T
think that in New South Wales n good deal of
experience has boen goined in the method of
treating sowage. I might 80 50 {ar os to say that
an_improvement has been’ made. I (hink that,
our viow with regard to the original scheme has
heen modified to & certain exteut. When the sep-
tic syatem firs camo into voguo wo were, perhaps,
too aptimistic with regard to the absenco of offence,
My nxperionco s that the system nceds great caro
n its operation. If I were intrusto] with tho
laying out of a sewerago system for a new city 1
would, without hesitation,” deal with tho sewago
out of the city by nwans of the soptic-tank sys-
tem. My viows on the subjoct aro vory tersely
summed up by the findings of tho Dritish Con.
mission on the disposal of sowage, which T would
liko permission to quote. T nay mention hera
that tho Commasion havo been sitting for a period
of seven years; they have not coneluded their
Iahours yet, but they have published n number
of mterim reports, and I may as well admit at
ouce that their conelusions aré a standard to us °
Since 1909 thoy lave issued ssveral reports, bat
they have not modified the principle which they
laid down 1 their report of that year on Sewnga
Dlsppsul, Refuse Destruction, &e.. and which 1s
published 1 Vol. 2 of ** Santary Engincering.”
by Moore and Sileock. I asis the Committeo to
listen to the following extract:—

1 a sufiefont quantity of good land, to which tha «
sewage ean flow by ﬁm\'imuon. can Lo purchased for
about £100 an acre, Iand treatment w«urx] usunlly be .
tho cheapest mathod to adapt, Or, if the cose wero
ono In which it was ncccsanty to obtam high-class
cfituont, it mught bo cheaper to pay o somewhat higher
price for Focd land, rather thnn to adopt artiflesal
treatient, heeaure eftiuents obtnined from the treatment
of vewage on artificial filters, na usually carricd out sn
practice, aro generally distinetly inferior to those wh.
tained Dy the treatment of sowage on pood land, and
some addition to the ordinory artificial plant would -
therefore bo required.  On good lond, o scwage of
averago etramgth, from which the majur portion of, tha
susnamded solids hax been eliminnted by tank treat
ment, ean ha treated at about the rate of 30,000 galk
per scro lmr day, with the production of a high-class
efituont, It the fand avaitable were only half this quan-
tity its uso might still bo cconomieal, 1f it could be
acquired at about £50 an ncre,
n}r;r::lnlsu':helru only cl:{y Jand was available, 1t wonld

1 2
ﬁr{mcidv {‘I‘lurc’.wn:wr on ‘moro satisfctory to provide

i considoring the question whether i
treatment !hou’l‘d bo qndo the !ﬂul:,l"u"l o;n;"ig:‘c?nl
of tho land svai'sble are, of course, important factors,
And, whatever system Ix adopted, It is essentia) that tho
:l'oo;k should bo to situated as to bo capablo of exten-
Tho Commission held tho view that the hest
method of treating sewage, if the loca] conditions
will admit of it, is on the land, but that a great
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advantage may bo gaiued if tho treatment ho &
)\nl&mhm‘y traatenent {n saptio tauke and Glters.
‘That is Uhe view which I hold,

81, o Mr. Sumpson~The efiuent is »1ill 10
o used as an frrigant just as fin tho case of an
intermadiary treatinant,

82, To the Chairman ~ Qonerally  speaking,
Wiat is tho system which is adopted an Uitat
Britain. 1 do not know uf any now egstem of
doaling with o dense population without corrying
tho sewer n distanes which wonld be Snoffunsive
1o the publis, In the Vnited Blates of Awmerica
thore Mave been seversl new installations, At
Atlanta, and in Dassachusetts, what is known
as the Imhoff system has been installed, 1t wos
ariginally brought out i 1912 hy o man named
Travis, sud since then it hins leen Tmproved u the
United States with the object wf improving the
septic tank, so as to reduce the imiaanes, and geb
¥id of the sludgo. In my epinion, the tanks are
an improvement, but they ara not such aun im-
provemeut ss would judtify placing them fu
thickly-populated area, or dispenuing with the
subapquant tand trnntmeni.l ll would not, um!e‘r
anv it the
Government to put soptic lanks near or in the
Tedueal Capital. I should say that a perfect sy
tem for the capital would by to take the sewago
awny s far as you con, having vensonablo regard
to vost, pass it through septie tatks of the beat
Kinl, nso norating flters after the tanks, and then
ozt efiinent on to the land, You would got a
poifoctly good efluent. Tt would not pollale the

river, and thers would Le no wuisanes i!\ t!_\o city.

8

purification. 1 Wiuk that the anly diflerence Le.
twaen the new Americon tanks and the lanké wa
liave heen waing §# that the Awmerieans reniove
the aludge at an_cartier slage wind Lakb B away,
wheress In Now South Wales wa Jeave the sludge
It the bank to be rednced an much on poniblo.
In travelling o distance of 3 miles in. the sower
fiom the bonndury of the Federal Capltal to the
septie tank the wolids would wot Lroak up come
pluu-‘l,y ut the otdinary rate of flow, but there
would bio some considerablo action, T know that
Mr. Watson, of Birmingham, got a considerablo
brenking up of tho zolids in tha 7 miles of sewer
(hero. ‘Ilic new American Lanks contain two com-
‘mrlmenu. They allow the solids to dro{) to lhe
ower compartmenta from which the aludge i
taken, but mark you, they have to deal with the
sludge just the aime when they got it out. Tt is
ot correct to say that the aludge is just liko
carth: it is a mafter of degreo. I do not think
it 1 know the Emschor systemn by that nowe, I
would not Do in favour of sllowing tho storm
water at the Federal Capital to go into the mam
sewer if it could bo avoided, It hos o disadvane
tago, becaugdtho flow then is very troublesomo.
84, To Mr, Fenlon.~T hnvo no veporis on the
operation of “tho sowerage systom af Atlonta,
1 have only sten what hos beon reported in the
Amerfean jgurnals, T have nct scen auy stote.
ment’ that thi\t systern is successful as regards tho
prevention of ofionsive smells. It is difficult to
say that it would Lv less offehsive to deal with
sawago which hod Lravelled 3 mnles than to deal
with sewago which had teavelled 7 miles. 1t is

1 Tmve not secn uny of the new in
the Unitsd Statos of America, The systems wo
liava ndopted in Now South Wales arc not bosed
oy Uhe American systom, or u near approach lo
(hat system 1 om, of course, relying entively
upon the information published by the Amoricana
i their tochmienl journals and drawings,  The
duiarence is that we leavo the llmlgio in the septic
tank for a long time. Wo ollow the digestion of
tae sludge to go on as loug a8 poasible until it hos
Lo be removed on account of the tank being filled.
From the twostoried tanks the sludge is taken
out at an oarly stage. You havo to treat the
cfuent just the samo to purily it, and you have
to got rid of the sludge.

83, To Mr, Laird Smith—T lave had experi-
enco of the system at Birmingham. X spent a con-
widerable timo with Mr, Watson, the enginear, at
AMinworth Greeves, It seomed to work tairly
aatisfactarily when they had to romove the sludgo,
Mr Watsoit was getting a good efiluent, & goorl
nepount of purifieation. Sewage contains salids
and liquids, ~ If yon put sewage with solids on ta
tua land, without first treating it in any form,
warure will do ite work in time; everything will
Inaak dows and disappear, end will bo dispersed,
Wis an efance will be created while it is being
d-ae. 1f you chotso to sereen out the solids and
Wiern thom, or sell them for manure, or pub them
into the ses, and run tho fluid on to the land,
v will get a slightly better condition—~that is,
ot s cliznave—and again tho land will deal
with the liquid. To go a step further, if you make
o septic tank and shut the stuff up in the touk
organisms in the sowage will break down tho
wolids, nnl raduce the greater part of them fo o
liauid. A listle will drop to the bottom, which i3
cilled sludge—mineral, You got & dirty liquid
{iv that way, and if it is ran on'to the land again
the land will deal with it. If you ut-in what are
e hinieadly known os filters, but which are sernting
Lads, and allow the oxygen of the ntmosphere to
& t on the sewage you will get a further stage of

just a question of whether tie ferin.ntation liad
renched the point of putrefrction or not, ~With
a flow of 2 feet por second, tho sewago would tako
about five hours to travel 7 miles, 1 do
not think that the more travillud efffuent is quits
5o casy to oxidize, dnt I should not diserimi-
wate mweh botween the two.  In the case of the
Federal Capital, I would not put the soptic-tank
system nmunF tho population wnder nny condi-
tion if T conlil get it outside the boundaiy of the
city. 1 would adopt all the improvements, and
put the treatmant works as far away fram the city
as I conld, even if reports siate that there would
Lo 1o perious offence 10 the public fyom treating
the sewago in the centro of a population of 10,000
perzons, 1f I saw an installation of the
systom in o city, and was well impressed with it

would still act upon my own view. Thero aro
such variations in the quality of sewngo, and such
great difficultics arfsing in treating it uniformly
that I would not take the risk of dealing witn
it in & city, even though it costs considerably moro
to take tiio sowage away from the city, I might
sy that, so far o8 reports ga, I wauld net b
satisfiod that tho sowngo conld bo treated in o non-
oftonsivo way in a city. I do not believe that it
conll be so troated, Even if I had a demonstra-
tign which would alnest canvince me that sewago
cquld be trented in a eity, I would still prefer to
be on the safe side, even at considerable expense.
£ 1 conld carry ont u system for a city, and trent
the sowago at an initial cost of nbout £30,000, I
would prefer to spend two or three times thab
sum to toke tho sewago outside the city and
treat it cffectively there, Tho quality of the
il in o sowege farm is a most imporfant mat-
ter. If the soil was inclined to he sliff, the
suvfaco would need to be worked more.  The
disturbing of the surface to a certain depth would
increase the valuo of the land as a filter, but the
quality of the land, T wight say, would not ba
o dmportant if the sowage liad been passed
through tenks and filters ny it would bas if yon

o
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were dealing with erudo sewage. 11 the sewaga
from the Federa) Capital wero treared in the best
soptic tanks which could Ls designed, filtered,
and then usad ou thoe land for culuvation, I think
that tho dreainage from the Jand might safely be
pussed Tuto_ thy water-eanraes; bt 1 prefor it to
pavs throngh land Lrt.

86, Tn Mr. Gregurygo—1 do not find hot wo
got Letier treatment with a small system than
with o large aystem, whara we have the septic tank
clese to ghe focality wlith is sewered.  Wo find
that thore ors other satters which affect the
freapment very much more, hut that would not
Ly notresablo.  Our chiel (rouble is to regulato
tho flow, to get a unifor'n treatment in all casey,
nnd the igger the instaltation s the more uniforin
flow you pet, A lony sewer rother tends to act
ny & By-wheel, and steadv the discharge into tho
tanks, . The dischargo is less jerky than is tho
cass when the tanka aro cleso to the town., I is
hghtly wore difticult to treal sewage after putre-
faction sets in thau it is when it is delivered ensly
into the septic tanks.  Tho reversp used to bo
ammed, bat tho Britishk Commision I have
quoted formed the opinion that it is not the case.
W my opnten, it Is nob sauch worse,  After tho
sawago las passed through 7 miles of piping to
the seplic tank, there wonld be fermentation, but
tho sswage would nov hsve reached tho atago of
putrefaction, They are practically the same thing.
Onp is an advanced stuye of the other, I think
that & distance of 3 miles would be sufficiently
far o take tho sewsge outside the boundary of
Canberrs 30 08 to got ¥id of all noxious snells,
if you are sure that the population would aot
spread in that direction. ll would prefer to put
the septic tank on the Jeo side of the city rather
than on the weather side. I wonld not tnke
visk with auy part of the schome. In the sys
toms I have installed T havo never tried an adapta-
urn of the American systema, that js, the double.
chamber tank. 1 havo had it in mind for somo
tino fo try ano of them, but up to new I have
been rather fuclived fo go iu for simplicity, 1
tolt that T had & difliculty ahout dealing with the
sludgo in amnll inslolialions. In the case of
Wagga, the eoptic tauks are located about a
mile from the population. Theso tauks have
ot heen working long enongh to oceasion any
complaints in rogard e the cfuent.  Septie
tpuks nre usually worse st the carly stages,
At \Vllgfl there have not Leen many connexions
mndo: they are only just stasting. At Lismore,
tho soptic tank is right in the middlo of the town.
It was imtalled when the ides first camo ont,
At that fime it wos thought that a man might
almost have a septic tank in his dining-room. It
i3 n singlo-chamber installation at Lismore, not
the now American systom. At first thero was a
lot of trouble on account of & smell arising, but
tho more recent veports of the mayor that 1
have scen stato that overything is very satisfac-
tory. ‘They burn o certain amount of the gases
froni’ the soptie tanks, hut mv own opinion is that
tlio peopls of Liemare have got used to the amell.
The waler in the river at Lismote ia not used
for drinking purposes; it iy brackish water, and
the offluent from the soptiv tank is discharged
into it There have been no complaints made on
thiat ecore ; but if tho water in the rivulet wero not
fackish, and we wanted to use it for a domestic
sunply lowor down, we could not discharge tho
efflent there. The efluent i run through Glter-
Deds beforo it is allowed to pass jnta tho river.
In the cass of the Federal Capital, I wonid put
tho sowage througlh septic tanks and filters, and if
7T could not got good land I would put the eftuent

on the bad ladd. |
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8. P Senalvr Lynd.-- In New Suath W N
the soptictank systems vary as n;;nds‘ sir}: ‘:\‘:l:l'
rate of flow, and particularly §n respect to tho so-
called filters.  Thero s moro variation fn the
filter apstom than in tho septic-tank system. I
think that we may hnluo\'o the septic tanks, per
hiaps, on the lines of the American tanks wo have
spoken of, especially it wo have suy places where
we can get rid of the sludge I have not come to
regugnise nn? Yul\cuhr method as tho most sotis
factory in desipn of tanks. But with regard to
filters, 1 thtink that wo have como to o satisfactory
canclusion in favour of what aro known as conting:
ous filters. In jnstalling a new schome, I would
udopt coptinuous filters, becausy, with them, wo
would get n better eflfuent, better purification Tdo
nut think that the Joeal nuisance is reduced. My
experience is that. under any system, you cannat
troat sewsgo and oxidize it withoub ‘creating a
cortain amount of smefl T hiove not had practical
experienco of the Imhoff systom My opinion
of that aystem is based upon what 1 hiave gathered
frum roports and plans, and my experienco of the
action of sewage under certain conditions. T have
not had any experienco of the Emecber system.
1 told the Committee that I did not recognise
the systom by that name. 1 may pomsibly have
read about the Emscher system, but the namo
does not bring it to my nand. In the caso of
Canberra, 1 would tako the sownge right away
froin the city to whero thero is good soil, and it
it had to be taken 3 miles I do not think it
would o too far. Next I would put in a first
clasy soptic tank. I think that some of the im-
provements which havo boen introduced in
America Intely might with advantage bo adopted,
boenuse the sludge could be disposed of readily
on land at that distance from tho city. Then
1 would put in first clnss continnous fiters, and
;lftedr that 1 would distribute the cfiuent ou the
and.

87, 1'o Sennfor Story.--1 will deseribe to the
Committee what T mean by a continuous filter
"Firo first. filters that were used with septic tanka
cousisted of tanks fHlled with stone or coke or
clinker. The tanks wero filled with sewage, and,
after an hour or two, the sewnge was drawn off.
The air then got down amongst the stones in the
tank, and the fresh sewnge Which came in was
aesated and drawn off in turn  With a continuous
filter. the wwu%o is spread over the top, and
allowed to trickle down to tho stone or clinker.
coming in contact with the air all the time.

. 88, To Mr, Sampson.—T do not recollect see-
ing in the reports of the British Comnission any
comment on the new systoms, such as the Emscher
system. The new systems have beon developed
since the book I quoted from was published in
1909, 'They have been applied mostly to Germany
and the United States of Ameriea, but T think 1t
is n isteke to uso the expression * new system”
in relstion to modern installations in those coun-
tries. They are nob uew systems, but improve
menta in the method of constructing a septic tank.
T feel guite satisfied as to what their object is,
and how they aim ot its achievement. It is &
mothod undor which the shulge s tuken from
the soptic tank at an earlier stage and dealt with

T quite ses that, under certain conditions, 1t is an
advantageous thing to do. If they do not object
to dealing with the aludge T ses no objection to
doaling with the sswage at as early a stage us
possible, becauso, in my opinion, it could not
create a3 much nuisancs and stench as 5t would
i treated after it had travelled somo dictance in
channols. T think that they must get quite &
warked reduction in the local smell, but that fact
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doss nog alter my view with rogard (o their hav.
g some emell. " T do not helieve it §s poasible
by ooy method. of troatment ag Canberra to re~
Nuco the efiluent to 5 stats of absolute rumy. 20
‘that it could be run off directly from the system
inte ornamental lakes, or anywhoro within the
city, dnd would Do quite hnrmlves, In my opinien,
it could not bo done in the city by any reason-
uble process, It might be possiblo to. got A good
percontage of purification, Wo do that with’ the
oxisting tanks, but in the proesss & certain amotint
of offenco iy piven of. I do not think that that
could b absolutely avaided I admit that we get
ofluonty which we could run into streams without
land treatment, but they aro varinble, My ex-
periones, extending over thirty years, is that yon
want to aim at safely, and if you aro in doubt
ta tako & certain course ali the time. Tho thing
will not Yo nny better than expected, nud in ninety-
ning cases out of a hundred it will bo far worse,
JE T were the enginear rosponsible for saweriny
Canberra, with so mueh land avnilable, T would
not dream of oxperimenting, Under any condi.
tions T would not doal with'tho sowaga intido the
boundary of the city, or close up to the city, T
have Il oxperionco of tho irrigation results in
coutitry fowns hero,  Wa lave dono very well at
Rookwood, where thers is one of the first tanks
that were put in. At tho asylums the offluent is
used in the garden. 1t was froublesomo thers to
fsal with the sewage on nccount of the disinfec-
tants used in Hio hospital, and so on, hut thoy
did woll with it. At Ty, whero thero is a very

clnyoy eoil elosy ta the ssplic tanks, and no lemil

treatment, everything is most unsatisfactary The
tanks give n bad result, largoly due to the fact that
tiey are sitnated very clese to the fown, and th'nb
the sewago is lifted by the Shone system—that is,
willt compreeszd air—rbesulting, on account of the
vay it js woried, in it going through the tanks in
viaves. That is a very troublesomo experimaent.
T think T would regard the offfuent from the
iptie tank ax more valuable than water for an
frrigant.  Ou suitablo soil, 1 beliove, it las a cer-
tain manurial value,

0. To Mr, Pinlayson,.—It is necossary to deal
with tho sewage of Cauberra on the spot some
how, The use of the ssptic-tank treatment lessonn
tho area of land required for the disposal of tho
sowage, and it minimizes the nuisanco arising
from thab land which is inovitable if erudoe sewago
18 put on it. lu the caso of Canberra I would
highly d the septic-tank trent before
discharging the eflfuent on to tho land, If the
and selected there for the purpose is clayey 1t
would bo n dissdvantage. ‘It would bs very
tmuch better if yon had a light, loamy, alluvinl
el The disadvantage lies in  the likeli-
hwod of the lend becoming clogged with the
sewago and rank. It would act mare o a septic
tank than as a filter, and the plant lifo on the
farm, which destroys the objectionable properties
of sowage, doos not thrive w0 woll on clayey soil
as it does on good, alluvial seil. An open, porcus
s0il is desirable. But if the stuff has already gone
through the soptic tank and filters it is not so
necestary as otherwise it would be. In my opinion,
it would not bo a serious dissdvantage that for
that purposo. the sewago should have to travel
7 miles. ~Certainly the longer the o‘x_HalI} sewer
sho better the soptici: and the lig
1 think that if you adopt the septic-tank system
=t the end of, the sewer, and. you. are: nob o con-
rerned about a little smell at that distance an

- action which takes place in the sewer itself will
- hg no disadvantage. I would not be influenced
as regnrds the distance I took the. stuff by tho
consideration that the very action of travelling

helps to disintograto the solids, Becauss it would
bo much chmgwr Sor me to keop it in tha tanks
when it got there than to lengthen my sower to
gain the ab&ece. The samo purpose would bo
achleved by local treatment in the soptic tanka,
If tho sowago wero troated as I have sugroated you
might deal with the efluent from 50D to 1,000
persons on each acre of laud, An area of 300
acros would bo amplo for deallng with the sewago
from . population of 100,000 persons. 1 can
tiote the authority of the British Commission on
that point. They believe that after the. sowagoe
has underg, liminary treat for surface
irrigntion the effuent from 300 to 1,000 persona
may bo used to the acro of land. With a seprs
rate systom I would estimate the volume of water
to bo"used at 50 gallons per head per day. Wa
work on our own oxperience, and on this point,
there is ovidenco to guide ns, You will have to
take the configuration of the city, the climatio
eonditions, the volume of water supplied ta tho
people, and 0 on, In our southern outfall sewoer
we have o larger velune than 50 gallons per head
rer day, but there some of the roof water hns
heen aliowed to enter, Our present practice is to
ot ont everything posaible, except the sewage.
The demand of the people for water is incransing
haiformly,  Wo uso now about 48 gallons per
head per day in Sydney Tu 1940 wy oxpect to
bo using 60 gallona ver head per day, The urs
of water for tins gurpns; i increasing steadily, In
our sewers we tako up the trade wasto in certnin
conditions. We do not excreise any diserimipn.
tion whers the waste from factories is dischargaa.
info the sea, but wo would havo to do o in tne
cass of an inland town. It is governed a gocdt
deal by the condition of the waste as. regards
acidity” or alkslidity. Tho trade waste from tan-
neries and kindred industries would be entively n
caso of making analyses, Tho authorities woild
have to decido on the individual product, whether
the occupier wan to be forced to treat it belore
it went into tho sower or not, Wo conld nov
goneralizo on the subject. Yt would bo a matter
for Jocal considoration. If the factory efftuent wero
in such volumo, and of such a naturs as to bo
detrimontal to the working of tho sowerage sys-
tem. it would have to be treated by the manp-
facturer. The shapo of o sewer is entirely con-
ditioned by the fow of the sdwage, The ovit
sewer is put in whero thers js a very small flow
at certain periods of tho doy. In providing for
an initial small flow, and in anticipation of an
incroasing flow the shapo of the sewer T would
recammend to be used wonld dopend upen the
gradient, It is rather too general o question to
auswor definitely. Tf the gradient were such that

-the later flow would have g velocity of about 3 feet

per second it would not he necesairy to use the
ogg-shapod sewer; but, if the velocity dropped be-
Tow that peint it might be desirable to adopt the
ogz-shaped sewer, T wanld nob let the velocity
in the sower fall below 2 feat per second,

00. T Senator Lynch.—In installing o sys.
tom in New South Wales wo form a view of the
probablo population of an arca, We judgo of its
suitability for habitation, and in that way arrive
at an estimato of the popuiation per acre to be
served,  We always ullow for the estimated future
population of the arca to be sseered,

91, To Mr. Laird Smith—~Thero is practically
no unpleasant smell until putrofaction sefs in. It
is the formentation or the breakin, up of the
material, and giving off of gases which cause tho
amell,

92, To Mr. Sompson.—Under the improved
systems which bave been advanced as alternatives

ta the sehetuo proposed for Conberra, sludge would
not yomnin 8o long in the septic tanks ns it does
nnder tho sysfom now iy operation in Australia,
In New South Wales wo loave the sludge in the
tauks for yoars, Tho period dopends very much
on the working of the taiik, that 3s, on the volumg
of tho sowngo,  Somelimes u tank acenmnlntes
sludge, at other times the quantity is very low,
but if it hecomes Jarge 3t is removed and
carted nway, The sludge is said to be innocuons,
but it smel)y horribly. ” With smull syatems like
thoso with which wo desl the less handling and
supervizion wo hiave (he betfer, I wonld nut liko
to say whethor the sludgo is less liable to amel) on
ramaval if it is allowed to remain in the tank for
a definite timo than if it is edlowed to remain thero
for o number of months, The sludge in Voth
cazes smells badly.  Our sludge hns remained in
the tank for threa or four yoars before 1 have had
to touch the tank. I have heard the statement,
voutinually made that at, that stage the sludgo s

bsolutely i , but my opinion is
that it s oxiremely offensive, I canyot .
whether the studgo from the double-chamber tay)
system is innocuous or not,

Waltor Burley Griflin, Federal Capital Diecctor
of Design and Construction, recalled aud fur-
ther examinod, "

93. 7o Senalor Slory~The seheme T ex-
Elniued to the Comumiltee this tmorniug for Can-
orra is not n combination of two systems, but a
complete system, It happens that parts of the
systom have beon developed in ono country and
parts in anothor country. None of them has beon
developed by tho eamo man as a camplete sys-
tom; bup it will be recognised as o complete sys-
Lom with variations sucl as I have indicated. "It
is | jug_recognised s pleto system in
that way, “although, historically, the parls have
heon dovoloped in different countries at different
times, I should say that, in America, thero are
probahly seventy coniplete systems installed. Tho
ystem Lias only been kuown in that country for
ive yoars, It takes somo time for engineers to
get familiar with a system as § would hers, I
wns going to show you a detail of & covered tank
which I had taken from one of Mr, Fuller’s ro-
borts, Tt is simply tho same thing buvied in the
“arth,  On overy ground it is simpler to have
the trentmont works closs to the city, You avoid
going fo the exponse of working backwards. After
the odonrs set in, it ig much mora diffienle to work
backwards than it is to take a sewago bofore the
odour ig developed. B ‘' odourless ' I mean not
eoffensively odourous. Water, for instance, is not
odaurless, hut that fact would not influence any-
bedy to go awny from i, The odowr of water
does not, deprecinte its value to any ono in Sydney.
Wo cannat say that water is odourless, but it 1s
Practically odgurless, 1 wonld compare sewagoe
uﬂluent. at the final stn‘ga with water, so far as
odour is concerned ; in fact, some wator which is
vot siweraffected s offnsive, At Canberra
there wonld be no odour convoyed outside the
plr_mf. itsolf, If you wers to go there and
snifl around you might detect cortain odour
whieh T lhave indicated already in the un-
finished sewage, that is, sewage in process of
transformation, You can take away the sludge
aud put it up to your nostrils and: you may detect
the adour of something ik burng rubber, but it
Is not anything which will be noticed by any one
standing over {he bed. Lclaim that, on any day,
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with ordjunry management, peoply living to lees
word of the freatmant, works woulld not.detect, any
odour, nor would they do %0 on o mugey day or
at night.  Some of the sowage systema smoll at,
tught, but the treatient works ng Canberra wonld
ot do that, I do not say that the effluent, from
tho systom wonld bo fi, ¢ drmk inmediately, but

o 82y that it would ho stitable for all” other
Burposes. 1t could do no harm to allow the

tight be some traces of bacterta whtch had £ono
through the wholo process, and ware still glive.
bt they would ba axidized uimediately they got
into mors water, I would not, adviss thet the
eflluent should be allowed Lo run into the water
supply for consumption by the people without
their knowledgo, Cortamly thero would T harm
in taking that course, Ty an possible conditiony
of the aurvival of bacilli the watar should be
oxidized and filtered, It could be dono for Can.
berra"if desived, 1 would nob adviso the Com.
+ inonwealtl to 80 to that expense, becauso thero
18 1o use in doing 80, It could bo doue by ex.
lending sand filters. 7 do not think that the
sentimantal ohjection to my proposal would exist,
to any considerably extent, for the reason that the
Austrafian People liave nover lad the advantage
of an experience of an innocuous sewagy disposal
Plant.  Thers has never been any puthority for
tho assumption tha any other systom would bo
innocuous; there have boen many rash statemonts
made by men who have not, investigated ; hut not
by scientific ongineers, Yoy kave noticed, no
doubt, that the responsibl men, who ded
installation of this system in new countrics did 30
only after they had made very thorough in.
veatigation, I caunot, speak as g santiary engi-
ueer, and, thoroforo, I have to avail mysell of
the experionce of sanitary engineers, To my nund,
it is not an experiment,; b passed ghat slago somo
timo since, It has been adopted by leading ongr-
neers, and included with therr recommendations,
in most cases, 1t is bound to come into Australia,
and when it does it will have to come on the basis
of experienco elsewhere, I havo nok any special
reports in English from places whero thy system
has been oporated suecessin; s bt I have general
ropurts from engineers, usually mstancing the ex.
purience af various places 10 the ¢ Tecommenda.
tions, as I am doing now. I hold in my hapd
o lecture by Hudolph Hering, on the ** Inoffen-
ewve Collection and Disposal” of Sowago." Mg
ina consulling engineor in Now York City, who,
rhaps, hes msbg%lcd more of theso plants than
s any othor crgineer in America, = He 4a tha
dean of the profession 1n America, o is o mem.
ber of the Tnstitution of Qivi) Engincers, London,
and both in Europe and in Amerien ho 18 . recog~
nisad aathority as o consulting engtuear, which, of
course, includes contro] during construction. 1ilo
has had the working of biological systoms; he has
installed ane plant_after another. I eanmot say
wint control he ordinarily exercises after the jn.
stallation of & plant. I is, however, respou-
sible, professionally, for the construction and
tha goud working” of a plant. In Febroary,
1907, the Recklinghausen installation in the
Emscher district, in Germany, was put into
cuvice, T am not sure that there sre avajlable
hero any roports from engineers on similay works
under fheir control, but I thiuk that [ could
geb sach reports in the courss of time. I believe
that I have a German report on the aperation of
the aystem in the Emscher district. Tmbolf and
Emecher are really two names for the sime ays-
tom. Emscher is the name of tho district “in
which the system was instolled, and Imhof, is the
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asme of the engincer by whom b was intalled.
Bomo perscns uso one nume, whils somo porens
preler the other, but they vefer to tho one sys
tom, I have persohslly sdon the apstem in opera.
tion at, two places in North (lermany, namely, at
Ecrson Nort, witl a population og 200,000, and at
anothor place with a population of 20,000, 1 am
unablo to toll the Committee the namo of tho-se-
placad systems there. This country has been rer
wored for some time, but what was dono with (he
sowage I do not know. 1 do know, Liowever, that
the ¢ was very unsatisfactory, and that
tho stroams wero clogged with sludge, "I have scen
a photograph of tho streams previous to the instal-
Iation of tho now systom. At tho time of my visit
ono of tho installations had been fn use for about
twelve months. I believe that the other had been
working for about five years. So far as I could
detect thoro was no diflerence in the degroo of
satisfaction_which thoy gave. Tho new installa
tion seemed to bo just ax good as the old one.
In Gennany the system has been cdopted gener
ally T thank 1 vas pegorded o toe last word
on the s ticatnent of sewage I do not
think that they will ever ask any more of that
process, 1t has met all the objeetiims rnised to the
old method, and thet it is why it is a revolutionary
move It has brought to o conclusion one stago
of sewage dispossl T am prepared to stake my

putation on the biological systom, ing, of
courss, that it is properly werked. There is no
question that the system 18 good : it will do what
18 claimed  Apart from the reticalation it would
tako about .£19,000 to sat in tho systenmt. T am
taking tho Ameriean eccst based on' the disposal
of 100 gallons per capita por doy, with a popu-
lation of 20,000 Thero would s no further ex-
penso to complote the system My estimate of
£19,000 includos nll stages. 1 sppose it wonld
cost ssmowlat more or less if wo divided tho sys-
tom into two unita. TIn framing my estimate I
did not, tako into account the cost of labour and
waterial in this country, because tho wages for
this class of work aro higher i America than here.
I have only tried to mﬁm this estimate inclusivo;
I have not tried to get oxacb figures, I am only

quainted approximately with the direction of
the contomplated sewers at the Federal Capital,
1, of course, have soen the shafts, I am nob sure
whether thero is a low enough place to set down
wmy system alongsido the departmental sower at
any point. . We could set it down at the city
torminal. T think that is tho only placo where
it could bo done. That is about 3 miles or more
from the centre of population as determined at
the beginning, The sewage would have to be
earriod about that distanco bofors it was treated,
‘Tho biological systom is independent of tho quality
of the soils, and the lovels at tho city boundary
would ho all right, I think,

94, Yo Mr. Gregory—My idoa ix that, s the
Federal Capitnl grows, thero should bo several
primary szparation tanks in the city, That would
neeessitate the laying of sewer drains from each
tank. In the event of tho biological systom prov-
izn affensive, I sco no reason why the sewago drains
should Le useless for the schemo recommended by
tho dopartmental engineers, if the gravity hrings
us down low enough at the point where they start,
Their idea is Lo tako tho sewage to the westward of
the city, and one of my suggestions is to take it to
tho castward n slight distance. Tt would bo quito
as much to the west of the projected sottlement
ns it would be to.tho oast Tho boundary lines on

naw, Whether tho method bf treatment whitik ba
affected Ly'the longth of travel in the sewer would
depond on the: proportion of water to the sewage
content,  We havo not the data to enable us to
judge, 1 can only sy that ono system i Essen
in taking care of o population of 200,000, It
thissystent woro adopted at the outfall sewer, thnt
is 3 miles outside tho citv boundary, it would not
Lo so effective as it would otherwise lie, becauso
the separation would e no longer possible. The
eaptio uetion would wmix the solids and (he liquids
30 that they could not sottlo afterwards. ‘fhio
gazes would ba ontrained in the solids ro thnt
taey wonld Boat, They would bo very diflicnlt to cone
trol, and thero would bo no pes.bilily of ovading
tho odours. If o primary soparation system were
adopted and placed at the west end of tho city
prior to tho commencoment of the tunnel estimnted
to cost £75,000, it would be cfective ro far ns
treatment was coneerned. My reasen for not
recopnmending its location thore is that it would
imvolve the exponse of an intercepting or virtually
outfall sower 3 miles up to that point. 1n
other words, it would only obviate a part
o1 the expenso whish wo might aveid, It
would Lo possible to got rid of tho cfMuent
at the western ond of the eity; it would
take care of itself.  What 1 am referring to is tho
Lrank sewer wo would require frem the snitial city
to tho western botindary which is about 3} milos
away. 1 want to.abvials that duplication of the
length, as well as the expendituse of the £75,000.
I anticipate scttlement tawards the western cud
witimatoly, but not early, becauso it will be dis-
tant from railway communication. Another fnetor
comes in there, In this settlement, where the fond
is owned and controlled by the public, there
the possibility of attracting a population on an
economic basis, and avoidilg & great nmount of
that oxpenso on sewors and reticulation of wasto
land which applies whero ordinary frechold obtains.
‘Ihis is one of tho engineering udvangages of this
schemo, My main desire is that there should
be an i igation by practical sanitary engi

into tho whole question before any expenditure is
ineurred, I want the invostigation to bo full
and nuthoritative, amd to be mndo by sound prac-
tical sanitary men, to whom I could refer the
information I have regarding tho systems adopted
recently in Germany and America,” I would sug.
gost that an expert is better than an amatour;
but that involves o matter of policy. It was in
Fobruary, 1907, that the first completo instnile-
tion of the prelimi; tront was pleted

The other features T have reforred o aro much
clder. At thet time they wero not known outside
the dm-lgiunl neighbourhood where they were agr
plied.

05. Ta My, Fenton.—3y system practically
roguces Half to a very ehort extension of the
reticulation system, hecause it is proposed to bo
put closo w cur utilized areas, I do not worry
about the dispusal of the eflluent. T wanld natu.
rally put the plant as near ns possible to the
Jowest clovation, in order to handle the wholo
stuff by gravity, and eo greatly simplify the
works, ~ There the final storm-water intereepting
sewer, which must bo at the lowest point, could
take awny the purified effuent.  T§ there were
any logal objection made by New South Wales to
the discharge of the efluent into the Murrum-
bidgeo or the Molonglo at the present time, it
would have to be rectified; but that is a matter
of jud for tho iblo officers, It could

tho plan exhibited here are purely imaginary lines.
Tt is essential to successful treatment that the
spwaye should bo treated as quickly as possible; but
¢ pussibly- that is a factor which we cannot determine

be'ensily met, T think, If tho Stato officers
persisted with their objection, I would take the
cffuent at any convenient point, and put it

(Y
-

llm’augh sand filpation, 1t would b a very much
amaller imtallation, and very much nearer than
tho Dopartment’s. ~ You could grow crops on the
tand if you wanted to, Tho additional ex.
peus2 srould bo o vory small item; it means
ai inerenso of 25 per cont, 1 do not res
comtiond an iustallation for 20,000 persons
ot this stapo, I do not anticipate that populas
tion at Canberra for a number of yours, Wo aro
simply following tho statistician’s figures. The
annual cost of the schome would grow in propor-
tion to the populstion. 1 can only tell you that
tho annual cost of this troatmont is lowor than
tho annual cost of other disposal syztoms, At
Eszen only two men aro engaged to work the wholo
systam. ‘They not onl{ cart away the dry solids,
byt they attend to the intercopting bars, and
things like that, They visit the works periodically.
They are ablo to handle four or five other sys-
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s thiactory slmlfu {restmont had. dofled every w‘)uv
"'iili- AL present U is posailta to convert, the lel.ll ;iul
10 a nto

3 y
 muaterlal which 1s_permanently (offensivs, and fe-
eorubles garden sol) orl humus, v Iolleusive, e
That is tho preliminary portion of tho system
whicl T have advocated for consideration for the
Federal Capital. The dispossl of the dissolved
an pended tituents s the ining stago.
I havo met Mr. Rudolph Hering. Any engineer
will recogniso Mr, Huring os o l’cndor of tho pro-
fession in tho United States, e is older than
somo of the men who have forged to the front.
The following portion of Colonel Owen’s ovidence,
given in roply to Senutor Keating, on pnge 8 of
the report, is not correct:—

1t was Pasteur who discoverad, fn 1862, that thero wers
baclili In sowage, and In all decomposing matter, which
affected the decomposition. Tt was then discovered
that there is n bacillus whicl works fn darkneis (an-

toms in the same nelgl The J

told mo than the anoual cost of maintensnco is
o very small item. I do not regard everything in
connoxion witn_the Foderal Capital ns o strictly
husiness proposition, because it is to e o monu-
mental undertaking. 1, of courso, recognite that
overy precaution should be takon to do nothing
which would prevent people from going thero.

am ding to tha C tho systom
which, 1 {hink, will least deter population”trom
going to tho Capital site, _Occasionally the smell
frois Werzibos farm, in Victoria, travels 6 miles.
I do not think that, under proper biologica) treat.
ment, there could be offensiva smells, oven
though the sewago would have to flow a distance
of 3 miles to the point of treatment. W could
casily determine tnat poiut by a littlo iuvestiga-
tion, and if tho systom were found te produco
that result we cotld subdivide tho wnit. The
offect of oxidizing sowage, primarily, is to produce
mtrates.  Efflueat which 1s merely septicized ab-
sorbs exygen very rapidly, Tho avidity of
cflluent for oxygen hus a_detrimental influenco on
the water into which it is introduced, It means
that the systems requiro a larger percentagy ot
water to counternct the putrefaetion. A volume
of water only ns large .as that which is used w
Burop ies would be unf; ble to my
»ystam, for tho reason that the oxhaustion of the
oxygen in the sowage would como about much
carlier. 'Tho larger percentago of sewage in the
water exhansts tho oxygen contant in the water at
o much enrlior stago,  After it has exhausted tho
fros oxygen, the putrefaction aud stench begins.
The use of oxygoen in connexion with sovage thus
prevents stench,  Tho groator tho quantity of
oxygon used tho less stanch there is, ‘Chat is tho
dilution mothod of sowagoe disposal, 1t is adopted
in Sydney.

06, 70 Mr. JTaird Smith—Tho lecture of
Rudolph Tering on ' The Incflensive Collection
and Disposal of Sewnge,” delivered on 80th April,
1913, contains tho following paragraph undor the
lieading of ** Sludge Treatment ' :—

As nentloned above, both for a disposal of sewnge
Yy dilution and on land, we genorally get better rosults
alter the llquids and solids are more or less separated
hefore any ireatment Is sttempted than when they are
mixed, beeauss the methods of treating liquids and
solids are essentiaily different.

That js totally opposed to the carrying of sewage
for a long dirtance heforo treatmen

Tormerly, ecdimontation and precipltation were se-
cored in simplo tanks, on the bottom of which aceum-
mulated sludge was retained, and, subsequently, depend-

Ing upor composition and age, was more or less res
«

luced §us bulk by putrefaction,
That is tho septic tank, as we know it under the
stem—
ow, double.decked tanks aro used which enlirely
acperate liquids-and solids, Untll within o fow years
P AEN

with tho yesult that Uio sollds are bLroken
up nud the anumonta libernted, ~ The solids nro Jiqueted
by the anseroble sciion of this bacillus, The next
naction Is of an meroble character, Tho sewage is oxl-
dised, and the ammonls is reacled upon, with the resuit
that nitrie acid and nitrates are producod. That is s
anturs) wetion. A thick scum i forned on the waler
in the anacrobic tmuk, the tank is 5 feet decp, nnid
under this scum the bacilli work out this natural pro
cess. By way of experiment tho carcasses of desd
animals, sucl as cats, have been hung In n septie tank,
and within n fortnight only tho bones remained. In
tho course of timo everything was hroken down, This
organism brings about cortain chemlcal changes in the
shotames treated, amd causes it to liguefy,  When
speak of bintogt n this y
am - referring to the septie tank satem,  After the
scwoga has been treated In the septio tanks the efuent
is carried away. The efffuent fo Iuwl over the beds
where [t [s troated nerobicply, and rendered Innocuous.
Such trestmont would ba Involved under the schemo
proposed Mr, Grifln, and would tske place within
tho city. o aludga {4 made into cakes and pold if
possible as manure, while the liquid has to bo treated
aorobieslly, becauss very often it is putrescont.

T pointed out to the Committee this morning two
or three parts whorein Colonel Owen was in orror.

(Zaken at Sydney.)
SATURDAY, 6rs FEBRUARY, 1915,

Present:
Mr. Reney, Chairman;
Senator Keating, Mr. Finlayson,
Senator Lyuch, Mr, Gregory,
Senator Story, Mr, Sampson,
‘Mr, Fenton, My, Laird Emith,

Mathaw Montgomerie Neilson, sanitury speeialist,

sworn and examined, ,

97, To the Chuirman.~I am a British subject.
I am really a Scotehmen, born in England, and
have lived abroad most of my life. have liad
#t vast experience iu dealing with sewage. About
eighteen years ago, when 1 wns in the Pasteur
Instituts, 1 etarted to stidy tho fermentation- of
organic matter.  As { was tho only Scotchnan in
the Instituto, Dr. Marie requested me to go'to
Groat Britain to sco the different systems which
wero boing carried out there, as hie: thought they
were o facter. 1 wan received hy Dibdin, the
cheniist, of London, with whom I studied for &
week. I was introduced to the engincer, Hawkes-
lay, and by him to Delopino and Fowler, of
Manchestor.  Then, for six months, I travelled
through Great Britain, inspecling the sowerags
works at Birmingl Manuch Glasgow, an
Satton; in fatt, T saw the principal sewage works
¢
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which hud heen earried out in Fugland, T wont
into the watter t) | the of

34

?n ent‘im.ly d]iffefepbndiouiulhe'ﬁlm, and, there-

by w
cach works, and saw vﬁm{ was being earried on,
I noticed thon that the suplic tank ut Exoter,
which was run by the Septic Tank Company, was
working vory badly. For a distance of 5 or 6
miles tho banks of the river wero black, ond fish
died for 8 or 10 miles down the river, I wont
down with Mr, Commin aud Mr Cameron, the
introducer of the Monk systen into Great Britain.
Tho soptic system {s really not a Dritish discovery,
It wns diseovered by a monk in Paris, and was
called the Fosso Mouray system  This tank was
introduced in  Paris ly'n mouk at his own
monastery, before the Austrinns besieged the
city {)uring the siege the monks weroe
driven away from the municipality.  The
Austrians took possession of he monastery,
and billeted the wilitury  there.  After the
siege was vuised, Mouras, the monk, who managed
the cash department of the monastery, went first
ta inspeet tho cesspib which he had called tho
Fosse Mouras, Instead of finding it, full of solids,
as lio had anticipated, it was full of o diluted
Mack liquid which conld Lo ensily pumped out.
Mo had mado in the vault or ceiling of the tank
an apertire which la covered with perforated
zine to prevent the solids from flowing into the
street gutler  Caleulating the economy which
othor monnsteries would experienco by introducing
tho system in placo of tho night-cart method whick
was vory exponsivo, lie installed tho system in
severzl monasteries round Paris, and took out a
patent In a short time enteric broke out neer
one of theso teries, and serious Yail

were lodged with the health oflico §n Paris, A
f:ommmiou of investigation was formed, and the
Fosse-Mouras mothod was condemned and ordered
t> be removed from where it had beon installed,
A veport on his tank was publihed in British
newspapers.  Mr. Cameron, the oty surveyor of
Exctor, road the report, and thinking that tho
tank might bo applieablo to the colder climate of
England, he intraiueed it there, ealling it a septic
tank, Mo met with {ho same failure as had been
wet with in France, and ealled in Dibdin, the
London annlyst, for advico to get out of his diffi-
eulties.  Dibdin advised that n coko sereen should
bo placed on the flata before the fluid was run
into the river, A screen was installed, and after
several inspections Dibdin found that the coke
ban was not losing ita capacity, and ho called it
8 bacterin bed, Thati was tho origin of tho soptic
tank, and the baeterial filter in Inglond,  These
lines which were introduced haphazard by both
gentlemen have bosn protty well conserved up to
the_present time, and they are cativoly wrong in
their clements, ospecinlly the tank, A tank to treat
sewage must follow Nature's process, B: putting
sowage into a cesspil or soptic tank without oxy-
gen we work against Nature, and must get, fertid
gases.  The septic process is an auzxrobic process,
that is a process without, nir. Sewago is greedy
of oxygen  Whero you have no nir tho proteids
of food as they aro broken up and freo tho sul-
phur, must form sulphuretted hydrogen which has
the woll-knows smell of a rotten egg. By trans.
latng sewage and allowing tho free admission
of air to the liquid you eannot possibly have evil
odours.  The sowago is more rapidly decomposed,
and the resultant effluent from the tank is pre-
pared for nitrification in wrating beds or filters,
By the process of oxidizing a tank of less than
half the capacity required for a septic-tank treat.
ment will do more work without nuisauce, and
will prepore the effuent; wherens a soptic tank
preparce a fotid effvent, which meets with

w» fore, is I and ‘tausea.groat foss of HpacY
in the filter, It in evident from this that less
tank and loss filter by aw mrobic or oxidising
{reatment will do more efficient work, and do thas
work without causing obnoxions smells, I hnve
had the ana:robic and the wroble treatment photo.
graphed ont two plans, ‘Tho photographs show the
different, actions going on in tho tanks. Anv
annerobie breterin found in the soptie tank aro very
sull and Jive a parasitic existence. They nare
nover observed to feed on the fivenl matter, hut
only dart in the liquid opparently withont ‘nim.
Tut the oxidising process under the same power tho
wrobio organisms are scon as largo ns o little finger
nail, and are in proportion to the septic bactersa
s n hen is to a fly. They aro distinetly seen
feeding on the fooeal matter just as fish nibble at
food ‘They also foed on enteric and other patho-
genie or zymotic germs. ‘Therefore, not only do
thoy decompose the sewago rapidly, but they also
destroy dissass germs found in the cfluent. T
would’ not hesitato to bo inoculated with the
effluent from a propetly constructed oxidizing
plant and filter withont any suppuration or fear of
infection in my system. T have observed fre.
quontly that in'wounds rocoived by men carrying
out tho work on soptic tanks most-scrions blood
I 2 has followed , bub in tho oxidiz-
ing process the wound las healed up clean and
hoalthy. Sewage, in a word, should nob bo a foul
liquid.! A sewer should nob contain foul gases,
If air is allowed to circulato froely through the
sowers, and tho wholo trested In n scientific
mannet, there will bo no nuisanco and no smell at
any part of tho process, It i not necessary to go
to tlio oxpenso of carrying the installation s Jong
way ofl lo avoid a nuisance, becauso some peraons
recommond tho carrying of the installations miles
out of the placo, It often entails a very heav
expendituro.  With n properly constructed tan
thero is no necessity for it to Ko Jocated at a dis-
tanco.  Certainly T would not suggest that it
should bo built in & backyard, s somo persans 81y,
I always locate tho tank ab a rossonable distance,
but, thers is no necessity to go to extra exponse on
that account, as thero is no nuisance with tho

stem. Tt differs from the septic-tank system in
this respect, that 1 introduce exygen into tho
liquid by passing it over sills with & drop to causoe
rotation” in tho following chamber. Then the
liquid paeses under a bafle or dividing hoard
to riso over tho following sill, and so the process
is repested, By theso means the smal} particles
of organic matter aro broken up more speedily,
Oxygen is introduced into the mass, and the erobic
organiams find suitable. conditions for their Nfe,
and working while the septic organisms aro re-
duced to n comntose condition like fish out of water,

‘That is the difference between the putrid or soptie
netion and tho oxidizing process, The tank is
built suitably so thab air con be introduced, and,
of course, it s of sufficient size for tho work to bo
carried out. ¥ might mention lero that I am not
o civil engineer, but an associnle member. I never
passed the examination for civil engi I was
created an associate, and so 1 nover carry tho
titlo of civil ongincor. I am o doctor of micro-
biology. I am also n chemist b profession. When
I was in Europs I was the Government expert,
for Im'ly, and afterwards in France I acted in
epidemics as an expert when they broke out. I
carried on my profession us an experb in Franco
and Valetta in contagious outbresks. I was called
in to exam i ically and to terach
the cpidemics, I served for about three and « half
yenrs in the Pasteur Institute, where T was study-
Ing cancor corpuscles. I gavo up medicine for
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hiygiena, convinced that prevention wos more im.
portant than eure  Iaving found in largo citics
an enormous sacrifice of human life througl the
wunt of hroper hygiene, I determined 1o dedicato
my life to hygiene, and so I left the medical pro.
fession. For tho last eighteen years T have given
my whols attention to the question of sewage dis.
posal iu o great wany cities and towns, I wan
called ovor to Valotta by the Britiali Government
when an opidomic broke out in the Fleot, and the
seasels had to be vemoved to Gibraltar, I enused
o largo tnuka to Do built ahove Slima, and the
water to be discharged intermittently to Valetta
and Slima to dlear the sowers. Proper ait inducts
wero plncod on the lines of sower, and the result
of applying this simple method is that Valetta is
now a henlthy town. It is known lhat for its
size it is tho moat thickly-populated town in the
world  From memory I caunot state the popula-
tion, oven appfoximaiely Up tho hills one house
fs soon right np against tho other. Simply by
arating tho sowors and flushing them the noxious
constituents in the town were entirely removed,
and tho sowers now are so sweet that ono can
walk through thém without expericncing any
offence It is abont twelve {cnrs sinca 1 dealt
with tho sowera of Valetts  Tho system T intro-
duced still provails. The authorities huilt Imge
conereto flushing systoms with automatic flushers
and salt water is pumpod into these, g fresh
water is scarco on the hills of Malta The sowers
ate flooded by snlt water from the ocenn. At Pisa
the autheritics wors experioncing very serious difii-
culty with the efiluent from the abattoirs, The
water in ths river waa absolutely black and stink-
ing.  Wa introduced n system of tanks for the
settlement of the paunch waste, and the fluid that
was vun off was {veated by @ration. By this means
the nuisance was abated very much It was not,
howover, o completo treatment. T wanted to fako
further aclion, bub it was not done. The autho.
rities thought that what I had done was sufficient,
and I received from tho lown a gold medn) for
my work, Tu the city of Florence for three years
T carried out great nltevations to the sowerage,
aud on leaving tho city T received n gold 'mndzl

Afrfed T went to New Zealand, whero 1 installed
a work at Bunnythorpo for a dry-milk ifnctory.
Tn vesponss to an invitation 1 came over to
Byduoy, and in Now Scuth Wales I have carried
out over 300 installations, some of them heing
fairly important, auch as the one ot Kenmoro
Hospital for tho Iusane, near Goulburn, whero
an epidemic of entoric broke out in & community
of 1,400 porsons, 'This typhoid had existed for
threy years, and the autliorities wero umablo lo
stamp it out. A grave was kept open for the next
enteric patient who should die, and lopea of
getting rid of the plaguo hud been given up. I
promised the authorities that if they would nstall
the oxidizing system for tho disposal of sowngo
the enteric would svon disappenr from the hospital.
An installation was made and with the excoption
of one or two rare sporadic cases, enterie has been
enbiroly unknown for the last four years, The
efluent from the oxidizing tank is putuped up to
irrignte the kitchon garden. Tho doctors, the
mannger, tho attendants, and the patients eat tho
vegetables grown in this gorden, and enjoy them,
At Gladesvillo Hospital for the Insane, where the
Government hed installed septic tanks, the autho-
ritiea met with continunl trouble, One of the
huildings had to bo closed, the docter could not
open his windows when the wind blew from that
direction, and at the main offices the stench at
times would be felt.  After soveral at{ompts had
been made 1o rectify tho tronble, Dr, Erie Sinclair,
Taspector General for Tusane, requested mo to alter
the system It was al.ered, and afterwards I was
requested to olter the other septic tank on the
grounds.  Both tanks aro giving entiro satisfac-
tion, and nover has cause been givon sinco to any
one to complain of & smell. Tho eflluent from
these tanks terigates the vegetables which are con-
simed by the doctors, the staf, and the patients.
The oxidizing system has heen installed in_this
State at many convents, public schaols, hospitals,
and private houses, I have plensure in reading
te the Committee some testimoninls I have
received 1 —
' Telmont," Gordon-rond,
Rosevllle, Oth October, 1013,
Neilson,

from the maedical faculty, The j
me was made by the mayor, and the Lanert, a
seientific nowspaper published in England, printed
A lengthy roport about the work I carried out at
Florence, In tho cnso of many other towns I have
heen called in, and I have rectified the sewerage
nnd dono ono thing and another of that kind.
Whilo I was working at Malta T was roquested b

Lionel Phillips, Fricker and Eckstein, of Soutl

Afyica. to go down to tho Witwatersrand, and re-
move tho septic tanks which had been installed
Ihere and introduce the oxidizing process, T went
Lo Johaunesburg and meb the mine magnates at
the Corner Houso, and Mr, Beynon, representa-
live of the Septic Tnank Company. With several
of the maguates and Mr. Beynon I inspected the
works, and immedintely #tarted on the Village
Main deep, Simmer and Jack Villago reef, and
another one, whose namo I forget. I altered the
soptic-tank system to the oxidizing system; the
dilferonce was very much romarked upon, and Mr.
Tionel Phillips immediatoly requested me to pull
out the eoptic tank at his residence and install my
own eysbem. In South Africa I instolled about
thirty works, I dealt with the sowerage systom of
DBoksburg hospital which was creating o great
nuisance. I have in my posscssion testimonials for
all these works. A strike broke out, several of
the mines closed down, and things got into a very
bad condition. I consulted tho health officer of
the district about the advisebility of my deferring
other works till botter times arrived. From Sonth

s Esq,
Sir,~1 am sending you nq!aw lines to let yon know
that the septic tank installed by you ix working satis.
factorily, and the efiluent causes no trouble, nnd is
doing & Jot for tho garden,

Yours faithrully,
R. L., Provosr,

Tt will be noticed that Dr. Provost calls it a septic
tank,
Conveni of Merey,
Goulburn, 3rd January, 1014,
I havo plessure in stating that the sewage ‘treatment
hera is giving satlsfaction in every way,
1t las been used now for over one year, and I shall
he wc’ll plensed if it continues as satisfactory as at
presont.
! Sister M., Gasrirer, Suporioress,
Ta Montgemerio Neilson, -n
Bull's Chambers, Mooro-street, Sydney.
231 Muequarie-street,
Sydney, 10th October, 1013,
M. Montgomerio Neilson, Esq.
8ir,—I have much plenauro in stating that the septic
tank you instslled at * Deresford,” Roso Bay, is work-
ing matisfactorily, and although withic fourteen. feet of
tho nearest window, I have never noticed any unpleasant

YVours truly,
E. H. Runeper,
T omight state that all these tanks are open; thoy
have two 4-juch apertures on them,
“ Culwalla Chambers,"
Castlercagh-straet,
Sydney, 2nd October, 1913,
Dear 8ir,—In reply to your inquiries as to the work-
ing of the sewage tank ‘installation on my property,
1 havo pleasure in stating that nt thys pcnos (wltiel:

ce



Maitew 3 Nellos,
wn Ray W

s more than & yesr sints ¥e commenced using the
{'mm) 1amq & satiafiad with the pesult acliorveds
“Altliough the tank is relatively close to my house atd
has dews than (a0 square chiatns for the dispossl t.l’ the
efuent, | suffer B inconvenienge In any way, There
§2 wo smed), awd the efuent s a¥ taken wp propesly

n the il
Tours (aithtoll
e B, Diex.
Mr. Moutgomerie Neilson,
Doll's Chumbers, Hydveys

Byiuey, I0th February, W4,
The Managern,
Cotoniat Benk of Awtra T.
109

t, Sydney,

Dear Rir,—At the request of M, Montgomerie Neflron
we beg to stato thst 1his company hae Tiad non-septic
1anks for the treatinent of sewage matter erected under
Ay Aeilson's specification wud supervisiun on two pro-
remu i wwliieh it I8 interested, and that the results
iavo becn no highly successful that we are at the !u'mnl
mument considering the question of Daving another in:
atatiation provided by 3, Neibon on » hotel property
u vow aof the wuburbs of Syduey

Yours truly,
Yor Taohey's TAmiles,
W, Davis, Managers

Wo have put u five tanks for fm,

o Kingelanil,*” Cranbrook-road,
Rose' Dsy, 15th October, 1013,
Pear Mr. Neilsone~1 am glad to ha ahle to sy it
Loth the non-septic fanke you lmve Tantalled for mo &
working weld and proving most satisfactory in every waYy,
andd althougl oue of them i placed ou!ly 13 feel away
feom Gl houke wa have sever noticed the slightest
sspicion so far of auy offemive odour Enlﬂllluﬂﬁ from
either of them, Again, sl what to my wind Tv ono
ol the chiet your the task,
e the it that the snadvertent thyowing Jown sud
admission of any antiseptics dues nut desteay of {mpaly
Its action which 1 believa so froquently accurs with
othier » veplleid seplic tanke,
1 winlh you overy success with your patent.
1 semain, very falthledly yours,
Nicuoras 1, ELIOTY.

Moutgomenie Nevon, Lisq.

1 will now read o short deseription of the oxidize
ing provess by Dr, G Bickerton Blackbum:—

O Tresday, the ST d1y of Avgwt dnstant, 1 viaitesd
CGiadendte Mesind for Toone amd eazetolly psamined
the twe westoms fur (e digporal of sewage Tustal ol
there  One of them. an_ordingfy septic tank wes in
stallod, T believe by the New South Wales Govermnenty
aml i the forpt (o current ose.  The other, o nouseptie
fark, 1 beluve, wax the myventlon af Mathew Nout-
yommere Neihon, The outsianding filferenca Letween
o twa wystems lies in the leugth of tima tha waste
prudsets dealt with in these tanks are expused 2o aerobie
vomlditions,  In the later stages the nefoble nr%unlmu
Ten 1o take A pliare, but the ¢fMucnl so zooi hureled
wner the conereio sieps deshoed 1o dasint this atrob e
aetlon ¢hat these con take smsll part in the treatineut
ot tho oflnent. In tha uon-goptie tank designed by Mr.
Netlson, the conditions nre quite different, Ilere the
eMacat passes At 1o o closed chsmber nnder snaero
e conditions, but nfier o fow hones parses on nto a
serfes of chambers ex to the oir whese the yest
of the clanges take place. 'Theee chuinbers nro 81 da-
sigued that the materials are by means of couvenlently
arrannol rikee aml 1l ond *races™ cxposed agaly
and ngady o the air till fnally the cflnent passcs trom
the thied chamber on its way to the filter; A n rowlt
of thle totelly difforent plan the slage of puteelaction
is cntirels abolished, for in and aromd the non-septic
tank there 19 aholately no offensive smell, in A fret
Deere in no smell ot all, At the eeptie tank, and, in-
decd, for o 'ong dwtaneo on s windward side, the
odour wex wmast offensive and etrougly redolent with
selptmrette | ndeogen T tuquired from the koad gar
deuer and the mediesl superintondent at the liospital 1o
gevestain what ther personn) feelings wero as regards
thre offt emee of the two syslems, and they wers Toud

o sdvauce, Dad tlie tanke leen vy way umiler of dat
of the non-seplie tank,

As gegards the differenco Letweon_the tao systequ
from Ihe polut of view of & patent, 1 now little, but
certainly say that from the bacvteriologieat point of view
the two sptems could lardly be more difterent,

Youra faithfully,

Ch, BIeREumN Blacksas.

Dr, Blackburn, a bivlogist in Sydney, was e
quosted I\ly the hospita) nuthorities to make o re-
port to thiom on the procers. Wo had an appli-
caljon for n patent, and by the perminion cf Dr,
Rrie Sinclair, and at our pequest, Dr. Blackbury
iuspected tallation, and reported on the
process. 1 asked Dr. Sinelair to abtain a veport
from an unbinsed person, and so nn fuspeetio.
by Dr. Blackburn was sreanged. We alsa lnd
« report fram the hiead of the hcspital—~1 have not
brought. it with me—and ono from Ur, Eric 8
claje Mimself. Tho repart of Dr. Blackburn was
weilten abaut thres years age, Sinco then, the
othar septie tonk Te spenks of ot Gladesville T
heots altered to my proctes, Thero is no septic
tank there now. [ would be very plessad ¢ show
to the Commties an inetallstion of my systew,
Wo Jave a large sumber of instaflations abont
Sydney. Wo can show you tho process st Glades:
willo on any day, or if you Hks at Kewmore, ¥
ennt show you eight or ine instaliations at he~
pitals or convents, Tho system conld deal with
a lsrge cily such no Molbourno cr Syduey. s
gront ceonomy lies in the faet that it is antomatic,
Bs you will observe from an inspection of the
plan 1 produce. It does not require atlention
{0 open shnices or cut off the offiuent, beeanss the
wholo s worked by o cleek-like arramgement of
afr valves without any muviu‘,z power, 1t M
worked just by the pressuro wihich is caused Wiy
the sewage, The working parts aro shown on
thi= plan Tho cost of the whole thing, although
wo have thess working parts, is not anything Jike
the catt of o saptic tank, as ib is much smaller in
§ta construction. ‘There is also the very greav
cconomy of almost sio attention beiug required,
A visit ones n weck is more than suflicient. You
pive out the timo of contact that you desire by
a lirottlo on the feed pipe to the discharee
ehiantber, and thereaftor it will continuously
work to that time in jts dischorgo of each filter,
Ae soon as o fiter i full the supply pipe is
closed by an air_lock: tho efluent romains in
cominel, with the filter for the timo required, and
then discharges itsell by a syphon, and remains
empty till its turn again comes to be filled. 'Tius
1 )} done without any moving parts, and with-
vut any_atlention, Tho installations at Glades-
ville and Kenmoro nre the two largest ancs thab
T can recommend tho Committeo to inspect. Tho
former serves o community of 1,200 persons, aud
e latter n community of 1,400 persons. A tauk
built for o community of 1,400 persons wonld
treat the sewnge from 2,000 persons withouk
being everlaxed, becauso there is a great deal of
latitnde in tho working of the tank, and the
precigitated silt is removed once a year by &
valve The silt is absolutely without odour, and
only o very small quontity accumulates, Tt 18
romioved through a sfudge lifting pipe. Spoak-
mg roughly, the instalintion at Xepmoro Haos-
pital cost about £1,000. Proportionately as the
size of n system.is inerensed tho cost of constric:
tion is di I. I may sdd that when you lift

{n tT air praises of the non weptic tank aud 5
ef the septc tank, the latter of which they deel*ra
tkes Tife all but unendorable fn Dot weather owing
B the stench of its oftnent. The efiuent, as described
Ly ma, bys heen considered  the case of the non
ropta tank ofure it has pasted to tbe filter whily in
tle spte tank it Liad already assedd throueh the filter,
and wsb t2creluro (@ state that ehould have been far

the cover off n tank, oven in the first chamber
where the sewage is, you will ses frogs breeding
und hopping about. That is cvidence thal therv
is no poisonous gas in connexion with tho system.
as T could demonstrato to you this aftersoon as
ditfersnt places.
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{Taker at Carberra.)
ATEDNESDAY, 10m FEBRUARY, 1915,

Present »

Me. Ry, Chaivman;
Henator Keating, Mr Finlaysen,
Nenator Lynch, Mr, Uregory,
Boenator Story, Mr. Bunpson,
Mr, Fenton, Mr. Labrd Smith,

Daid Mider, NG, VD, 18.0., Adminis
trator of tho Federal Territury, swoin and ex-
amined.

93, Fa the Chimrman.—~With regard to rainfall
and floods, T think that tho best thing T can do
iy to refor tho Committro 1o o pavii tary
paper on tho climato of the Ya:s-Canborra dio-
trict, and numbered C.12,600. 1t is o roport by
Mr. itunt, tho Meteorologist, which shows tho
mamfall and tho temperature for tho Capital
Territory. With tho parliamontary paper, 1 boz
tn put in a_map thowing the rainfall of the
(tapital Territory. TL will bo comn that the mean
sverage rainfall in_the vicinity of Cauberra is
93 jnches. Tho rainfall increasts very considers
ably as you got towards the monntains scuth of the
Merrmnbidges River, mnd in the southernmost
1art of the eatchmont of tha Cotter River, it will
ha sson et ib is over G inolies & yesr. As re.
f.uu]s slorms and the provailing winds, T woeuld
ike to put in o an exhibit] Erhilet D]—n copy
of a pamphlet entitled, * Information, Condi.
tions, nnd Particnlars in the Preparation of Com-
patitive Designs for the Federal Capital City of
e Commenswenlth of Australin  The informa-
tion desired hy the Uommitteo is supplicd on page
11 a9 follows—

The prevailing winds during the whiler montis are
fpom punts west of the meridinn, ol theee fzom the
wonth, eoutlowest, and weet pass over tle snow-clnd
Mps, thry aro een,

Durtag the summer, Bob dry wimls from the werd nnd
porthawest alieriate with coot wimds from she south,
whtle the freqeent anetleeart winds feam the deean are
refroshing, anl serve to modify the summer tempora:
ture.

The winds ure akgolutely haalthy, but, of course,
thoy ara cowewhat trying, owing to the manuer in
wiidel ¢his place has Lean denuded af tyeca, Tho
present couditions ara nat a3 favoraklo a3 they
nitg'e Lz, noe &t thy wild ha afer the raafleress
{ation ochemo has heen carried into effect. It
woans replaciug with treea of suitabla char-
acter tlig timber which was origivally on ttu
country, and which hes hean cut down. Ou the
weather side of tho city, thet is an the wostern
oud northowestern side, there must ke helte of
timber, The partientar clars of timber to bo
planted has uot yot been deterinined upon, be
cruse W ora experimenting.  But it will b como
bordy quick-growing tree, Pinus insignis has
givon mast excellent reaulls up to Mo presont
time. Maving established belte of forest thero,
other planting may be carried oib under their pro-
tection. When the scheme for establishing the
Fedoral Capital was under consideration, one of
the fnctors which the Minister of Tome Afairs
fiad -to-consider was the probable population of
the eity &b vnryin[i slnges, from tho incoption
of operations up to the time of its being occupied
for the purpess for which it is o be erceted.
That sequonce of operations, which, of course,
includes soguenus of works prepared by Calouel
Owen, Direelop-General of Works, was based upon
thy sssarsped that a design fov o tag-out of the

sty wotld b adopted at o certain period, In
that particular thece lies bpen & (ailuce I amt
not awaro of any desipn whicl hias wet with tho
approval of (ke Covernment heing  available.
Ouwluy to tho delay which has takeit ploce, the
sequeties of operations and the sequence of works
have been materially futerfered with., In L::Iy
npluiuu, o delay of at least, two yeara has reaulted.
Tha Ingg way uut antwipated when make
ing a vtat t ol the probable popul ‘The
lwpulnliuu of the city, at s catubilibhmont, would
nefude Uio Governor-Geueral and his stalf, wow-
Dbary of Dacliament, Justices of the High Courty
aflicers of DParlnment, ofticers of the Civil Ser
viee, undoubtedly @ small detael of the De-
fence Farce for garrison duty, the Military Col-
loge, und awdions  The Catmonwealth Statisti-
cian worked uub the matter on those lines. It
was autivipeted thut the number of warkiuan et
ployed in the first eight years would be fram GO0
to 2,000, The works were Lo be spread’ over that
poriod far cconomic reasous, and with the abjeet
af inteclering as little as powsible with the labour
market  The average workman would have de-
yondunts, who ight be put down at ueurl{ &
For Lv .5 tated subadiary pupnlation—that &
for the conduct of huliucu-—-t‘m fuetor would o
217 in addition,  That would make the tatal
estimated population et the date of the estaliwle
ment of the Seat of Governtent at Canberea
17,000 eouls. The estitate of the population 18
st it will fueresse in the sawa propertion as e
population of the C alth, aned that in (fly
yoars uftey the first accupation of the aty the
population wight be placed at 36,000 souls. Al
the peezent moment the population of the Federl
“erriery 1 uot 3,000, There ks heen n wmarked
iuerease in this way: at ane period wmare than
LU00 men wore engaged on the caustruction ol
works, railways, and similar matters. Many of the
woa brought their families here At tha present
e the tamber of men ongaged hers 13 600
Thoy wifl continue to be an caged so long a8 the
\\m'gn are there for thent to do.” We fiuve now al
the raw material veady to go ou witl the pre-
Ruinory work i Purlinwent provided the plend
and ths wouey A brickmaking plant is woder
sonstructivn, caneerning  whiclt the Dircetars
Goneral of Waorks wilt give all  inforaatiou
PFor the public purpoeses of the city tho works
coction will vequira to turn oub 16,000,000
liricks 0 yenr tor tho next seven years. No pros
viston has beon made for the bricks  shich wll
be vequired privately A large quantity of Aus-
rralinn timbers hns been prerehased, “and pro-
perly stacked, and in liesug seasoned naturally.
As vogords the supply of timber suilable (or
tmilding purposes, we heleve that to the sonth
of the Murrumbidgee, w the pavishes of Hooe
vemba and Orraral thern are (ovests of very good
quality hardweods, That natter i heivg in-
vastigatad now Otherwise, (he resources of the
Fedornd Territory for uilding J-m‘\\u«-s are vory
fow, Moro than 200 wiles of voud bave cither been
niade or placed in proper, ordet for lieavy trafic.
In addition to that a railway has been brought
from Queanbeyan on the Goulburn-Cooma line
to Canberra At e proseut time the vieinity of
tho power-house is the ratlway depst The erer
tion of & power-housy was indwspensible. L
rapidly approaching completion.

09, To Senator Lynch.~~Apart from the delay
fn the lay-out of the city, and the carrying an of
works, T have no yenson to alter wy estimate of
the growth of population. We tnve uat had wany
inguivica from percans desirqus of living in tlo
Federal Capitsl as a kind of ssuatorium. for
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tho .reason ihat the eclimatic and other con-
ditions of the Territory lave not been ad-
vortised. But large numbors of visitors from
all parts of the world have beon mmch ime
presed with the splendid climate. Thero wilt
be o combination of attractions here, Without the
aid whiclt we will derive from the enginoers, archis-
tects, and landseape gardeners in making beauti-
ful ronds, parks, drives, and buildin , 1 do not
think {hat the climato iteelf would induco many
persons to come for the reason that in Australin
thers are other elimates where accommodation of
tho best description ia available for visitors, That
is not: tho case liere, T have no hesitation in say-
ing that immediately tho city starts it will be
fmnt attraction (o people from all ovar tho world.

do not expeet an influx of pormanent set-
tlers solely on’ account of the climate. As a
layman oty ordinary experienco, and not as an
engineer, I havo no hesitation in saying that
there would bo an ontery if it wero proyosed to
allow the sewage from tho Federal Capital to find
its way into the Molonglo River. I am strongly
of oimlcn that no form of treating the sowigo
will ‘be acceptablo to the publio of Australia ex-
cept one under which the efluent, after treat-
wment, is distributed over broad ncres. I do not
approve of the suggestion to tho Committee that
the efluent from tho treatment works should ba
run into the Molonglo River Lelow tho praposed
ortamonlal lakes,

100. 7o Mr. Laird Smith.~A board of compo-
tent officers was formed to inquire into tho best
means of disposing of the sewngo, and I am abso-
lutely satisfied that their finding was the best jn
the circumstances. All the levels wero taken by
the Director of Commonwealth Lands and Surs
voys, Mr. Scrivener, who propared the plans,
which, of courso, wro availablo. Thero 33 no
question about the accuracy of the levels which
havo been taken, and which are iudicated on the
public plans.

101 To Senator Story.~I have considered the
desirabilily of planting troes, which mikht be, to
somo oxtent, revenue produciug as well as orna-
mental  Not only has tho matter been considered.
nt already a large number of young trees (cork
und oak) ure in tho narsery, Orders have been
placed for olives—walunts are already growing in
the aflorestation arca—-for tho purposo of testing
their suitability for this country. Up to the pre-
sent timo tho results have been quite satisfactory.

(ZTaken at Kcnmore.)
THURSDAY, 1lwn FEBRUARY, 1916.

Present:
Mr, Runky, Choirmun;
Senator eating, Mr. Finlayson,
Sonator Lyneli, Mr. Gregory,
Senator Story, Mr. Sampson,
Mr. Fentou, Nr. Laird Smith,

Charles Alired Hogg, M.B., ChM,, Edinburgh;
Medical Superintendent of Kenmoro Hospital
for the Insane, sworn and examined,

102 7o the Chairman.~1 have had full charge
of the mstitution for abouy five years. When I
came hero we had the ordinary dry earth-pan
system, and disposod of the sowago in trenches
abmr 1% fuches deeps in fact, we dispose of some
of it in that way now. So far as the trenches

wero coppepned we did find it & satifactory wa

of disposs), but, we got tho pans infected and: thio
rosult, of course, was an epidomis of typhoid hero.
The trenches thomselves were quito satisfactory,
but we got a source of infection in tho hospital,
and the pans, although they were steamed avery
day, gob infected, Wo lhiad, I think, about oighty
cases of typhoid, It was this epidomis that caused
ua to look out for another system which would be
suitablo to local conditions, We traced tho opi-
demio to the use of the pans, but the pans would
not havo caused the epidemic unless thoro had been
& typhoid carrier in tho placo. Unless thoy had
been infected with the typhoid gorm they “coukd
not possibly have caused an epidemic, Sinco the
inauguration of the present system of sewage
disposal the lLealth ‘of the patients in the
hospital has been a great deal better. The
mothod of treating tho sewago now is wore
sciontific, bub I think that tho cessation of
typhoid cannob be sttributed wholly to tho instal-
Iation of the oxidizing systom, becauso wo have
inoculated all the patienfs against typhoid, We
did not use tho anti-typhoid indoculation while
wo hind the pan system in us>.  Sinca tho oxidiz-
ing process was installed wo hava not been troubled
with any smells, The tarry smell which the mom-
bors of tho Committeo noticed to-day is practically
the normal coudition of tho tank. I do not think
that the amell is offensive, Of coures, it is a
matter of opinion. I heard some gontloman eay
to-day that it was offensive, but, personally, I do
not, think it is, Wo had other tanks put in hers
on different; lines—what thoy coll septic tanks—
and we converted them to fhe oxidizing system,
bocause wo found them by comparison anything
but satisfactory, I think that the oxidizing oys-
tem is better than tho soptic-tank Bystem, An n
medical man I do not think that tho slight smelt
which emanates from the tank is injurious to
bealth. I do not live oxncﬂg near tho tank. This
office in which wo aro assombled is situated sbout
half way botwoon the tauk and the houso, Thero
have besn no complaints about the tank, If tho
rumber of inmates increased 1 would have no
Lositation in continuing the present system. T
do not know of any better system at present. Ono
does nots know what further improvements may bo
made, bu at present I think we should go in for
an oxtonsion of the system if required. I have
had exporience in similar institutions, namely, at
Gladesville, Parramatta, and Callan -Park. Cal-
lan Park, which is near Sydnoy, uses tho ordi-
nary water system, discharging the sewago directly
into the sewer, Gladeaville uses the water system,
bt it aleo has tanks like the ones here, I beliove,
Parramatta used the pan systom whon 1 wag there,
but it now has tho water systom connoctdd with
tho Sydnoy schemo, T have had no experience of
& similar character in any other institution. Wo
geb oxcellent vegetables from the nse of the efffuent
in the kitchon garden. I think that they sre free
from any danger of infection. I do not think I
would caro to cat vegetables liko lettuces off o
sewage farm, 1 would eat anything which was
grown above the ground, suclh as fomatoos, or
peas, or beans, but I do not think I would caro
to cat %‘mon vegetables liko lottuces. With any-
thing which was cooked there would-bo no danger,
but T do not think I would care to cat lettucos,
even if they were cooked. It may bo a persorial
objection, Decausy the question of cleanliness of
irrigation comes in. I do nob think that I would
care to eat lettuces over which sewage had been
spilled, not for rensons of danger, hut for personal
reasons, I supposo that my objoction may be put
down to sontiment. If the vegetables are cooked
there can be no danger. On our farm we grow

thirles A oty

39 NthFebrury, 013,

peas, beans, cablmges, cauliflowers, cucumbers,
tomistoes, carrots, petsnips, melons, and pump-
kins., We have not been able to sfford to use
water it tho vegotable garden in abundanco, We
finva had to ba economical, bocauss wator here is
somowhat oxpensive, For the purposs of economy
WO prefer to use the offuent, e that one can
ecarcely make a folr comparison betweon the two
wmothods of growing, If wo could bo lavish with
fresh water we would proefer to uso it ovory time,
With one excoption wo grow enough vegotables
on the farm ta supply all the pationts. We never
buy any vegotables oxcopt potatoes. We liave had
noconfplaints of the quality of the vegetables,

am afraid that I cannot make a comparison be-
tween vogetables grown outside the hospital, and
out own vogotables, I grow vegetables at my own
houso without the use of the cfluent as manure,
but T eannot say that T have noticed any difforence.

103. To Senalor Keating.~Counting the staff
thero ar6 about 1,400 residents in tho hoapital,
Of that number I should say that the septic tank
Is probably taking the sewngo of 400, Up to the
last twolvo months I should ‘say that tho tank was
taking tho sewago of about 150, and ths last 110
liavo only beon connected during the past year.
The tank has been in uso for four years, and at
presont it is accommodating about 400 persone.
As fast as wo can get tho material wo aro con-
necting all tho sowers. When I said 400, I was
voferring to the day sowago, At night wo have
all the darmitaries connected with the tank which
Drings the wholo of the male side to about 600 or
700 at night, Every dormitory has s water closet,
which is used nt night. T cannot sny that I have
given consideration to the systems of dealing with
sowage. Since I was trained in the university 1
have never had to consider the question. 1In con-
nexion with the installation of tho oxidizing
system here, I did consider the system itsolf as
Aistinet from other systems. I think that, s far
as tho tank goes, this is tho most satisfactory
systom T have secn. Not only do I regard tho
system a3 satisfactory, but 1 think that the Do-

parfment itsolf regards the a{slom as salisfactory,

‘bevause they puraued the policy of imitating this
tank at Gladesville and Morriset. Wheraver tho
have to put in tanks now, they follow up with
‘this tank. So I think that one can fairly say
that the system has given satisfaction to the De-
partment of Lunacy. So far as I know, it is a
satisfactory system for an instituticn of this kind.
T can say that it is more setisfactory than any
other system T know of. A regards. sta suit-
ubility “for aggregalions of population such ns
towns or suburbs, I should ‘say that, provided
thoy had a good plant to pump the efMuent away
from the town, the system ought to give satisfac-
Aion, T do not think it would do to leave the
offlucut in its reservoir for an unlimited timo., I
think it would have to be pumped away from the
town, That is to say, the efluent which we put
an a garden now wouild have to bo got away from
the town, T do not think that I liave had suffi-
rient experiency of the system to say whether it
is o limited system—that is, a aystom which is
suitablo only for a smull community,

104, Ta Mr Sampeon.—T do nob think it wonld
do the slightest harm to vun the efluent from the
fank info o running creck provided that the
water of tho ereck was not used for drinking pur.
poses, and I do not think it would do any harm
then unless people objected to driuk the water,
T would not care to drink it myself. § eaking
from a_health point of visw, T do not think it
would do wny harm, provided that the creek was
¥ runuing one with a sufficient volume of water,

I do not think it is desirablo Yo run Any sowago
into a stationary pool. I should say tiist thoos
would be 2 risk of contamination in so doing,
If you were to leave water staguant, oven ordl.
nnrr water, for an unlimited tinm, it wonld oven-
tunlly slart to stink, aport from any such con.
tamination L de not think it would be tho best
thing o do te discharge tho efituent Srom n Bystom
Into a crosk or stream running slowly through n
towy. 1 do not think it would do any harm, but
1 certainly consider that the batter system 13 to
removo tho eftluent by pipes and pumping from
tho {own to a sewnge farm, or somo mich place
I do not think it is advisuble to run the sffluent
into streamy such ny wo get in Australia, if 1t
can bo avoided. 1t is only a matter of opinion.
I am not sposking from anything I know. Al
though T havo seen the eMuent running into the
ceeok hera, T ennnot sny that I have noticed any
nuisance from it.

105 To Senator Story.—Sines it was put in
operation hero, T have never, on any occasion,
noticed a stronger smell than tho ono we noticed
from the tank te-day. In the garden thers is &
tank jnto which we run laundry water, but 1t is o
different aystem altogether. We run our laundry
water into a spacial tank. We do get a bad smell
from that tank ab times, but not from tho tank
which wo all saw this afternoon, The tank in
the garden is not a tank designod by dr. Neilson,
but “ouo which wo constructed ourselves,

106 7o Senator Lyneh.—I think 1t would he
correct Lo say that the trentment works wo in-
srmed to-day in the grounds would accommodato
the sowago from 1,000 porsons. I think that tho
tank cost about £600, but wo found our own
twbour. If you had to ougagn labour, I could
nct cay whit the tank would cost. Weo had our
own Iabour, and the only thing we had to do was
{o buy the matorial. Mr. Neilson supervised the
work.” 1 think that, with tho connexions, the
tank cost us u little under £500. The defects of
the septic tank system T described to the Commit-
teo wore prim-ipnlly the had smells. I think that,
in all probability, it was duo to the construction
of the tank, T think that, in the case of o septic
tank, the stulf is kept in longer, and it goes on to
putrefaction, but in the oxidizing tank it does not
go to that stage; it docs not pulrefy to tiie samo
oxtzat,  Of course, where you get putrofaction,
you gel a cortain amount of smell. I have not
found this systam to affect. the health of our com-
munity detfimentally, The doath-rate in this
hospital is about half what it is in any other hos-
pital for the insane in New South Wales, Tho
septic tank I described was situated in front of
the new blocks, It was situated at about tho
same distance from this offico as the present tank
is. The smell from the ser!ic tauk did not pene-
trats all ovar the establishment, but it was felt
a good deal near the buildings.

107. To Mr. Finlayson.—~The septic tank had
not a filtering bed. 'Tho tank we inspected to-
day has throe compartments. I attribute the jm-
provement. in our sowerage system to the jntro-
duction of the two extrn compartments, 1 have
not noticed that the oxidising systen 15 likely to
breed flies or mosquitoes. Mosquitess aro protty
bad lore, but I do not know that I can attributo
their existence to the tank. I think that wherever
you got slagnant water, or even a fank which is
always full, although thero is a stream going
throiigh it, you will get mosquitces. T do not
attribute the’existenco of tho flies to the presenco
of the tank. Flies have always been bad hero,
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I bave been hers for twelve yeary, avd fiw were
aiways bad under the ordiuary dry pan gystem,
quite independently of the question of tanks.

108, To Mr, Laird Smith—Tho criginal difi-
culty wo had here wax purely a septic tank difil
culty, and, of courss, putrefaction did seb up,
The groat thing with tho present tank s that yon
must have a sufliclent flow to get your sowago
through the fist division, without renminlnﬁ
thero too Jong. If you liavo n stagnant first tan
with an insuflicient low of water, you will get all
tho drawhacks of the ordina npt?c tank, that is,
putrefaction _and smell, ho flow of liquid
through tho first fank must be regulaed, so that
it akall not stagnate too long. We experience no
troublo in securing the regular flow.

109. To Mr, Fenton.~1f wo lisd a larger aroa
of land available, wo would not place the tank in
the most remoto portion if it meant tiat we would
havo to bring the cMuent back to irrigato our
garden. If wo hind an ares of ground to irrigato
forther away from the building, wo would
naturally put the tank farther away, provided, of
course, that it would not interfero with tho irriga-
tion of the ground. The present lank was put
wliere it is in order to irrigato a great denl of

round ; its location was regulated not so much
hy the nuisance, for it is not creating any
nuisance, but by its suitability for irrigating our
vegetable garden and tucerne paddock. ~We could
taks the tank farther away, but if wo did so we
would Lave to bring the eflluent back for jrriga-
tion purposcs. We put the tank at the nearest
Eoint on our land, and irrigate away from tho
‘buildings. I do not think it would inako yuch
differonco if we had a lot more land. I believe
that we would still have thie tank in the same
position for practical purposes. T think that,
under any system, & hon‘lh oficer would profer to
instal o treatment system on the fringe of tho
population rather than in the contre of it. Vrae.
tically, one mny say thot tho oxidising system hero
requires very liltle attention indeed. With somo
of the old-fashioned septic tanks a man was kept
omployed all day in regulating tho tables the

used to turn the eMluent an to the fAlter beds, Wo
send round o boy in the ordinary course of
things; he has a'look at the tank, and that is
practically all the attention it requires, Thero is
virtunlly “nothing to attend lo in n mechanical
sense, for all the dischargo is dono by air locks.
It is » question of how long it nmr tako the air
locks to corrode, and to require replacing, “Ihero
is no moisture Eoing into the pipes at all—just
into the air locks.  The appliances liave been
down in fho large tank for four years, and in tho
small tank for five years. We have not had to
renew thewm.

110. To Mr. Laird Smith—Wo havo not ex-
perienced any pulrefaction with the system.

111. 7o Mr Gregory —Tf our tank were situ-
ated 5 miles away, and our sowage had to bo
carried that distance in a drain, I think it is very
doubtful whother putrefaction would et in be-
fore tho sowage reached the tank. In Goulburn
there is a number of theso tanks in uso; for in-
stanco, one at St. Patrick's College, and one or
two in the centro of the town. T havo not scen
tho tanks. but I understand that thoy aro all
giving satisfaction,

112 T the Chairmun 1 think that the far.
{)Iéer  sewage farm is put away from a city the
Ller.
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113, To the Chairman.~In dealing with the
sowngo of an inland town thero aro practicall
threo methods by which the sewage can bo finally
disposed of. Theso methods aro treatment on
Jand, chomical and biological
The trend of opinion amongst sanitarians and
publio health men gonerally is towards believing
that tho bost of theso thres mothods is tho bies
logical systom, accompaniod l:ly final dispoasl of
the treated cfluent on land, Tho biologicit
nethod is employed at o vory lavgo number
of towns in England, America, and other
parta of the worid, and so far ns my ex-
qerieuco goes it is omployed in. Australu,
My exporience has beon mostly confined 1o
Now South Wales, but the method is wsed
very largely in ihis Stato, not oxcluding parts
of Byduney,  In cerlain parle of Sydney, in spile
of its proximity to the oceau, there are cer-
tain districts tho sewago of which is treated on
tho biologieal system, I have liad experienco of
theso threo mothods, and my personsl opinion is
hiat tho bast of tho throo is tho biological method,
particularly from the point of view of nuisance
nrisin;lgmin tho vicinity of tho treatment works, I
was about to say that a well-managed biolo&lcnl
system is practically froo from nuisanco, but I do
not think I should go quito so far as that. I do
not believe that you can deal with sowago without
some troubls, somoe offonce, or nuisance in the im-
mediate vicinity of the treatment works, But I
am quito convinced that the mothoed which causes
the least amount of inconvenience or nuisance is
the biological system. From my own experisnce
of it I am convinced that it is tho best systom
from that point of view. Whon I say that sowago
troatment works ore noarly always accompanied
by a corlain amount of miisanco in their immo-
diato vicinity I do not wish to imply that it may
bo regarded as & danger to healtl:. {mean to sa.
that tho smell which is inevitably connectod witht
uwnﬁo works is by no means always a danger to
health. It may boe objectionablo, and may cause
a good denl of offence to residents in the vidnit{.
but it does not follow that it is a danger to hoalth.
Any possiblo danger to health from such works
arises rathor from living organisms in tho
sowags, which may cvade destruction by tho
methods of treatment at the works, and
rach water supyll’ea, or msy in some other
way bo carried into such a position that they
could be swallowed by human beings. That
1 tako ib is really tho dangor from sowago works,
particularly in tho case of water supplies. Of
courso, all precautions ought to bo taken to avoid
such a dangor as that, The position of Lroatment
works in rogard to_a city is always a mattor of
great importance, Firstly, it is necessary that the
ofluent should be disposed of into some position
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where ils drainage will not reach a afresm which
ix likely to bs usod {n tho vicinily for domestic
cr driukiug purposes, Secondly, the question of
ponsition s of jmportance on account of tho
tufsance causd, oven If it is not a denger to
health, 1 take it that no ono here, no one in
Australis, no one anywhere, wishes to bo sub-
jected to unploasant odours nrkiin from s sover-
320 instalt . s that, Awstrali

ara very much more particular about such odours
than aro people in England, I mean to sy that
Euglisiunon will submit to unpleasant smells nris-
Sng_ from saworago works in o way which Awm-
tralians will not,” Wo are much more particulsr
Lore than ore people in the Od Country, I am
not, acquninted with the particular proposals for
sxwago disposal nt Canberra,  If I wers asked to
adviso whother tho sswage of o now city should
bo {reated in the city, or, at_a liltle moro ox-
pense, ni a point 3 silea outside the city boun-
dary, Tahould fnly P d tho adopti

of a potition 3 miles onteido tho boundary. I
think that no matler how good tho systom was
thers wonld b romo midsance arising in tho city.
T take ib thab Canberra is intendod to bo & fine
example of A city. For inatanco, it is not poing
to bo a manufacturing place, whero slight offen-
tivo smolls aro of comparatively littlo importance,
1t is golug to Lo an oflicial and residontinl city, the
eapital of Australias and, therefore, I think, it is
of mportancs that the wholo place should ho kept
as frao as possible from anything offensive. [
would certainly say that, in relation to such a city
the sowage (realment works would be botter
loented at somo distanco outside tho boundary.
I think if the sowago had to bo carried a distance
of 7 miles to n poing outsido the city putrefaction
would st fu Lofore the sowsge gob to the filter
Leds, Formentation boging as soon as tho sowsge
cnters the sower, and unquestionably a certain
amount of formontation would take placo in tho
sowage before it reached a point 3 miles away
from tho city; but I do not think it would seri-
ously militato against any biological method of
treatment which might bo adopted. It would only
reduce the time during which the sewago passed
through the finst alage in tho biological troat-
mont, Of the systoms imstalled in and around
Sydnoy'I am rather inclined to think that the
crstam of tanks at Cliatswood is tho Lest one, al-
though I do not think thero is muck differonce
betwcon that system and the ono at Mosman.
Unfertunatoly tho two systems aro subject to the
drowhnels that they have an exceedingly geod
method of disposal of tho offiuent. It is discharged
stroight into the sna, and that does away with all
troublo regarding tho effluent, Thereforo they aro
not, perhaps, tho best examples to consider, but
hoth systems nct, very well. ‘Tho Dopartment has
ot had o complaint about n nuissnce from any
individual with regard to cither of thoso instalia-
tions for wany years, 1f land of the right sort were
availablo I would prefer to put tho eflluont on the
land rather than discharge it straight into s
stream, 1t is quite possible that a stream might
bo available which was not being used, and was
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largo towns. That proportion of tho water sup-
ply is taken from tho Thewes, and the Thames
abovo Loudon roceives the sewsge of such lurge
towns as Windsor, Eton, Reading, Qxford, and &
number of small towns and vlllq;u. Tho m\-nFo
of all thoso places goos into tho Thamos, yot the
eoplo of London consumno tho Thames water, and
t is the most hoalthy capital in the world.

118. To r. Gregory.~The efluent is not al-
ways run into tho river without fint being put
on'to the land, So far as I aw awars tho efiluent
is always treated on tho land boforo it is dis
charged into the river, and further, tho river
water is subjocted to o process of saud filtration
beforo it is disteibuted in London  That is re-
gorded na a groat safegnard, 1 mention tho matter
mercly to show you that it is quito possible to
treat river wator into which sewago has gono in
auch A way as to render it innocuous,

115, 7o the Chatrman.—From tho residents in
the vicinity of the threo systems I havo mentionod
in and_nround Sydnoy, there are practically no
complaints, Occasionally wo have hiad complaints
of 8 nuisanco at Willoughly Bay—that is, ot
Folly Point; but that installation’ is undergoing
reconstruction.  Concerning tho other two systoms
wo have had no complainta for o long time. At
Folly Point tho spray system of disttibuting the
cowage over the filter beds is heing installed.

116. To Senator Lynch.—Tho dischargo of scw-

ago into tho harhor has been a sourco of trouble
to the oyster beds at Folly Point.  ¥rom our
Poinl of view it renders tho oysters dangeroua for
uman consumption. The oysters removed from
tho foreshores of the harbor anywharo mear tho
discharge at Folly Point aro found to contain
sowage organisms, and wo regard them o8
dwgerous for human consumption,  Wo havo
nover actually found typhoid bacterin in tho
aystars, but wo find other orgamsms which flourish
in sowago. I attribute the discased oysters directly
to the discharge of the sowage at this peint  Tho
Fisheries Departmont has proclammed an area in
which 1o oyster fishing 18 allowed to bo dono. An
aros of Middlo Harbor has heon preclauned by tho
Fisheries Dopartment whero 1t 18 sllegal to re-
move oysters. The prohibition lias existed for
many years, We have had no ovidenco of tho
freo” swamming fish in the latbor ever lavug
beon affected n any way. The nature and the
quantity of sawage dischiarged is not such au to
affect such fish at all. 1t doos not alfect tno
health of oysters, and it would not matter but for
the fact thnt they are eaten raw, 1 have seen
a great many variations of the septic tank treat-
mont. I have a decided preforence for o large
installation. For dealing with a largo number of
poaplo such as tho population of a town, I am in-
clined to think that a septic tank and confact
beds constituto the best form.

117, 7o Ar. Gregory.—Contact beds are filter
bods which sre filled and emptied, They aro beds
enclosed, as for instance, at \Vxlloughh): upd
Chatswood. At Chatswood, the sowago is dis-
charged from the ssptic tanks into beds full of
clinker or broken stone, or some material of that
sort, When a bed is filled, tho sowage is auto-

not likely to bo i diatoly usod for dri T
domestis purpases anywhera in the vicinity of the
sewage works, but it does not follow that sottle-
mont would not take placo on tho banks of that
stream within o poriod of years, and trouhlp
might arise lator. ~Thero ie o possible danger. if
tho wator of tho stroam woro used for drinking
purpoxs, On the other jiand, I would liko to
draw the attontion of tho Committes to tho fack
that ahout soven-tenihs of the water supply to tho
city of London has rxoived tho: sewage of many

tly shut off. The bed remains full and rest-
ing for a_certain period whilo the sewago is in
contact with tho materisl composing tho bed.
Then the bed is omplied, and remains resting
empty for anothor period.  Again tho bed i3
filled. There is a number of beds, generally from
four to six beds, The beds are filled, rested,
omptied, and rest empty in rotation, That is the
type of installation which is known as the con-
tact, bed. The other main exemplar of this bio-
logical system js tho trickling flter. It is a type
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in which, after treatment iu the ssplis tank-in
overy case there iv preliminary treatment in the
sl tank—tito sowago Is discharged continuous!
1 aropiets over a largo oven of filter material which
ts practically the samio as that in the contact bed.
I would not in any circumatancos allow the offluent
fram any treatmont works to run dircetly iuto
ornnmontal lakes ju the &ity,

118 79 Senatur Keating.~T have not person-
adly 2e2u the Neilzon system in operation; hut our
Depastment has had ono or two tanks of that class
anapected, and I hinve soen plins of thom, I was
not aware that it had beon instalied at the Ken.
more IHospital for tho Insane, but I kiow that it
18 in operation at Gladesville, It was installed at
such institutions with the approval of the Depart-
mont of Lunacy. X took no part in investigating
tho system before np;]:rovul was given. In tho
caso of thoss particular institutions the inatter
does not come within the province of my Depart-
ment. Tho chemicat treatmont consists In tho sd-
dition of ons or other of scveral chemicals to the
sewngo. Tho chemicals used are ecither lime or
alumina, cr sulplate of iren or topporas, One
or other of thos chomicals is used, hut the one
wostly used is lime, tho proportion being about
o ten of himo to 1,000,000 gallons of rovage.
“Tho sdwage 18 then allowed to stand, Matiers in
suspension in tho sewage are precipitated by the
uctton of the hime, and they carry down with them
a small proportion of the mutters which are in
solution,  The s2waga is clarified, but not very
much purifieation takes place beyond thnt of clari-
iying. The great drawback to the uso of c
systoms 1a tho very largo amount of sludge which
1s produced, Thers is always a great difficulty
iu dispnsing of and dealing with tho sludge. !\‘{'y

methiod known whicli can bs rolied upon-to re.
move all patlogenic arganisms from sowage. I do
not think thatl know of & caee whero wuch pre-
cautionary measures have beon taken on o very
large scale, but measures which might be adopted
should include the covering in of the tatks, Of
rourss, many septis ks are covered inj and, on
the whals, I think it is rather a good precaution
to take. “ifio flter contact beds ars not, os a rule,
particularly ax&med to files. If tho tanks aro
covered in, ahd the contact beds aroe hea{)ed ufr
with the material they contain to a height well
abovo the level of the cfluent of the sewage, thoy
aro practically fres of dangor from flies, and tho
cfuent which inally comes from thy filter beds-is,
ono might almost ‘say, virtually freo of much
danger from flies bocause, u!thoufh the pathogenic
organisma have- not beon entirely removed from
them, they are so grestly reditced in number
that any risk of danger would be infinitesimal.
With nljyroper and up-to-date system for s Capital
I contider that precautionary measurea of that
kind should be taken as far as practicablo. I dd
not, think that the greater sensitiveness of Aus.
tralians to smells and offensive adours is due to
the differente in climato between Australin and
England, T think it is duo zimply to the fact
that the Australian, taking him ‘all round, if
Letter to do than the Englishman, He is accus.
tomed to a Letter standard of living. His stylo
of living is freer, more open, and more hygietie
To a certain extont the hotter climnte of Aus.
tralia has an influence in making odours moro
offensivo,

119. Po My, Finlayson.—I do not think that
any syston of sowago disposa) installed in. a city,
or near to a population, ean be regarded as abso.
lutely inoffensi: I do not know of any such

oxpericuce is that ch I systems aro g y
uctompaniod by moro offensive odours then are
liological aystsms. In cortain cireumstances the
chemical systars are very good, but my ex-
periones is as T have just stated, Tho chemical
treatment is applicable to a large system. Tt is
used in quite a number of very big towns in
Surope. Practically the whole of the sewage of
Taadon now 18 treated with hime, and the tludgo
is convoyed to the sea in lightors, London is in
a favorable position for gotting rid of sludgo.
The sewago is treated at Barking and Crossness,
on the Lower Thames. The scwage is treated
with lie and the sludge is conveyed to the
gon. The clear, supornatent fluid, after the

system. On those grounds, 1 am in favour of the
treatment works for Canbarra boing sct outside
the city #§  point removed from tho population,
1 am npenkmf quite apart from the question of
expeuss, or of engineering difficultios which may
occur. 1 am morely speaking from my point of
view on general grounds. 1 do not think that
thero is a gencral tendency towards adopting
small installations to doal with various divisions of
a city rather than to liave ono comprehensive
schemo which would deal with a large population
in one way. I think it is a question ontirely for
local conditions. In some places, whero the local
conditions tond in that direction, small multiplo
installations would bo used, but, of courss, when

deposil of the sewage, ia discharged into the
rwver.  That system is, I think, applicablo to an
inland. town. "I do not think that tho cfituent is
fit to bo discharged into o river; certainly not
into o river which, by any possibility, could be
used for drinking, or domestic purposes, The
lving organisms in the sewage include typhoid
gorms. T menlion them as an yxnmplo, but thers
are many other organisms which might bhe dan-
gerous in such sowage. Tn connexion with an m-
staflation of that sort, typhoid germs are generally
transforred to the human system through drink-
ing water, It has not besn absolutely proved
that they are tranmsforred to the human system
throngh the agoncy of flies and mosquitoos, but
the evidence in favour of the contention is so
astrong that it is practically accepted now by all
panitarians, With any sewage systen precau-
tionary measures should be taken ‘as far as pos-
siblo with rogard to flies and mosquitoes from the
point of view of heglth preservation. In my

inion, srhe mensnres should bo taken, ss far as
possible, to keep flying insects gonerally away
from overy portion of the system, from the sew-
age and the offluent, heoause there is o practical

you geb a number of small instalintions, you in-
croase the ex)lJ)onso voery much, All the installa.
tions have to bo looked after, and it increases the
expense of maintenance any way, X do not think
that there is any other compensating advantage.
T think it depends entiroly on local conditions
whether the area of land ‘is available. For in-
stance, I can imagine a stato of affairs in an in-
land town whero you had, perhaps, four or five
small arcas of good ground for irrigation situated
in different diroctions round the town, but none
of them large enough to deal with the whole
tewage of the tow. In those circumstances, yon
would naturally divide the sewerage systom up
into threo or four districts, and deal with
sewago by means of three or four installations.
In tho case of Canberra, I should certainly be
inclined to make provision beforehand. I do not
think that necessarily you want to make an in-
stallation large cnough to deal with the whole
of the sewage straight away. But thers sre cer-
tgin portions as to which it is necessary to exer-
cise foresight and construct the whole of the in-
stallation in such a way tliat it could be increased
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_ffqm timo to time, as the population grew, I
think 1 should prefor that systom to a system
which would involve the installation of a separate
unit for each section of the city as it doveloped,
Tn connexion with tho biological treatment of
rownge, I should prefer to vetain the filter bed
and tho irrigation ares. If it is absolutely es-
pontial to climinato one division, I would eliminato
the irrigation area; but I should lesitate very
much to do so. It the eMuent is going to bo dis-
clurged into a stream which is likely fo be used,
within 16 or 20 miles at any rate, for drinking
or domestie purposes, T think T should prefer to
Bave the effuent discharged over land as a final
process. Eliminating the filter beds, I do not
thiuk that the distribution of the effluent from the
saptic tank over the land would cause much
trouble. But, on the other hand, it would re.
quire very much more land, and the cost of
maintonaitce and oversight would bo very much
greater becauso the sewago would not bo purified
to the same extent, and the land would tend to
hecome clogged, Tho Jand would have to bo per-
feetly suitable for that system. Generally speak-
ing, if thoso three specific stages in treatment can
bo arranged for, Ishould prefer to dea] with the
sewnge of Canberra in that way, I think that,

W. 0. Areatrror,
Tath Feiry, TS,

begins immedintely. Putrefaction and f

tion aro really ono aud the samo thing, and they
begin as soon as the sewage is exposed to the air,
or, l;t any rate, within an lour or twg of that
ovent,

12L o Mr, Sampon~—I would not liko to
rely on the possibility of tho contact with larger
body of water, such a# an oruamental lake, killing

dintely any deleteri livin i

which remained in the efuent. 1 would‘hnrdly
liko to ndvise o minimum distance from tho popu-
lation at which the septic tank should bo estab
lished, but it should ve Joeated at no great s
tancoe The nwsanco arising from septic tanks
does not travel far, even with tanks which are
temporarily out of order and causing trouble, tho
smell does not travel any great, distance. It 19
quite possible that a mile would bo a sufficient
distonce to adopt. In tho caso of London, and
the towns which dischargo the effluent mto the
Thanes, some of them use the chemical treatment,
but most of thom employ the biologieal method.
In the first placo tho adoption of tho chemicul
treatmont was duo to the restricted area of land

lvrnclicn]}y speaking, any secpage from g
and which might find ita way inlo a stream from
tho irrigated [and would be quite safe. Our De-
partment did not_deal with tho Bill, recontly
]Imsud. {0 authorize the sawering of Goulburn.
t was dealt with by ihe Dublic Works Depart.
ment, Usually that’ Departinent comes to us for
advice on all matters concerning public health and
medical questions, So far as I know, it did not
consult us with regard to the sewering of Goul-
hurn, but I take it that it had data to go upon
P’robably it adopted for Gonlburn a scheme on
which we had already advised in regard to some
other town. Porsonally, T do not know what
schomo has bren approved of for Goulburn., It is
quite possibla that-the matter. came before our Do-
partment before I occupied my present position.
T would only have dealt with & question affecting
Goulburn during the past two years. I was con-
nected with the metropolitan “arca until nearly
two years ago, and sinco that period I have besn
eacer el wih the wholo of Now South Wales. T
would not say that the rapid precipitation of the
salids is thoe only virtue of tho chomieal treatment.
Tt purifics the sewage to  greator extent than does
mero sedimentation by iteelf without the addition
of chemicals, 1t incrcases the amnount of sedimen-
tation. The incrcased sedimentation lhas an ad-
vantago, inasmuch as it clarifics tho sowage, and
renders it less liablo to putrefaction, but it is a
trawback in that it i the amount of
sludge. T do not think that at Canberra you
sould. adopt the chemical system along with the
biological system, It is a question of two systemy.
You would not have both of them together. I
did say that the eflluent after chomical treatment
Avng not fit to be discharged into a running stream
which might be used for domestic purposes. Per-
haps I put that rather strongly, because, as a
matter of fact, in many English fowns, after
chemical treatment, the offfuent is discharged
directly into the streams. T think I would have
spokenr motve corvectly if T had said that tho
effluent, after chomical treatment, is less fit to bo
discharged into & stream than is the effluent after
biological treatment.

120, To Mr, Laird Smith,—Putrefaction sets up
in the septic tank. Tt begins as soon as ever the
sewago leaves the Nouse, It iz folly to say that
4t does not set up in. tho septic tank, because it

available to discharge tho sewnge upon I think
it is quite possiblo that, in many of theso cases,
if they had n sufficient area of land at their dis-
posal, they would discharge the efluent on tho
land. I preaume it was teally tho shortage of
land which caused them to direct their attention
to some other method of treatment. Raw 6WaLo
treated on land only nceds a very largo area.

132. To Mr. Fenton,—Whatever mothed of
closad tanks is used, I think there is bound to bo
some offensive smoll in the immediate vicinity, I
believo that that is unavoidablo. I do not con-
sider that sowage can bo dealt with without caus-
ing some offensive odour in tho i diate neigh-
bourhood. If the tanks wero located in the
midst of a fairly Iarge population, T think that
the residents contiguous {o the tanks would com-
plain of {he smell. Tho water from the Thames,
London, is subjected to sand filtration beforo it is
lww.d to pass into tho service pipes. The sand flter
£3dz ary cleared very froguently, the sand has been
cxamined as to the presence of orgamisms very fre-
quently. The surfaco.of the sand becomee quickly
covered with a thick mass of micro-organisms,
some of them being dangerous, but most of them
innocuous. I do not think that there lias beon
any special complaint regarding the effluent from
people li\'ing on tho hanks of the Thames below
the point of discharge for the city of London.
But thero is always a certain amount of smell in
the lower regions of the Thames., Mud is always
offensive, and peopls down there aro used to it.
The Thames is a tidsl river up to Teddington lock.
That is about 10 miles above London Bridge.

123, To Mr. Greyory.—A good deal of tho
offensive smell which is complained of iz due to
tho fact that putrefaction of the sowngo sets up.
I cannot say what length of timo elapses after
the sewago leaves a house before it bLegins to
bo offensive. Putrefaction, as I said, beging im
mediately the sewage is exposed to tho air T
should say that within three hours there would
be practically no odour. The sewage would be
very free from odour then The more quickly
you can get the sowage into the renlmeng tank
under the biological system the less offento thero
will be.
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Mr. Riusy, Chairman;
Benater Keating, | Mr. Gregory,
Kvaator Teach, I Mr. Bamypgon,
r. Fentua, Mr. Laird Smith.

Jos3ph Davls, M, tnst., C.¥,, Director-G I of

crown. « ‘The oullet of the tauk: In,pravliled wilh & we'r
which Is common to the three compartmonts,

Llia two ! re for the sedl
of the sewage, aud the central ono for sudge colleetion
sud reductlon, — ‘Tho latter is wodgo ahaped fu transe
rerse section n order fo concentrate tho deposlt of the
sludge and facllitate its removel, Vo sl mensatlon
chanibers aro wedgo shaped In tranaverso soctlon, nnid
aro ftted for a portion of their tength with woodl Lara
14 fnel x 4 Tnoh placed (kres fnchay spnrt {rancrar.¢ly,
and from 6 Ineh to § fnch longitodinelly, for the pur
Pome of atiraeting the finer supended snatter wd® for

Dublic Works, reealled, and further exanined,

124. To the (‘hatirman.—Sincs I appeared be.
foro tho Commitiee, 1 have had an opgortunity
of visiting the Federal Capital sita, and making
myself, in o su}):rﬁcinl woy, acquaintzd with tae
physiczl and cther conditions ut the sive.
fore I am now abla to sperk with prenier
authority on the question at isswe than T wes
formerly.  Perhaps jt will bo couvenient for me
to deal with Mr. Griffin's propeaal befors re.
ferring to Colonel Owen's proposal. Tho Invholf
treatment of sewage is by no meaus new lo myselt
or the ollicers of wmy Departinent. In 1909, when

s iouch s powible of the matters In Lo
®xwae La cotlolida) eolutton, "Lhio fiest nusl Jant, oriions
of thews chismbers do not contain any nf theso wood
bars, It 13 claimed that 60 per n-en?. ol the rawage
ontering the tanks teaverses thele ontire fenzth and

¥er the Weir 02 to tha farm in four Lours,
e, 23 per cont, lomy inora mpreg
nated with aclids, desconds into 1o central p.rilon of
tho tank and tahos twelve hours bofc r2 it passes over
the weir on (o tha farm,

1t will ko reon by reference to {ho attached Tithoaraphin
that two hydrolyzing clambers are provided ag tha ent
£ ends of o bedmlstie tank., © Toeso recews [
Liguid, aud it 4 clatmed, ns hoy ‘are fitted with wood
haes, that further purification takes placo,

Aty Ladling s &’mmm". when revoril avalyres kv
Leea made, exton: ling over somd weoks, that Mo will
forward theeo to g, It {n too early 10 sy whathor
the wystem witl bo cmcllre, as {t lins only Leen, os

I was stationed in London, 1 |¢cc|vcd.a request
from the Pablic Works Departmont. to 1
the Imhell treatment and & kindared Bystens ot
tisposal of sownge. I did not fo o knln to cas
a.nino the Imholl troatment, as 1 lied no oppus-
tuty of duing so, But Udid go to Norwien,
whero tiaero is n vory similar system, inv.nted ny
a Mr, Lravis, and tor the wfermaticn of Lie Coie
mitteo L will read the roport 1 then r.ags,-=
Conutting Engine r's Office,
Gl Victerin s'rect,
Westminster, 8,W,,

Oih June, 1910,
Traiws lydiolytio Sexage Tanks at Norwich,

-1 Lavo the hunuur to repost that ot the cequest
Deprariancut of Public Wuras 1 linva anw obtatned
particelts of the Iravis sgstem ol sewage tonks e
practised at the Moewich Stwaao Wern, At the thino
Sae request was mrde for details the tanks were In
courie of canstruction, aml it is only quite recentry,
within the few weekn, that they hinvo bean Lrougit
Tty eperativn,

She seange st Norwlcl has been trealed sinco 1508
on n sewage farm at Whitlingam by Lrosdeast srriga-
tion. T uiderstand it gavo suiflciently good result until
8 few years ngo, whon tho sowage was Increased from
threo smiltlons to six millions per day, which showed
that the farm was insyflicont to cMciont.y eupo ¥ith
tho task of sewngn l““ fleation

Mr, Arthur ¥, Collins, M, Inst, C.I5,, in conjunction
with Dr, Travis, the inventor of thol syetem, nlceldm}

) y the'§ a

of 1

rovivasly stated, in A fow weeks, | owill,
lmwvi\'cr, keeptho system {0 mind, nmd shonhi thero bo
nuythlng further to repat I will taho vare to seid on
furether “partieclars,
“L'wo lithograplis aro sttached,
himva the hononr to 1¢, Sir,
Your ohedut sczvant,
LA DIVEN

T Axet-General for Now Santh Wnlos

120125 Cannonaiveet, B © MO
That was the position as ragurds the Travis treaf-
ment of sawage in 1910, In an aceount givaa by
Dr, Imhoft of his systom, ho refers to the Travis
oystom as being on all fours with his own, 1 have
nat acon tho Imhiofl eystem but, speokang genn-
rally, it 18 & systant for tho climination of tho
major portion of the liquids of the sewage beforo
decomposition takes place. ‘Tho clatified SOWago is
drawn off, and where it is not pessiblo to put {hat
into a running river, it is treated over filters, I
have liero & photograph of the tinx used, which
I reproducod from an illustration in Eugeeriny,
and " which honorable members can seo.  The
sludge 18 doposited at the boltom of the tauk,
drawn olf alter soptic action has taken pidce, and
buried, By the settling mothod adopted, ahcut
95 par cont. of tho sludgo can be removed by sed:
and the balance, of course, passes off

0 sup ho Jayy
» paries of these tanke,

Lxperiments had been made at Iampton by Mr. J,
18, Johnson, the chemist to tho Urban Diatr et Couneil
at thot plice, which proved to the satisfaction of (he
investigators tho cffectivoness of the systom, 1t was
then dacided, nfter the usunl Joesl government innuiry,
that L should bo adopted for applemonting tho
treatment of sewage for Norwieh,

Mr, Collina, whe' visted tho farm with me, was pgnoi
enough to very fully expiuin tho opeention of tho tania,
il wiso to explat” what ho regariled ns tho ndvatoges
uf the vyalem,

1o stated thad the speein’ foatires of the tanks were
based upon s

L tle chmination with r-pdity from the fowngte
of ramovablo suspenaed solids and  coltolinl
matlers with n vow Lo excluding the major

portion of the sewngo from o prolonged tank

operation,

2. The ntraduction fto the tank of self clonnsing

faces which would stlract the fine sus
pended solids aud upon which n‘rrnpnn(on of
1l eolloidal nintters would be deposited,

8. Adequnte means for climinnting sludge and seum
# o8 1o wnimise the carrying forwand  of
apo Qting  motters, and this maintmn 1he
wrking eapacity of the tanks,

Foue tanks havo heen constructod, having n e3 pacity
of three million pf\llonl of sewnge per twenty-four hours,
Finelr tank i3 divided into three compartments by n
Innrituding] arch-shaped atructure carrying two walls,
The narch s openings at its springings aud rt ity

in tho offluent. It is manifest that that must bo
treated biologically, unless jt can hp diseharged
ulo a very largo volumo of water, such as n run-
nng stroam or a tidal arm of the sea. I do not
think that T need go furthor into thag matter, ex-
cept to say that on the occasion of my visit to
Canberra 2. Griffin pointed out to the Commit.
tes what lie proposed to do. He propesed to puc
{roatment works of the typo I have indicatsd near
tho presant riilway terminns, and {o discharge the
efitant amto tha” crcular basin whachk 13° taze
cuted on the design for a Capital sito nt the
uppes ond of tho syslom of basins,  Apart alto.
gether from tho cificiency of the Imlolf Bysten,
of which I have very grave doubts indeed, ¥ think
it would le n ridiculous and serious mistake to
Put sowago works whero Mr, Griffin indicated they
should bo put, X think {hat they wonld' create a
nuisance. I do not seo quite how Mr, Giiffin is
f)cmg to dispose of the sludge which, according to
Dr. Imhoff, must accumulate, and nwst be dug
into land. "Furthermore, I do not think it would
bo safo té didehartio sich an offluont s would bho
got from such trentment works inlo the lake in
such proximity to the city. But apart altogether
from that, the levels aro such that what Mr,

45 s vaviy

Uriffin propoyss 15 ont.of the question, The level
of the lake which is imtonded to bo evenlunlly
fermod at tho base of Parhamont il is dncideil
upon a5 1,826 feet abovo soa-lovel. That means
that the pipes, in order to reach the outfall works,
would Do sbove tho lovol of the railway, so that
it would he necesary to pump the sewago {rom
some point on tho wpper side of the railway, or
put in an inverted syphon, which, in v judg.
ment, would bo a great mistake, . Furthermoro to
colloct the sewaps tho intercepting sewer would
have to go against the fall of the stream which
again would bo a mislake, So that, npart alte-
gether from tho merit of Uie trentinent works such
as Mr, Griflin proposes, 1 have not, an, hesitation
in saying that, from an enginecring point of view,
lis propesal is not round, and should not be
adoptzd. 1 shall bo prevared lnter to answer
any questions which the Committeo may wish to
pul Lo e, but I think that T might leave that
matter for a moment. Coming now to the pro-
pesa] mado by the Department of Home Aflairs,
T hwve propared a statement, which [ will read,
ro that the Committed may have my views in aa
lwief n monner as possible, Tho statement reads
as follows:—

On the veeasion of my visit to the Federsl Sito, In
eompany with the Committee, on Monday and ‘Tuosdsy
Tut, when I conversed with Colonel Owen, Director.
Goneral of Public Works to the Comnonwealth, and
Mr, 1T, tho local officer in charge, I loarned that it
wos proposod to comstruct an outfall sewer from the
point indiested by the letler » A" on plan submitted
lu Weatern Crecky a didanco of 33 ples, at which latter
1 was intended to comtruct 1rentment worhs.
lovel of the kewer was, it i3 undorstood, fixed at
upper end at reduced lovel 1,800 fect, and the fmvert
level at Western Creek would ho 1,790 feet, ‘The grouna
Jevel ut tno latior putnt waw supplied e as being 1,800
feet,  The internsl dimettalons of the sower were flacd
we bt 6 dn, x 3 1t 8 fn.g manholes were provided at
&0fect Intervals, ond vemilation ab intervals of 1,000
feet,  "Tho estimited cont was £70,000, or £35,000 per
aule.  ‘The vapseity of the sewer i3 Laved on o fall of
# feot per mile rumning two-thirds full, giving the mean
seloeity of 2§ feet per second.  I'rovision Iy nnde
thereny for an uldmate populntivn of 325,000 porsons.

A8 rogards the treatinent works, it i understood timt
so deflaite docision hias been nrrived at. Colonel Owen
siatod that he recommonded the adoption of the hio
Sugical treatment of tho sawage, mud that therealter the
cvont should ko treatid onr the kud, The level at
whieh the troatiment works were Lo he pat in relation to
the favert of the sewer Jul oty st would appear from
canversations 1 have hal with tho ofiicers concorned,
heen dofinitely decided upon.  This heing the case, 1
have concluded that I nm at full liborty to ([u:lm any

,:ll wo

Al the  Co
wlich the easunl consideration of the subject witl ndmiy
uf wy (uln;‘.

Huould the Cominitice decido that the treatment
uoris are £y he established ow Westeen Creek, in accord-
niea with the departinental ‘lru posal, then 1 wonld
strongly advise thet these shonld be brought on to the
surfave by oxtending tho outfall sewer down that creek
fowards the Molonglo RNiver, and, sssuming that the
laad trostaont is redorted to in addition to the biologles!
troatment, that the eluent shonld, after it has passed
through the filter beds, he pumped on to the land in
the vicinity. T do not favour tho iden of placing the
Iecatment works below the surface, as wan indicated on
ihe veeaslon of the visit referred Lo, ns this would mean
that they muet be put below the Invert of the sewer,
and then the efluent pumped therefrom either into the
Nelonglo River ¢r on {o the land, as may be decided
upow. — ‘There wis anotlier suggestion made that the
reptic tank amd filter bed shauld ba put on the surface
in"the vicinity of the sewer at Wastern Creck, and tint
the erwle sowvage whouid be pumped fram the level of
the outlall of the sewor to the top of the trestment
works, und the: efiuent agsin pumped from tha ocutlot
from the Fltery on to the and in the vicinity, A
hofare stated, T do pot frvonr either of these propost-
tions, 11 it s coneluded that an outfall sewer 3 miles
in Jengelhy from the point * A" on plan elready mentioned
I8 n necewsity, then the trestment works should be fixed
in tha siclnity of tha Malouglo Rivar above flood leved,
It would he quite easy to do this, as the levels will
sdmit of the ‘ontfall fower heing axtended down the
Westora Craok tn n eonvenlent sito near the Molonglo
Liser, waivn the efifuent from the treatsment works could

v
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bo disehsrged futo the river direct, or, should tho necos:
sitles of the cuse demand it on fo the land as hervine
Geforo mated,

o not, howerer, think that it js nacemsary for the
outfall swer to o extended to Westorn Creak. * If 8 aite
is nilupted on the Yareolumly Creek in the vicinity of
the Yarrolumla woo) ahedy, | am of opinjon that’ the
case will bo fully mot, and thereby, ot least, o milo snd
n Bt of the outtall kewar le sawved, or, approximatoly,
Li0,000 L examined the Tecallty, and found there was
wit mscallant ity for sue worke,” Fins 1 have shown
on tho plan. o reach the powt, liowever, there would
bo required a conneeting sewer from tho hiew of the out
fall wewer to the works, Tho onifnll sewer could ha
diverced, but | hnvo nssumed that the wurk has pro.
ceaded tov far o permit of this betng done  The levels
of the Slolunglo " River witl admit of the treatment
werhe Leing estallished on the Yorrolumin Creek, o
that the eNiucat wuLhl be discinrzed above fluud level,
Peai oy s beea suady for tho treatent of Ao
efitrent on the hand, but this jv sugpested to make mat
tera doutily surey it is thavght that fur n Rood many
your. b como the ofucar will ba s sl in quantits
Bt it corld with smpunity bhe dischnrged fnto the
Mudurgls River, whero it will Yo sufivienth diluled o
et “of 1t leing dischurged fnto the 3 b
River 5t u lower Jovel,

Assuiung thot my siezzestion s adepted, s that v
Favert ot tie apper end of the vatfl} sewer is 1EW feet,
aeul 0 quvert Ievel f 1 norever at the outfall i
1700 feot, then nbave thomd loved there would be 18 foet

fur gra ton throagh the treatm 8.
10 eoashlering the question 1 huve nssumed that there
widl o 85,09 fieresis rosudent an the nren reoiring n
rederae rehento during the next ten yoars, nd wale,
Varefore, st would be proper to proside In the lon
rawers for an ullimnie popalition of 125,000, 5t would
o unwiee and extravs [n the care of the treatment
worke, Lo Iook Tevend the 13000 pereme 5 have,
therefore, rdopted ‘this number in the stzgestions which
1 make lierenster for the treatment of e sewage,
T're Janl required, when it [y hrought into use, would
lio needed nt the rate of 1 acre 10 each 1,000 persous,
aud tn this connexion it has heen nxsumed that when
putplug wackinery I8 adopted it would be advisabld to
Lt the” eflzont about 60 feet,  This would command
[} eves o lad which, although nut Mghly suitable,
ik, by tercaring, Lo mnde falrly efficient.. 1¢ would
at, Fowever, bo nucee-ar, to lay wut auy of this ldnd
fn tha tiest Butanee, hut, ax such s required, an acresge
caphle of treatng the effucnt might bo Lronght mite
usg,
To

provide ordinary ecptie tanks with continuous
Glor buds f.e (he ovilier pups ition of 16,000 parsuns
would cost, npprosimately,  L£22,5060.  The pumpin
whation, plant, aned risng naun te Wt the elluent, wouls
¢uty :.“m,xlnmlrlfy, £0,8%), tul ossaming that the
pumps nre deven by cle trnaty frum the ceatral puwer
state +, tle cewage shosld te Llted fur, approxsmotely,
40 per L000 g llan for the £0 feet.  TTe cust of pradiig
oo land wor ld preaably he £200 per aceo or theretbonts,
.o intorcepting roner frun the apper cad of the out.
1l sener would Lo requiral to he comstructed with s
eipacity equal 1o the u'llmn!u population to be served.
‘The evel of the lower of the oranmental lakes has Leen
taken ne 1,82 feet, while the level of the intake {o thy
outfall sevor s 1,600 fect.  Thin lenses a difference of
25 fect, which would he ample to allyw the intercepting
soner Lo be comtructeid arvund the lahe and ecrio tho
popalation, gravitating et comentent points along its
course. 14 is difficult with the data possible at present,
to give au npproximnte estunle of the construction of
this intercepting sewer,  Its length from *
upper ead of the ontfal rewer) o the present railway
station will bo about 3% whes, and its cost, assuming
the #a130 rate as for the oulfall kew or, would he £80,000
Tho retleslition warld o carried out ns required.
What the milorge will be for the 15,000 people depends
irel, cpon the monner i whicl the settlemont takes
ple ‘ihese rewers, ancluding ventilation, should bo
contracted ot £2,000 per mile, )
A ronli estimate of the works dealt with herein would
ba o follows :—
Oatfull rewer, 1§ miles . .cgz.ooo
Treatment works N . . 22,500
Pumployg stativn, machinery, and rising

main Yari, tmeluiling b 1s, sur 5,880
Peepnring land, ineluding channels, say,

3 neves ot $200 por sere T 6,000
Intercepting sewer, 3} miles 80,000
Reticulation, eny, 20 miles, at £2,000

per mile N 40,000

£191,880
(Engineering contingencies up to 10 per cent.
included,
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Thoes fgresy, Lovover, must bo rojarded pe merely
. ne tho faf amation availabls oy to the
of tLo yround ¢5 Lo exeavated §4 nevessarily

126 To Mr Greyoryo—In my statement T as.
sumed that a portion of Lho sewer Letween B and
€ showa on tho plan here had procceded so far
that ir was really too late to make any deviat'on
But if it is not too late, then 1 certainly think it
woeuld Do hetter eud choaper to put an_angle in
the outfull sewer at B, and construct it to the
treatment works on the Molonglo Creek from B.
That would shorten the sewer again, probably by
2 quarter of o mile, I think that, aftor passing
tirough the w]l)’lgu tank and beds of pravel, the
ofiluent could run_into the Molonglo Creck
without danger of pollution. At tho same timd,
to make matters doubly suro, 1 have provided tor
the oventuality, aud that is that the efiluent, after
prssing through the filter Leds, shonld te put on
o the land in tho vieinity. 1 do not think that
that is nocessary with a populaticn of onlv 5,000
or 10,000; but in Great Britain, as I explained
to tho Committee proviously, a Royal C i
has inststed upon land treatmant after hiolopieal
troatmant, My view of the reason for that decr
son is that in’ Great Britain and saveral plnces
the sswago is not carrind away from the popula-
Gon spart, from the storm water. The moment
the storm water is mixod with the sewage proper,
the problam at tho treatment works becomos very
much aora complicated.  With o storm, a good
daal ef the sawago is carried, notwithstanding tiw
treatment works, into the stream closs by.  Tlhe
Eritish Commission, therefore—-and very properly,
T think—said that, before any of the ellluent from
treatment works pusses into a runmmng stream, 1t
nust be pub on to land. T would net concur 1n a
proposal to allow the sterm wator from a city to
run through the samo sewer as ita sewage.

126, 2o Seantor Lyneh —I would allow the in-
tecepling sawer to bo put at such a depth, and
nade of sitch dimensi as would
tae population on the north side cf the ornanental
Lelivs ab Canberra, but with this quelification,
that it would only roquire to be of sufficient sizo
to take the portion on thoe north side of the Jnkes
balow where the sowago from that portion joined
1t In other words, the intercepling sewer would
Lo a decreasing quantity, and would decrease as
the sawage from tho residential areas joined the
sower at the differont points. The connexion of
the population on the north sido with the sewer
would m all probability be across a bridge, which
36 shown in the city design in tho vicinity of what
13 called tho Govornment Group. .

127, Lo M. Sumpson.—Evensually it might b
iscessary to run the efluent over tho land beforo
it- reaches the Molonglo River. L would not do
(hat right away, 1 think jt would be quite safe
1o allow tha eliluent to flow into the Molonglo in
1ho firat instance, hut it is possible, as tie popula-
tzpn meroasas, thers will not be tho same quantity
of water flosing down the river below the orna-
rental lak?s as would flow in ordinary circum.
stances, and for that reason I provided for tho
contingeney of land treatmont. I think that the
effluent. atter having gone through bielogical
treatment, would be sufliciently safo to be put into
a running stream of fresh water in that way, 1
do nol sea how there could be any justification
for complaints to be made by persons residing on
the Murrumnbidgee River. ~ Whether complaints
would be made or not one cannot oxactly gauge,
Imt there would bo no justification for such com-

plaints. T should say it is most improbable that
disease germs from the effluont would be carriod
for a very long distanco in a running stream, I
cin eearcely be expeced to gpeak of pathological

questions of that déscription. Bul T ean remem-
her reading yoars ago a rather learned treatise by
Dr. Koeli on the question of filtration of wates.
1 know that, in the caxs of water taken from the
Elbe River at two points, ons porticn was filtered
and the other wes mot, Tho water which was
filtered was taken froza Lelow g city. With the
filtered water thero wore very fow cans of cholers,
hut with the unfiltered water thers were ver

many casos; and this although the two cities nd-
joined cieh other,  With the sapt neiple
af treatnent, T would: adopt the biclogical system.
1 would not necassarily install a singlo chamber
tank, As you kuow, thers has been o geod deal
of controversy ns to whether thoe biological {reat-
ment, or tho plain sedimentation trpatment, is
the Letter, So far as T'am able to gather, with
the latter troatment tho sswage is dealt with as
carly as possiblo boforo decomposition sets in. A
sedimentation of the solids is brought about, and
the liquid is dvawn off for treatment in filter beds
or through other forms of neration. Both tho
systom proposed by the Dopartment, and sup-
ported by mo, and Dr. Imhoff's system, are bio-
logical systerrs, Under the doprrimental pro{wsnl
tha whals of the sewage, amounting probably to
40 gallons per hoead, will be put into the soptic
lnnl‘:’. It will there bo septicised, and after it
has been in that way liquefied, it will bo put
through tho filters, and a good deal of the sclids
in the sowage will find their way in a lignid stage
on to the filter beds. The action that will take
place thera hins been explained to the Committeo.
That is the biclégicar treatment, as propos:d by
the Department,  Bug coming to what is known
as the sedimentation treatment, instaad of \msmg
intd thoe septic tank for septic action 40 gallong ot
sswago, a very smell proportion of {hat quantity,
and that {:OI".IOII principally solids, is put into tilo
septic tank, Tho other portion—that is the lquid
portion, or what is called in some of tho papers
the clarified sewage—is immediately put over
titters, aud therefore the septic action takes place
in renpeet to the balance, so that, as a matter of
fact, tho only differonce hetween the depurtmental
proposal and Dr., Imhofi’'s proposal, is that he
does not put into his septic tank the wholo
of e sowago. Ile only puts into the tank
a portion of it, and that ‘portion is solids. The
other portion he puts on to the filter without
troating it. There is necessarily o cerlain smount
of sedi ion in ion with the biological
tteatment. In my opinion, it is out of the ques.
tion to think of treating the sewage in the vicimty
of the Jederal Capital, whatever system you
adopt. I think that that ought to bo very clearly
laiJ down, Whatover system is adopted, it
should not bo installed in the vicinity of the city
or in the city. That being g0, the question then
18 how you should purity the sewsge. The
orthodox way is by passing the sewago through a
saptie tank, and then through either n contact or
a continuous filter. T suggest that tho soptic tank
shouid bo put sufliciently far away from t?m popu-
Intion to render any possibility of offence quite im-
probable,  Haviug ssttled {he position of tho
tanks, T do nob pin my faith to a particular fil-
{ration system,  But what I do say is that yon
must adopt an eflicient method of {reating the
sowage, and what is gonerally favcred, and what
I favour now, is the ordinary biological treatment

128. To Mr. Laird Smith —I do not know tho
Noilson system as installed at Goulbura. I havo
not cxamined it.

129, To Mr. Fenton.- At Goulburn, we are
going to install the bacteriological system of treat
ment  Wo got tho Goulburn Sewerage Construse.
tion Bill put thronglk Loth Ifouses on Friday,

47

aud wezintond to put the work in hand, and os
tablish the septic tanks and filter heds on the river.
Boiled doven, it is practically the same system as
1 have proposad to tho Committee,

130, To Senator Lynch~IX think that a fall
ot the rato of 3 feot por mile, which is what is
allowed by tho Dopartment, is quito suiticient to
enable this or any system of bialogical treatmont
to ho oparated with'success, Thal fall will give
a self-cloansing velocity, The mafn thing in de.
signing a sawer is to havo such & flow that it will
o kept clean Ly its own action. T proposo to
Y1y o savrer fron: tho oxtrome castern pofut to the
outfall sufliciently largo to servo, ullimately, o
population of 126,000 persons,

131, To Mr. Sampion—Tho schomo proposed
Ly mo will enly serve 15,000 persons in tho treat-
ment works, and 15,000 persons in the reticula-
tion, and tho anly portion of the scheme which
prevides for tho ultimaty population is the mmn
outfall sewer, and the intercepting sewer, The
weptic tanks could be multiplied to any extent as
the population increased, hut you could not do
that in rogard to the sewers.

132, To Mr. Gregory.—1 would not listen for n
moment to a suggestion lo put down a treatment
plant for more than 15,000 persona at the present
time.

133, To Mr. Sumpson.—Cortainly eight sopa~
rate achemes would involve a very much farger ex-

enditure than would one scheme doing the work
or 125,000 perzons, not only from the stand-point
af capital cost, hut—what would bo very wnuch
more serious—from the stand-noint of working
cost, becauso, after all is said and dono, in these
matters you have to look at the annual cost, The
working oxpenses for soven or eight installations
at the Federal Capital would be very much more
than the working me installati 1

40l Dal,
b Flbrary, 3,

s provided such as the Imhol secumontatio
n tank,

then you gob the effect I havo indicated, Dut, it
has to bo boruo in mind that when tho solids aro
g0t out of the septic tank, which iathe lower por-
tion of Dr. Imhofl's tank, s shown i the skoteh I
havo presented to the Committes, 76 per cent, is
water, and that porcentago of the sludgo bes to
be dried out and evaporated. In some cases, as
in {ho case of Birmingham, beforo they adopted
the biological process, they took out a good deal
,nf the water by means of sludgo filler presses,
That is tho sediment tank of tho Imhoff syatein,
Thoe portion of tho tank sliown in tho cross-section
marked “ A’ is clarified sewago. Tho deposit
Passos down through two opennigs indicated on
the cross section and marked ** G.” The sludgn
prnrer}x indicated by tho letter * . When tlio
u'!ut 26 is rontoved it passes by the pipes ** B," and

C.” hut that latter operation is not, effected for
soven or elght months,  In other words, when the
tank is full, they take out the sludgo by somo
mechonical operation. The letter “D" indicates
eaeningy atb the top of thoe tank to sdmit of the
gas2s generated by the docomposition of tho sow-
age, and they pasy up through “E,"” s0 s not
to disturh tho elarified sewage You may havo
noticed in the saptic tanks that, as thoe £as passes
"P from the decamposing matter, it carries n lot
of such matter w:th. it; it bubbles up to tho sur-
faco. Titis systom is applied to somo extent. I
will rend to the Committee what I have on that
subject: -

A clarifieation plant of this type wi
003, In 1910 slaun sucly ||lnr’|?n°lr:.ivrllr:t.;c‘:p:::v(f:gl:
total population of 250,000, " Similar works for ten more
nomicipalities arg beng built, and it §s expected that
thirty others will eventuslly be constructed in various
parts of the district,

'S‘o that, although thero wero seventeen then in

or o

consider, too, that the first cost would be greater.
34. v Senator Keating.—1 did sssume that,
under tho schomo of Mr, Grifiin, the connexion
of the sewerage system for tho population on the
northern side of the ornumnntuY nkes, would be
across a bridge in tho vicinity of tho Government
Group, but that is not indicated in the scheme
submitted by tho officers of the Depariment, be-
cause I undorstand that what they have submitted
is simply an outfall sswer. ¥ thought that the
Committea would like to go a Jittlo further than
that, and sse in a compreliensive way just whav
is involved, I have, therciore, gone to some littio
trouble to indicato what all this means. It would
be quite & proper thing that suck connexion
should be maintained across a bridge, the sewage
could bo conveyed across in pipes, which could bo
put in the structuro of the Lridge, so as not to
uppear, DProbably thero would be an arched
bridgo there. I do nat krow what Mr. Griffin
propeses, but it would be quite easy to put the
pipes thero. Probably the water-pipes and gas-
pipes, too, would have to go across there, The
traflic across a bridgo has o tendency to causo
vibration.  Such vigration does not entail frac-
tures in pipes.  Our oxperionco is that it does not
materinlly "affect the pipes, but I should think
that the tendency woul(iwbo for the joints to be
disturbed. In a’case liko that you would pro-
bably carry the sswage across in o steel pipo,
which would have very few joints, or which, if it
were sufficiently large, would have no joints, It
would be carried across in one continuous tube.
Wi the Imhoff system, 95 per cont. of the solid
mattar 1n_ths sowage is sedimented, and the re-
maining 5 per cent. goes away in the efMuent.
It is found by experienco that it takes two hours
or thereabouts to Soposit the solids held in suspen-
sion in ordiuary lquid rewage. If a contrivance

] Y+ there were somo more in contemplation.
The nearest approach to the Imhofl tank is the
Travis plant st Norwich, and that accomplishes
the samo thing as the Imhoff plant, only it is in
& different form. I doubt whother this systom
would not cost equally as much gs tho treationt
which 1 have put before thoe Committes, and
which would cost 30s. per liead of tho population,
and I question very much whether this system
could b constructed for less, Theroe is very hitle
disparity between tho two systems. Yot must
have the filters, it is oul}y a question of tho tanks,
I have an illustration of tho sewage disposal sys-
tem at Norwich, if the Committes wish to seo it.
It is very like tho Imhoff system, excopt that tho
sludgo falls down on each side,

136 To Mr. Sumpson.—In Australia we have
in somo cases the broad irrigation in operation.
We havo not in operation the Imhof or the
Eszscher cr the Travis system, or a combination
of the threo systems. In the United States thero
is a contention that the sewago should be dealt
with when it is fresh, rather than that it should
bo allowed to decompose in the septic tank, Thero
may be a good deal n the contention, As I have
tried to cxplain to the Committee, that can only
relate to the portion of the liquid which is passed
through the filters whilo it is fresh. So far as
tho solid matter is concerncd, 95 per cont, is
treated as wo proposs to treat the sewage--by
means of septic action, The system is procisely
the samo as the one wo propose, only they give it
in a different wav. Tho treatmont of the sludgs
is the same as tho treatment of the whole liquid
with tho septic tank system, Under the Travis
system the anaerobic action takes placo in the
sludge at the boltom of the tank, of in the tank
underneath. T do not know that thero js a like
lihood of gotting a poorer offluont if the matter is
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nol allowed to dmm‘pm‘ beforo the slids are
extracted  Again it is o question purely of ox-
pevionce. I prefer the method I have indicated,
hut other persous may prefer the other methed.
A» 1o principle, you can seo thnt thers s
veally no difleronce between ono and the
other  Thero is no diffcrenco at all as re-
gurds tho treatmont of the sowsgo cxcopt
in details, between Mr. Grifin's proponat and
l,‘lo J)uparlmcut'u propossl.  They are b:l(h

. biotogical t 4 ing the
aame ground, but there §s this difference between
them, that, whilo Mr. Qriffin wants to treat tho
sewarre in the city, the Department says that it
would bo unsafe to do so, I agreo with the view
of the Dopartment.

136, To Senator Lynch.—1 think that, at the
outfall point sclected by myself, thero is sufficient
land available for filtration purposes for a popu-
Iation of 126,000 porsons, ~After somo years' in-

igation, a Royal Commission appointed by the
Imperial Government came to tho conclusion,
purely as n safety measuro, that it js necessary to
pass the eflluont from the filter beds over land,
il Thave no doubt that their resson was the ons
which T have already indicated to this Committae
The conditions in kngland aro such that, cwing
to the storm water having to Lo dealt with In
combanation with the sewage, it is most difficult to
troat it at ths disposal works, and therefore, to
make assurancoe doublv sure, tho Royal Commix-
sion sajd, ** Pass tho effuent cver tho land, and
vio will bo quite sure’*  Thoy came to the con-
clusion that, with soil such as we have at Can-
berra, tha effuent from the s2wagoe of 1,000 per-
sans could be treated on 1 acre of land,

137. Ty Mr. Sempson~It would not have been
practieable to turn the channel the other way, and
colact the land away from the river instead of
closy to the river, a8 indicated on the plan, The
lovals would not have permitted that to be done
Tho outfall sower is nt such a lovel, as determined
Dy the officers of the Department, that, while it
will sorve the Federal sito, nnd admit of all the
sowage being drained into ib by means of gravita.
Lion, at th‘o same time it will admit of tho sewage

being i on to the works and
through thom by gravitation, and even then the
offluent will Lo above flood-level.

138. To AMr. Fenton.—To allow it to run on
to thoe land at the start would mean the addition
of a pumping plant,

(Taken at Melbourne.)
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Present:

Mr. Rey, M=R,, Chairman;
Senator Keating, Mr, Gregory,
Senator Lyncl, Mr, Sampsan,
Senator Story, Alr, Laird Smith.
Mr. Fonton,

Walter Burley Oriffin, Federal Capital Director
of Design and Construction, further ex-
amined.

130.146. To the Chairman.—I havo littlo fur-
ther to add to the evidenco I have alrcady %ver!.
1 feel that the altornative sugeestion by Mr, Davis
hss borne oub my contention that wo can effect
groat savine if the question of sewage treatment

saving of £45,000, aud I think that a fewe weeks*
further work might save a great deal moro monoy
in the same proportion. The alternatives X havo
put forward have boen suggestions, Lassd on
genoral peinciples, Their actual application will
require w cousiderable amount of computation
based on a reticulation plan, which I should like
10 sco worked out at ths earlicst possiblo moment.

147, To Mr, Laird Smith.~Tn order to put the
whole scheme on a sound engineering basis, I sug-
gest that an oxpert should be called in. 1 consider
{r. Davis an_expert, although I join issue with
him on several points, in regard to which I think
2 might alter his conclusions if ho were to take
further time to givo them consideration. For in-
stance, his rofers to the Travis system da being on
all fours with the Imlofl system, whereas thero is
a very wide differonce between the two. The
Travis system preceded the Imhoff, and was, in-
deed, a step towards tho present stage of tho lat-
ter. T do uot think Mr. Davis has investigated
the later opinions and nctions of engincers in
regard to thess matters in Germsny and tho
Uifited Stafea. I noticed tho other day a trane-
lation by an English liouse of a German work on
tho Imlioff syatem, whick would show that tho
cniinccu in England aro taking an interest in it.

48, To the Chairman.~1 suggested that tho
sowago should be treated inside tho city as one of
the schemcs open to consideration, hut whether
that would bo advisable an investigation of the
finzncial considerations would show, There is no
doubt that the lines suggested by Mr. Davis aro
all right from a sanitary point of view, His plan
brings the scwerage arca within suflicient dictance
of the city to insure fresh sowagoe to dispese of.
1 belicve” that investipations would show that
greater economy could bo cffected if tho treatment
wero Drowght “even closer to tha city., That
schomo proposed by him, hewover, snould net
Lo undertaken until a full invietigation as
Leen mado,  Thero are a nwmumber of state-
monts by Mr. Davis which I should like to
controvort, hut I do not think this is cither the
tims or the place to do that.  Tn spite of his
statement that the location of the disposal system
which I suggested for cousideration was not sound
from an engineering point of view, I still believe
that my proposal is entirely sound, and that fur-
ther investigation will prove it to be so,

149, To Mr, Gregory—In regard to the dil-
ferences between the Travis and Imbhoff systema, [
have shown the Committeo a disgrammatic repre-
sentation of tho latter. In tho Imhoff system,
the treatmont of the sludge has been carried to o
much further stage than in the Travis system.
The latter was based on tho idea that the sus-
pendad  non-preeipitable solids, as well as the
precipilablo solids, should be separated, and
the plant included a lob of corrugated Lafilo
phie;, whieh were immersxd in tho upper
chiamhber D1 order to havo precipitated on them
tho colloidal constituonfs of thé liquid, That
was tho first principlo of the Travis system,
The inventor in that caso desired to separate all
solids. from the sewage, but that gave rise t6 a
nuisance in the tank, and in consequenco that
attempt lias been abandoned. On tho other hand,
in the Travis tank of Norwich, there was no at-
tompt to absolutely exclude the flowing sewagoe
from the digestion chamber. At least a third of
the sxwago continuously flowed through that
lower cliamber, and that made n radieal distine-
tion {o tho process. In the Imloff system there
has been an ondeavour {o reduce the aludge in

n th ghly g an engincering pro-
position on the basis of pounds, shillings and
pco, Two or three days’ werk has effected

the dig . 1 helieve that actually
in the Travis justallations they have now reterted
to plain zedimentation,
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180, 7o Me. Fenton.—In Geormeny thoy have
no call for the biological troatment of filter beds,
for tho roason that they have not been required
by the State to purify the efluent beyend the
degreo necessary to preferve tho status quo in the
rivers.  In only a fow cases thoy have placed tho
biologieal treatment secondary.” T do ‘not think
that tho scarcity of land lias Ted to this policy of
local treatment. Dr, Imhoff told mo that ho put
the treatment plant in tho city becauso ho wanted
fresh sowago to limndle,

161, Ta Mr, Sampion—The Imhofl system {x
not blain sedimentation, which means tho pre-
cipitation of the studgo and the drawing of it
off fresh, That is n disagreeablo stage, und ro.
quires o, mechanical grnce!s to fucilitate haudling.
The Imhioff sludﬁn ots ot require mechanical
(reatmont.  If Mr. Davis said that it does, ho
was hot familiar with tho Imbiofl eludge, Lecause
in no cate, to my knowledge, has it heen found
necossary to treatb it mechanically,

1562, To Senator Keating.—The pipe in the dia-
grant of sludge tauk before the Committeo is tho
channel by which the sludge i drawn off. The ont-
lat for tho sludgo is about 3 feet below thie water
line, and the studge is discharged from the tank by
hydraulic pressure, Nobody touches Imhoff sludge
ubtil it is dry.

163. To JMr. Sampion,— Plain sedimeontation
leaves tho effiuent free from putrefaction, as docs
Imhofl's precipitation schemo. The liquid enters
the tank fresh, and is only retained in tho tank
long enough to be dischnrged still fresh; it
does not come in contact with the process of putro-
faction which tho solids are undergoing apart.
The liquid réemains in the tank from two to three
hours, as a rule, but in Essen it is in the tank
for only ane hour. The precipitation of solids is
95 per cont.—that is to say, 95 por cent, of pre-
cirimblo solids. That is what Mr, Davis meant
when he referred to n 95 per cent. precipitation.
Thero nre other solids that aro not precipitable
ond will not drop.  Thoso are what aro gencrally
called colloids, and which sro treated by tho
ucrobie process, There is no offonco enused in
the oxtraction of thess solids in this way. They
are oxidizod without the process of putrefaction
coming in at any stage.  Whether, in tho dis-
charge of the efiluent from the tank, there is a
grestor proportion of suspended mattor in the
fluid from tho septic tank than in the fluid from
ths sedimentation tank is questionabgll  Some
putrid solid matter is bound to flow out from the
formor, but the eflluent from the sedimontary pro-
cess s in a condition to oxidize moro readily than
that from the septic tank, hecause there is no anti-
pathetic lifo to be i d, 88 in the other
case, In the effiuent from the septic tank the
anaerobic matter has to be killed before the offlu.
ent can be oxidized biologically. In the Imhoff
two-story tank the precess that takes place in the
lower chamber is purely septic. In the drawing
off of tho 2olids thero is no offence. The matter is
drawn off from the bottom of the tank. Some-
times theso tanks are made. as deop os 40 feot.
Ouly the matter at the bottom is taken away. Tho
liquid in the upper portion of the sludge tank is
undergoing ssptic action, but in the lower part
that process has boen completed. It is a strango
phienomenon that thefe is no odor in this matter
when it is drawn off, oxcept & tar-like odot, which
I vould ohly detect by pressing bofore my noso the
matter which was specially drawn off for my obser-
i at the Essen-Nord plant only five months
old. * This is mainly accounted for by the fact
that tho colloidal matter, containing a’large part
of sulphur, is kept free from’the precipitable
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organfe matter. I elaim that by tho sedimentation
process—tuking off the efuent and submitting it
to ncration, which means oxidization—we take
away all reaction that generates offeusive odors.
That refers also to the solid matter as it is drawn
off and deposited on the drying beds, not buried,
as Mr. Davis said, becauso it is left exposed, and
In sunny weather js completely dry sfter thrce
dnys' oxposure. Those solids contain about 76
per cent. of water, which as drawn off s not only
clear, but free of bacterin, and can be discharged
fwto the fual ofluent.  That water is even
purer than tho efluent from aerobic filter beds.
The drying of sludge is a serious operation in tho
casy of ordinary sedinontation, hecause the solid
matter thero is eight times in volumo that of the
sludge produced by the Imhoff process, and it nob
ouly reuires to be treatod mechanically, but holds
the water in such & way that 1t will not readily
ovaporate, In Birminghnm 1t has been found
necessary to leavo the sludge for a month, in order
ta get somo degroe of dryness, The Imlioff sludge
can bo disposed of in ifs flund form witheut the

rocess of drymg, by just depositing ib on the
and, allowing it to lie there, and then depositing
another layer on top of it. It is n very good
oil for the growth of vegetation. In the Eesen
district there is no agricultural land within several
miles, but the sludge matter is sold to the farmers
whero they sro available. Undoubtedly thero
would Do 'a sile for this matter at Canberrs.
1 do not say tito sale would be profitable, but the
demand would bo suflicient to guaranteo the tak-
ing away of oll the matder which wo may wish to
havetaken away. Tho soil in that region is deficient
in humus, that is its worst choracteristic.  This
sludgo might bo disposed of by being deposited in
trenches,  Tho effltent, from”the sludge is quite
inoffensive, and bacterially pure, which is moro
than ean ho sud of tho eMuent from filter beds
oven. Thera would be no difficulty in. the handling
of the sludge, The matter would bo of about the
consistency of cream, and could bo easily pumped.
8o that, whorover the treatment tanks may bo
situnted, the primary sedimentation ‘pro-
coza is, in my opinion, superior tu the ordinary
soptic system, Wikn [ speak of sedimentation,
that applics to the wupper chamber, but it
is tho Jower chamber which disposes of sovene
eighis of (hio solids in the form of gases.
Porhaps it would be more convenient fo
spozk of this process as tho Imhoff system. No
other systent is tho same, so that tho namo will
be essily understood. 1 contond that tho chiet
merib of tho Imlioff system is the freedom from
nuisance, and the compactness of the schome, In
speaking of freedom from nuisance I mean nob
only freedom from smell hut general hygienie
suporiority, inclnding freedom from iusects, sud
other moans of transmitiing diseaze, Tho flow of
the offlucnt from the Imhoff sysiem, combined with
filtors, into @ river would Le perfectly safe. Thero
woull Lo no chance of typhoid germs being eavried
dowu thostream, I do not believe that somo typhoid
germs would continue for 40 or 50 miles along
a_big stream. On this point, liowever, thero is o
differencoe of opinion, but I take as my autharity
Join D. Watson's stalement that lﬁe residunl
bacterin, the final percentuago that comes through
the filter beds, could be disposed of, but, finan-
cially, that further process s not jnstified. With
the “soptic system, as generally known, lorgo
quantities of sludge are sometimes discharged
into tho ordinary cffluent. That is beyond control,
but such a thing caunot cccur with the Imhoff
system. I should like to add, in regard to tho
purification of .streawms, thal we cannol count on
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a stroam which is flowing through country used
for pasturago and othier ordinary purposes to be
Eu.re. If an inland strosm s to bo used for

rinking purposes, tho water requires filtration
at the source of its uso, That ia the only eco-
nomic and safe way of insuring tho purity of
#troam water supply. If we ‘)nri[y sowage and
town gischarge, thore are still sovernl ways by
which the waler of tho stream can bo con-
taminated hetween the point of its veceiving the
offuent and thoe place at which it is used for
potable purposes.

164 To Mr Laird Smith.—T feol nesured that
the system suggested by Mr., Davis would permit
of the jnstallation of the Imhoff tank. Tho loca-
tion is sufliciently near to the city to prevent
septic action,

165. Ta Mr. Menton.—The cost of mero instal-
fation thero would Lo the same as nt a point closer
to the city  Any additional cost would be in the
intervoning line of sower. My estimate for the
iustallation is £19,000 for » population of
20,000. Tho figures I had available on which to
base my estimato were the average maximum and
minimum costs in Ameries. I took the aversge
maxinun costs,

166. To Mr. Sampeon, ~1 previously told the
Committes that T would supggest the establishment
of a system to serve a section of tho city where
the population had gathered, and as the popula-
tion incroassd I would inercase the units, There
would bo no objection to having several units in
the same city. Whether that would be more or less
expensive than to have one system would depend
on tho timo that elapsed before the other systoms
wero brought into use, Having several units does
not necesswily mean soparate stafls, because in
Essen they hive two men for the disposa! plants
to tako caro of the whole of the sludge. In any
case, the system will be divided into wnits. Thero
aro units of reasonable size, below or above which
one would not go. Even at Essen thoy have a
series af tauks, instead of ono large tank in each
installation. My idea is to aftach the tanks
direct to the reticulation,

167, To the Chairman.—I believo that we could
establish eight systems at nearly the same prico
ns one large system. Tho one large system
wonld bo cight times as great as the several
smallor ones, and would cost approximately eight
times as much, It would bo built in units in any
case, and the cost of the jmstallation would Yo
practically the same, whilst the expenss of main-
tenance would show a very slight differenco in
favour of the plant, btained
that information direct from Dr. Imhof,

168. To Senator Ecating.~Thoe Emscher and
Imhoff systems are one and the same, Emscher
boing the name of a placo, and Imhoff being the
name of the inventor. My contention that the
Imhoff system is preforablo for the Federal ares
to that outlined by the Dapartment is borno ont
by tho experienco” of sanitary engineers in Ger-
many, England, and tho United States, with
whom I havo como into contact, or whoso works
I have been ablo to consult, I saw Mr, Hill's
report to the Director-Genernl of Works on a
sewerage system for the Federal area, and I noted
ltis objection to the Imhofl system and lLis state-
ment that it is inapplicablo to the Capital site, but
I have not ween his testimony given before the
Committec, T desire 1o say generally that none
of his eriticism can be propetly directed against
the Emncher system.  Dealing with, Mr. Hill’s re.
marks in detail, as/you now cite, ho says —

Further, the eperation of systems such ns tho Emscher,
Imbofl, or Elbu!’reld tank l}"utcml, whick may l.r::.-‘ meifl

to be modifications of the one principle, would Lo -
lnmlledlbyl '7"“(‘]" dlm&nhle; t‘l“ ‘«'X'I“ ’mlleul Territory,

srtieularly dn the matter o 4
n\dcpandcu’lly of tha efluont, 19 dispossh of the sludge
1 say that the Imhoff aystom, of all tho systems
that hayo been put intoyprncﬁco nnywhere.yis tho
ono that requires the least attention and involves
the least dificultics, He further says:——

To procure suitable Jabour for handiing samo would
Yo most difBeult,
Thnt objoction does not apply to the Tmhoff sys.
tomn, because tha stufl js ﬂandled automatically
until it is finally in the state of humus, when v
is 50 innocuous that in Germany women handle it.
Mr. Hill's roference is to offensive sludge such as
comes from soptic tanks, In the case of other pro-
cosses the volume of sludge is eight or ten times
as great as that from tho Imhoff process, and s
offensivo, whereas in the Imhofl prevess there
s0 snall an amount of sludgo to be treated that it
can ba dealt with on a small arep until it is m
& state in which it can be earried off or dumped
contiguously. It is practieally garden soil. In
the Xwsen Nord glnnb the sludge is not carried
away, but dumped on o picco of ground which is
boing reclaimed. The process is automatic i all
tho disnfmoublo muddy pluses, and the sludge
is only handied when it is dry, as well as in
offensive. Mr, Hill says:—
and eartage through tho clty and subscquent dispos
by lmriulgln nrensu remoto therefrom bv:z?ﬂ;"zulnlr 5?.1
possible creation of a unisatico unlesy sealed carts wero
used ’in exaclly ihe same manser an now applies fn
the dizposal of excreta in connexion with the pan
system),
In the first place, cnrhgo is_not necessary.
have suggested to the Committes ono Jow placo
at hond where this matter conld be dumped con-
tinuously for many years. There ia no nuisance in
connexion with it, and if it were taken away by
people who wanted to use the matter for garden
purposes, it would not involvo any trouble to the
authorities in connexion with its disposal, Thero
would be no more difiiculty in hiandling the sludge
than in diggin§ trenches, I pointed out an area
which requires filling up considerably, and it would
tako all tho slndge from the system for n great
many years, At thoe same time, I think it would bo
clgenper to reclaim that place with soil which is
without humus value, and preserve this inoro use-
ful sludge for garden purposes. Certainly, sealed
carts would not be necessary, In tho urban dis-
tricts around Essen, where there are no farmers,
the sludge is used for reclamation, But in the
Bochum district, which is survounded by farms,
all the sludge is bought by the farmers, and the
demand for'it {s groater than tho supply, The
farmers not ouly cart it away, but pay for it.
Thie_information is based largoly on my reading,
but T have had oppartunities of verifying that in-
formation by personal observation, and conver-
nation with the men in chargo of tho system in
Essen, and men controlling ~ similar plants in
America. I say absolutely that with sewage
treated by tho Imhoff system, thero is no nuisance.
Tho statements I am making would not have been
justified earlicr in the history of this system, Tho
results werd the samo, bub thoso in charge did not
know certainly that elements might not have been
left out of théir caleulations, Tlio system has now

en in operation oight years, and whereas the
engincers were, in their firsh reports on it, some-
what guarded in their iong, cach ling
year has givon additional evidence of its efficiency.

r. Hill continued-—

The sodimentation tanks would, T am of opinion, emit
an offensive eMuvium at ecrtsln timos J the yesr,

owing to the de it
e Mg”‘ composition of the sewage whilst under
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‘In tho Imhoff system, that ob{cc!ion does not
oxist, Septic action takes place in the upper por-
tion of tho lower tank from which the sewago is
sovor withdrawn, or allowed to bo disgorged.
Thoro is no outflow from that tank except at the
hottom, whora tho fully decomposed matter ja
withdrawn, It is not possible for any solid to
float out of tho tank, Tho gases that como from
tho tank, so far as can bo discoverable, are
morely mothane or marsh gas and carbon dioxido,
which aro odorless, Again, Mr, IIill stated—

The sludgoe requires to bo removed at f{requent inter.
vols to avoid the destruction of much valuablo orgsnie
matter by decomposition, wince, unless so remored, it In
linblo ta” affeet the sowage efluent by the preducts of
ity decomposition,
1In the Imhoff system thero is no possibility of tho
eludge allecting the sewage eoffluent, from which
it is kept entirely separate, It is considered pre-
ferablo to allow the solid to decomposo in tho
manuer I have described than fo handlo it in an
offensive state. The value of this organic matter
which Mr. Mill says may be destroyed by decom-
position is questionable.” I think the chief value
in the aludge as munure is the humus which the
Imhoff aystem preserves after tho matter has been
completely treated. It does nol require to bo re-
moved ot frequent intervals. Tn the first place,
it should be retained for almost a year beforo any
of it is drawn off, in order to set up septic action,
After that, it ia drawn off according to the rate of
precipitation.  After the sludgo has risen to n cer-
tain level, portion of it is drawn from tho bottom.
Mr. Hil! said—

Ovwer and above those constderations, there requires
to bo conaiderad the initinl cost of the tanks, of the
plant necosssry for tho removal of the sludge, and of
tho Libour which requires to be eonstantly employed i
maintensnce, as ngaimt tho gravitation” schemg sug.
goated, In which the sownge naturally lows lo an nren
on which it is distributed by gravitation channels over
the soll, requiring very little attention.

Obviously, tho latter alternative pictured is not
the Depastmental project we have seen under con.
struction,  As to ordinary septic rersus Imhofl
process, it is very difficult to comparo the cost ef
the vespectivo {anks ou n fair basis, On the bosis
of same size, the Tmhoff tank is more costly, but on
the baeis of ofliciency, the comparison is all in its
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is not by nny means complete. Tho sewage that
flows out fs not clear, though it 18 comparatryely
cloar in tho Imhoff system. Tho reason is that
in the system of Dr Neilson, an attompt, i3 wado
to dispose of the sludge, as well as tho rest of
the sewage, by oxidation in tho tank, and the
buk of the Eludge, and all poswes off in the
effluent with tho rest of tho ingredients, It
is a auestion  whether i able fo carry this
out on n largo scalo in the caso of
city; and I could not say until I hnd eocn it
experimented with on o large scale. Tho old-
fashioned soptie tank, locoted closo to s houso,
hias boen quite satisfactory in small installati
Tho chances ure that tho sewage does not remain
in it long enou%h to get tainted, and, on tho otlier
hand, the small amount of sludge actually (not
relatively) disgorged from cach tank 35 not
anough to create a nuisance. A small installation
Is not a sure test of a large one, No mstter how
satisfactory the installation may bo for this in-
stitution, it is not final and completed ovidenco.
1 should like to see tho jnstallation that Dr, Neil-
son instainced at Pisa, Italy, before giving o do-
finite opinion.

160, To fr. Sampron,~It is o fact that with a
smal! installation a considerablo amount of oxygea
romaing dissolved in the sewage when treated,

161. To Senator Lyneh ~When I was in Essen,
thoy drow tho trented sludge out in a gints, and
I could not detect any odour whatever. “This was
contrary to the statoment mado to mo that it had
x tarry odour. On the other hond, in tho caso
of an ordinary septic tank thore, I deteeted & de-
cided odour in the sludge The reason, as I stated
before, is that there is a much more complicated
action going on whon the whole sowage is going
through. Tt is the pnrtiallﬁ' decomposed matter
in tho pludge that gives off the cdour. The cssen-
tinl differenco botweon tho Imhoff and other
systems is that the incoming sewage is not allowed
to como in contact with the outflowing shudge;
they are practieally kept apart. The only con-
tact is when you draw off the sludge, when you
draw an equal part of the efluent into the cham-
Yer boneath, Sludge is drawn at a point at the
distance lron:‘lhc' tap sufficient to give the head

favour, Per gallon of matter d, the Tm-
Tioff tank is more expensive, but it must be judged
by the wark it accomplishes. The other tank will
not nccomplish, under any circumstances, the
worle whicli the Imhoff tank accomplishes, —The
Imhoff tank gives an assured result which tho
athor canndt guarantee, and having regard to
that fdet, ‘the Imhoff is the cheaper. The plant
for tho disposal of the sludge is part of the samo
instalmout a3 the tank. Tt reguires only a very
small arca ss compared with filier beds, which, in
this case, would rojuire iwo or more acres, n8
against o quarter acre required by the Imhef
sludge disposal system for a plant to servo 20,000
people. The Imhoff plant is o very simple and
uncomplicated one. Oue wan could take ontive
charge of a plant for 30,000 people. I believo that
tho proposition put before the Committeo by Mr.
Davis yesterdoy is near enough to the Capital site
to allow of the Imholf tank being safely installed
there,

159, Tn Senalor Lynch.—I do not consider my-
self compotent to oxplain fully the bacteriological
action that goes on in thd sewage. The sewage
onters into that tank, and flows out of it.o\'er a
weir, but the outlets aro mob shown in the
dingram,  As to_the evidenco’of Dr. Hogg, in
yeferonco to tho Kenmoro Ifospital, I havo to ob-
anrvo, Grst, that the clarification of the sewage,
which is the process that goes on in the tank there,

it iy about 3 feet. The hydraulic
pressure on the bottom of the tank needed to re-
move the sediment is obtained iu this way. The
rediment iz drawn from the very bottom of tho
tank, tho shidge 15 forced from the bottom. The
hydraulic pressure is veally a feature of the tank.
In somo cazes means are employed to mako sure
that thes is no stlidification of sludge at tho bot-
tom; o perforated wator-pipe is patsed through at
iho very buttom, and flurhed with water from tho
water supply to loosen the eludge, and encourage
a flow. At the Kenmore Hospital the other day, it
was not n clarified sewage by any means, 1t ia
considered by engineers that the underfed contact
filter system given off no a )vrccinblo odours even
right nbove it, whereas trickling filters, which aro
twico ns rapid as contact beds, somelimes give off
sufficient odour to be carried & of & mile. Thero is
lezs_odomr with the Imhof system, where the
liquids "entor tho filter beds fresh, Putrofaction
is' the sourco of all the offensive odours.
Thero i3 no  putrefaction in  the efffuent
from tho Imhofl tank; the liquid rewage is
1ot putrefied at all, Thero would bo putrefaction
if it come n long distance; and thet shows the
importance of having it treated handily to the city.
1f it is decided to have an intercepting sewer for
the entire city, it will have to bo of the dimen-
sions as large as shown on the map by Mr. Davis.
My idea is an installation in small. units, wlhich

b
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would obviate the Ity for this intercepti
sower  In auy schomo, based on the princip
1aid down, I should ellmi'nl!o from Mr Davis's
list tho outfall sower, the pumping station, the
Ppreparing ground, and the intemptﬁlg sewer, My
schome wanld require only the scoond and the fast
ftoms in Mr Davivs fit, vic, disposal plant
and reticulation T could net ssy, without

oing into the matter protty thorough y, whether

should requirs some collecting drain or inter
oepting sower, or some means of taking ths
sowage Lo the treatment works, but I am assum.
ing that wo could treat all tho sewage in con-
nexion with the reticulation ftself without ap-
{»'roclnbly inevessing the mileage of the reticuls-
ion,

161a, To the Chairman, — An intercepting
sower doos nab discharge at every stroet, or colloct
at overy street or junction. Sometimes the sewer
that picks up the streots and Junctions is & sopa-
rate sower right above the intercepting sowor.

To Mr. Fenton.—Tt must final ly enter ono
sewer, but ususlly only at definito points somio
considerable distarico apart, My “ Initial ”* plan
deals with the east sido of the eapital. Thero ma
bo settlemont as well on the west side, which fs
for us to say.

163. T the Chairman.—The idead that T seb up
would do away with the sower proposed to be con.
structed, but how that would do away with any
simply discharging sewer could on y bo told
when” tho reticulafion was worked ont, I have
nob gt nn oplmrtunity to preparo o sclieme,
but my iden is that it would nbv&nto the greater
{)nrb, if not, perhaps, the whole, of this sewer.
What I am giving the Committes is an indieation
of the possibilities if they were worked out on an
enginering baxis to get the maximum results at the
minimum of cost, This is tho idea} I sot up, and
how close the engincers will geb to it remains to
bo seon. It the Committeo decided to take my
advico, and that resnlts in the installation of the
Imhoff loeal treatment, tho intercepting sewer
woild nover he constructed, In the case of my
x)ynlam proving & pronounced success, T doubt that
the tercepting *sower, if already constructed,
could Lo utilized as o stormewater drain, because
it would ot bo Jargo enough

184, 70 Mr. (,'regary.—%l‘ course, it would be
& Wise g principle to t the
BeWors necording to the formation of the country.
It is not appreciably the fact that to have s
sewnpe plant on the east side would bo contra;
to the formation of tho counity. I have a plan
here which shows depressions, but tloy aro at] so
uniform that they would have the ssmo level of
discharge. ‘The natural fall of the country is not
appreciably to tho west. The river goes in a.
gorge. This river is vor{ recont, and as it dis-
charges into tho Murrnm) idgeo jt js 400 feet bo-
low the surface of the land, Geologically spenk-
ing, the river is cutting back rapidly into this
ares,  All the land is romarkably uniform in
height; it has not been worked into a matured
valley by any manner of means, Tho lino fall
pplies practically only to the Very narrow gorge,
and not: to the lay of the land on either side.

65. Mty Senafor Story—1 could not detect
any tarry odour m{self i the final Emscher
sludge, but I take their word for it that it does
onist. T can safely sn{ that the tarry smell is not
vory pronounced. ~ All the gases that escapoe aro
perfeetly harmless as well os odourless. Methane
is given off from marshes and iy popularly known
as marsh gas.  There is no danger to henlth from
inhaling theso pgases, and thero is a possi-
bility — though “whether it can ho commer-
cially realized hore or not, I eannot say~—of msing

such gasos for combustion; indesd, Jabslievy fhis
is lléx&cu;y b‘eling’dono in %nrnmln: I."b‘ oA
. To Mr. Fenton,—Tho patent held by Iir.
{lr?bﬁnl {hm ?30 bnepply in Am‘(lt’;[i-,‘ nn&’} d{ ?;b
hink it wou necossary ex
urolcst.ltho \vg;lq.s o bnpost exporia.lo
+ T'o Mr, Samprop.—TIt wquld, be entjrs]
racticablo to pump ‘the aludge, up 60 feet, wlﬁgn
1 tho differonco botween the level of 1,795 fos
at the end of a sawer chaynel, and the 1,845 {ost,
which {s the lovel at, the top of the ares set apart
by Mr. _Davis for filtration purpoees, but I would
not advise doing this if the idea is to get rid of the
sludgo most easily, becauss the pumping of the
sludge would drive tlie Lubbles ont, that makes it
dry very quickly, As to pumping it up to {he
h!ghesg level, and using it in the ordinary way for
manurisl purposes, I think it would bo too hergie
a measure to apply the wet sludge to the land. T
da not a8y it \v{ould bo too strong, but it woyll
be too thick—like pumping on wet mud, which
would check the growth, Chemigally, it would to
harmless,

168, 7o Senator Story.-~Tho sludgo could to
pumped up into trenches, and bo ploughed in; im%
for this purpose ahout o quarter of an ncro for
20,000 people would be ample. It would scon dry,
and it could bo ploughed in practically for all
time at a gravity Jove),

(Taken at Melbourne.)
WEDNESDAY, I{mn FEBRUARY, 1915,

Present:

Mr. Ritey, Chairman;
Senator Keating, l Mr, Fenton,
Sonator Lynch, Mr. Grogory,
Senutor Story, l Mr. Sampson,

Perey Thomas Owon, Dircetor-General of Works,
further examined,

'1Q9. To the Clairman, I have beon to tho
l.qpltﬂl Site, and I have pointed out various
points of interest in rogard to the fewerage system ;
and during the visit Mr. Davis was with us, T
have not had a copy of Mr. Davis’ plans, but am
prepared to deal with the proposition s it is put
forward, Mr, Davis proposes a schemo which evi-
llently.wogld form part of the ultimate ‘schemo
for delivoring tho sswage at, Western Creok. Tho
deviation shown on the plan, which, of course,
might bo lessened by curves, would bo 600 foet,
an .L.ho cost would' bw, roughly, £8,000, Mr,
Davis sehemo elows also an area for the ossiblo
disposal of the ofluent of 60 acres, but the area
shown has not taken into account the ares that
may Powbly bo flooded. The site shown for the
outfall trestmont works is on tho bank of the
Yarrolumla Cresk. It would be necessary to
koop thess works oa the high bank near-thé creel
at the level of not less than 1,820 feet, because
of possible floods which occur at long-distgnce
periods on the Molonglo. As to tho. fingnclal
aspect of carrying out the shorter sewer proposed
by Mr, Davis, there would be, in addition, the
cost of tho main outfall sewor and the cost of a
devintion, to connect with the treatment works.
My opinion is that tho area shown of 60 acres
Igr treatment works would mot suffice for gl
time, gnd that the Commonwealth should retam
the principle of being able to meat the necessity
for the distribution of the efluent over the wil
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aftar bactoriological troatment. Tho cost of the
#iptic tanks for 15,000 people, at 30s. A head,
would be £22,600. Tho point for consideration
from a financial aspect, therefore, is whether, in
ordor fo avold the capita) outlsy at tho prosnt
timo, it would pay the Commouwealth to spend
£30,000 on works which would not form' part ot
the ultimate schemo in tho ovent of a large irriga.
tion mroa being nocessary, I have been working
concurrently with Mr. Davis in connexion witn
tho Yarrolumla treatment, ang I should like to
montion what I liave shown on snother plan,
Whilst visiting tho site at tho crossing of tho
sower Jino on the Yarrolumla Creok, Mr. Gregory
asked me whether it would bo feasiblo to divert
the sewer 50 as to possibly shorten it and obtain
un irrigation ares on tho Yarrolumla Creek. I
tuld him at tho time that I thought the Yarro-
Iunla slopes would be too stoep, but I undertook
to work the matier out, 1 havo prepared a plan
showing & devistion which would give about the
usamo length of sower (o thoe treatmont tanks us to
whero tho sewor lino s projocted by the Depart-
mont across Yarrolumla Creek. There are, how-
veer, one or two disabilitics. Tho first is that to
Lot the sowago to the surface there would have to
be a sewnge pumping head of 53 fect, and to et
the efiliont on to the surface thicro wonld have to
Lo a total head of 88-foot pumping. Thers would
then o necessity to pump the offiuent from 2,600
feot tn 3,200 feet, and the areas commanded would
bo ouly 35 ncres, on the sssumption that the jrri-
gation” would be by distribution over a natural
surfaco, to avoid the nocessity of terracing or
{)rnpuring the ground. Reverting however to
Mr. Davis' schome, the contour plan shows
that tho sroa proposed is partly rocky ridge,
although, to the best of my recollestion, the lower
slopos uro probably shale, covered with alluvial
from the upper roaches of the creek. In working
out the section for Mr. Gregory I choso the casiest
ong, but it transpires that there would be six
shafts of over 80 feet, and all the shafts would
e dosp excopt thoso at the city ond of the sewer,
Thoss whafts would cost £5 a foot to construct.
Thore would bo & further irrigable ares on the
Yarrolumla Creek at 10,000 feet pumping dis-
tance and a head of 138 foet, After carefully
censidering the alternative schome propared by me
foc the Yarrolumla treatment, after Mr. Gregory's
inquiry, I would recommend that it should not
bo adopted, Ilirst, the lower areis for irri-
gation come within tho boundaries of tl.m city.
The upper aroa is so far away that T think the
offluont pumping scheme would bo out of the
question for anything escopt a large populntion,
Tho plan shows a comparison of the jrrigable area
whicfx’ could be obtained from tho end of the
outfall sower, as proposed by the doepsrimentsl
achene, In it thoro would bo 15 feet of lift into
tho tanks, and o distanco of 3,200 feet, with a
pwmping head for the offfuent of 45 feat to com-
mand 90 acros. That avea could, of course, be
extended by more pumping, and there are other
portions of land closs to the treatment sworks
which could be well used for tho efluent. The
aren at Wostorn Creek is one which I consider
the Commonwealth could use with practically no
surface Lreatment of the land. As hetween tho
Yarrolumls schemo and the one sketched by mo,.

o difforence appesrs to be that I had assumed
that tho Commonwealth must lay a scheme which
will be capablo of allowing the effluent to be dis-
tributed over a lsnd ares. Tiie area shown hy
Mr. Davis would be insufficient for & large popula-
tion, and T gather from the remarks which he
mado at Canberra that he thought tho efluent
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might safoly—at present, at all cventa—bo dis-
charged into the Molonglo River Ilis evidenco,
howover, is & matter of which the Committeo will
lave fuller knowledgo than I have In regard to
tho 60 mcres, if 8 flood did come occasional) , b
would not matter so much, but T would rather 0]
away from the flooded area. I do not regard the
lowor ground, near the bank of the river, s boing
of much use, except for o very small population,
Without apprehending an eur), of &
mazimum flood, there is no doubt that, with o
wedium flood in the Molonglo, the banks of the
Yarrolumla Creek have been recents submerged
I pointed out to some members of the Committeo
a green line on tho western hauks ag an indica-
tion of what I havo mentioned. As a consorvative
approximate estimato, I should say that a third
of tho G0 acres is liable to be flooded. My reason
for not concurring in Mr. Davis’ schomo is that
it does not give a suflicient irrigablo area to meot
the possibilitios of a city of 25,000 peoplo, See-
ondly, 1 think that the moncy which would be
spent in tho fentative treatmant work, and the
deviation of the sewer, would bo so ]nrfo that it
would Lo hetler to carry out the whole schomo
mow, upon the fixed charges on the capital outlay,
‘The other objection is that I think tho sewage
treatment works would be still too closo to the

western boundary of the town; and there is n
Inrgo arca of laid which, in the event of any
noxious effect from the troatment works, might
bo greatly depreciated in valus, and the valuo of
Commonwealth properly at Canberra thereby
aflectod,  Without poing carefully over the sur-
faco of the wholo 60 acres, I could not say how
loug Mr. Davis’ schome would supply the popula-
tion of the city, It depends on the amount of
shale and rock, but, to tho best of my recollec.
tion, we arc inside tho shale country at the point
shown on his plan, As to the saving to the
Commonwealth whick would result from tho adop-
tion of Mr. Davis’ scheme, as compared with that
originally proposed by the Department, I can only
give it in regard o tho sowor. Irrespective of tho
torraces, the saving on the sawer construction
would be £36,000; the treatment tank would.bo
the same in either caso. The cost of the terracing
cannot bo given without a carcful cxnmmuhgq
of the proposed nrea. After seeing Mr. Davis
plan and again visiting the locality, 1 still consider
that the original proposal is the most effective and
would prove the most economic in the end. I think
the treatment aren chosen by tho Department is
tho best, 1t is at & reasanable distance from the
city, and it is land which you could reasonably
apply the offluent to, os distingnished from
land” which might be used for small hold-
ings or suburban residences To nake my
point clear, we do not want sewage effluent
with tho possible occasionally noxious resuls
at tho place where & man withes to conduct 8
farm or make a home, On the other }.mx!d, if
you can get a largs area which you can irrigate,
it may be used for agistinent without a man living
on it. A member of the Committee asked mo
whether I thought the treatment area _pmposc.d
by the Departmont a good one My vigw is that it
is not the best which one_might ‘obtain in some
towns of Australia, but I certainly consider it
the best that wo are going te obtain on the
natural drainoge of the country for tho sewage
aystem of Canberra. Tho contour plan shows that
the grades are easior than the intermediate arcas,
and “the Committes themselves will be ablo to
form an opinion of the nature of the soil for
irvigation, ~ As to the question of the differenco
in the cost of pumping at tho site proposed by
Mr. Davis, and at tho site we propose, the power
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. the efMuent ; but the peoplo prefer Lo incur the ex  feet, and a total pumping hoad of 88 feet, was not
penso of careying the sowago right away to the in connexion witl Mr, Davis’ scheme, but has re-
ses, sud I think that, generally, the public will  ferouce to the scheme ropared in order 10 answer

. 0y, * dischargo the sowngo in tho rea if you can, a question pat to mo by Mr, Oregory. That re.
ot faiting that, take fL as far away as posable, mark applies aleo 1o the further 10,000 feot of
- and eventually get rid of it on the soit b way of pumping distance whick I spoke of,  Of the 60
olluent.”” That has been my proposition from acres hatclied red on Mr. Davis® plan s a treat.
the beginning. My conviction is that it s not wment aren, 1 consider that only about 35 acres is
feantble to erect treatment tanks within a mile of  suitable for sunving the efffueit on. Everythay
tho city which will uot allow of offensive cdours dopends on the exient of rock ot that placo,
rosckiuy the city at times, I would point out caunot speak with certninty on this point, becauso
that {4 is not the strong })revnlliug wiud which is T have ot examingd the {wnm with a view to
likely to give ovidence of a nufsance, It would nxcerhininf the arca suitoblo for this purpose.
Ls au stilt evenfugs wheu there js a gontle breezo Al the hilly about the Yarrolumla show shale on
that thoe offence would bo most noticeable, because (e top.  The six shofts I referred to as Lxing re-
the smell would not then get the same dilution quired are on the drawing I prepared for the
45 it does by a fost breeze. It is nt niﬁ[l(, or lato  Yarrolumln schome, Assuming that only 35 ncres
in tho ovening, that theso still couditions aro of the 60 acres hatched in red on Mr. Davis*
found, and thet is the timo when tho peoplo  plan are suitable for receiving tho efluent, that
least want the nuisanco of an offensive smell, Tho  axes would accummodate, theoretically speaking,
snil of Yarrolumln Creek is better for irrigation  the won-putrescent cfluent of 20,000 people. But
purposes than that at Western Creek, In fact, I 1o propose Lo utilize a amal) sren Jike that from
thdik the soil at Yarrolumiz is 8o good that your to year to treat the clluent from 20,000
it conld be used for smaller Tioldinge,  If that people isnot sound,  The effluent disposal sliould,
lopd is to have sowage put on it, its ulilizae §n courge of time, he removed from place 1o
tion it small foldings would he preciuded. place, Assuming that the whole 60 acres is suit~
Thoro are good arcas to the north of fhe town ablo for the purpose, I would put down 600 per-
fic the divection of Duntroon, und to the gons to the acre us 8 maximum, but the capacity
wirthewest, but Yarrolumia is one of the Lest of the land cannot be nssumed on that basis,
pioces of conntry close to the town, I think that whick I consider is too high, A scwerage system for
that is botter culintry than tho plains the Commit- {ho Federal Capital area should commonce to opo-
tae drove through on the way back from Tharwa. rate from tho time that the workmen comuienco to go
T havo no nersonal opinion a3 to what the popu-  thero in aggregation, In my original schema for
lation of the Capitaf city will be in ten yoars construction, one of the, * enabling ** works pro
time, I have taken the ﬁ‘;ures estimated by Mr, vided for was the sewering of a district, so that
Knibbs,  He estimated that there would be with the first aggrogation of population we would
15,000 peoplo thero now, but {hat estimate was bo ablo to carry the sewago away, I eannob too
on The understanding that the city was to bo built 5trongl‘y impress on the Commitico the importancoe
in six yoars, The whols echomo has been put  of establishing hygienic ditions where workers
hack. My own impression is that in fitteon yoars aro coneentrated, especially at tho time when the
from the time tho Iand is thrown open for occu- workers are semi-nomadic, It they can bo
pation by tho peoslo wo will havo a population in  provided with water carried sewerage system at the
the Foderal arca of 16,000, outset, let them have it. My iden ‘was that §f
wo could not have the complete sewerago
176, To Senator Keating.—~Tho deviation ro- ychomoe from tho commencement of workors
ferred to eatlier in my ovidence is that from tho going thero in considernble numbers, we shout!
main outfafl sewer line as proposed by the De- put in a small septic tank a8 n tontative schome
pariment iq tho troatmont site shown on Mr. The main sewer should bo availablo from the tima
avis’ plan, Tho item of £8,000 which I gave of the first largo aggregation of Workmen. I do not
as part of tho eatimated expendituro rey tho  ¢all 300 people a large sggregation. I am consider.
cost of tho sower, and tho amount of £22,600 the  ing 1,500 as an aggregation of workmen, with there
cost of tho treatmont tanks, That is based upon  families. For 300 people we shovld’ put in a
tho requiromenta of 16,000 people. That expendi-  [ittle tank as wo did at Acton. As to the quan
ture of £32,500 would havo to bo met in con-  tity of sewagoe requisite for the operation of tha
noxion with the departmental selieme, presuming - gcliome over the dishence of 3 miles provided for
that filtration tanks wero provided at Western in the schems, Lheorcuenll?, a bucketful of sew.
Crook, but my point is that Mr, Davis’ plan places ago will flow to the end of the sawer if jt o not
tho tanks at a point whero evontually they will not absorbed, becauso the gradient is there. Fram
o nceded. It is an. interim echome, If that 1,600 people thero would be a total of 60,000
sohems woro adopted as permanent, that £22,500 gallons of sewago per day, although I admit th. ¢
must bo eliminated as an jtem of added ox;l)endi- the flow would bo voriable,  There would ha
ture, There would be a saving of about hal f the o minimum quantity below which wo would not grt
amount, of £8,000 if the sower wero taken divect the dischargo at the other end of the system, be
across instead of having tho deviation from the cause tho whole of it would bo absorbed on the
point whero the main sewor fringes the artificial way; but the egg-shape section of the sewer .
water. As to whother that would bo o botter designed for tho minimum flow, I should say
devistion from the intercepting sower than the one  that a total population of 1,000'is the minimu-
shown on the plau, depends on the genera! prin-  bofore the main sower proposed by the Department
oiplo, If Western Creek is to be tho ultimate counld: bo oflectivoly operated, Tio present, popula
swhome, tho route shown on the plan is not as good  lation of the C"(Flul City area is nogligible. 1t
a proposition as the taking of the sewer direct to have already sail that if o deviation were made
tho tank. I do not think thero has been much from near the point where tho sewer leaves b
work dono at the city ond of tho outfall sower to city boundary, it would not be so suitablo for s:}l'
prevent the sewer being taken by the morc direct  eequent extension if the schemo were dealt witl,
route to the place of troatment proposed by Mr. as an interim one, because we would be en
Davis. I Mr, Davis bas the idea of ultimat ly y difiiculty in bridging
osrrying the pipe on to the Western Creek, most Yarrolumia Creck, and the distance would be
cartainly it should be carried by the shortor route. greater.  The plan prepared by the Depart.
Hy roferenco to, a i
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for pumping for 15,000 people is about 6 horie- over some yeabs, and”tho main sower -wouli
' ! )
Bower for overy 10 feot. 1 do not Jook on ths  provide for a population of 150,000 oventually,
dillerouco of cost in the pumph!¥ 88 vital. It A oiff loamy sofl Is the bast land upon which to
would, however, be further Away from our power discharge tho eflluent; proferably a soil which con, -
lne at Cotler River, which we Proj ap  talng enough sand to glve it frecdom in ploy hing;
for elecl,p? power for tho sewer li tiog pump, The soil at, Yarrolumin Creok is generally ﬁ)eller-
M, Davis' punp woll would have to Lo 25 foot than tho soil in the Western Cretk area, My,
doop, a3 againt the bumnp woll ab Western Croek Davis ling marked an area of 60 acres ay being.
of 15 fost—-that ia, for tho ’pumpmg of tho sewage suitable for rvecoiving the ofluent; towards tho
into the treatment tank from tho sewer. You Yarrolumla lomestead thero §s other land gty
cauld not depend on FULNING your sowago atb this  suitsblo for {lio purposo. There {u an ares of coun.
point juto & tank, boua_xuu the flood level, which try on the eastern side of the sower line, but 1 do
Inust, Le apprehended, is 1,810 feet, and tho out- ot consider it available for this purpose, beeause
fall invert s 1.1525 feot, 1 ma sy that it was a road runs right through it. It is lajd down as o
ong of thoso possible floods which jnfluenced our susximum that an acre of soit will tako the sowago
dosign, The Cl.m.xrmnn has atked mo the extra of 1,000 people; but I consider that even GOV 1o
cost of Mr. Daviy’ schomo, Thore would bo some  the nere iy high. My idea of an irrigation orea
extra cost for bumping plant, but it is not very is that, after using & particulsr patelt for ong year,
materal. The saving as botwoen the plan I have wo should turn to another patch, and probably
brought this motning, as shown by the red line, not return to the first area for some years, ‘The
und the original schome would bo 8,800 feet of departmental schemo at Western Creck contem-
main sower, which would cost over £44,000, but plates the pum, ping of sowage into the treatment
pumping g atme
as agoinst that thero would be more expeuss i tank, Every scheme for tho Capital area witl
cgusu-ucung the sewer, becauso of the epth of require the pumping of tho sowago into the
t] o’ullaft. which entails .£‘5 per foot run. There freatmont tank, ~ That s inevitable,  When
is lsohtho extra cost of time jn working throught My, Davis said that tho levels of the Molanglo
such shalts, both for men and material, and the River will enahls o treatment plant 1o Do
extra ;o:t of pumps for the Increased [ift. I am  established at the Yarrolumla Creek, I am
::;E}' Cﬂﬂl':lﬂbogl\'g & closo estimato of what the afraid that he had not taken into account
.133(;':180““ s Dub it might bo put down at e flood-levels of the creek. It would bg pos.
3. 00 to £45,000 less than by carrying out tho  siblo b obviato the troublo from foods, but that
! epartmental scheme  Tho aifier systemt would  would involve the building of rotaining wall at
c):n':v::’lmb:’:,pf’:::)vc' :t; ft;‘r as &he Pumping ils con-  Jeast 15 feet deep, If the Committeo were {o
3 10t fook on the pumping charges l the 1
8 1 very heavy wintter; wo have the power thc%c. would bring them back to m;: Lc:okp:giw&mpltxlxllﬁﬁ
170, To pty, Sumpson, — Ag to Loalth objec- the sewage to the treatment tank, Tho tank would
tions, tho schomo which I propared in responso to o placed sufficiontly hiigh to allgw the offluent to
T Uregory’s quostion, I considered the efffuent  discharge well nbave the flood-lovel. A devigtion
ares ss altogether too closs to the city~—in tact, could take place from the edgo of the Inke direct
halt in it—but T chose that schemo as piving 10 the treatment, works, without the acute anglo in
ivrigation arcas which would bo suitablo for gur- tho sewer shown by Mr, Davis on his plan; but 1
fuee disposal, see & disability in rolation: to the carryine on of
111, To the Chuirman.—~Thero ars no suitabje thab ncEs because if i Is decided to cater for an
srons further out, whore we geb on too steep ‘ltitnte irigation. ren ag Western Creek for the
ground. At Western Creek wo, save the initin] 9i5posal of the eflluont, the sower must, cross Yar.
outloy of torcacing, nud a lot of expense in getting  Folimla Creck at a point, that would entai] the
tho cllluent all aver the supfaco, As 1o tho differ. ek being bridged, AL that point the sewer
enco between the highest, point of tre area, to 1 above tho levol of tho Yarrolumla Creck,
which tho eflluent would have to bo pumped under 1o bed of the ereek  being approxinately
the dopartnental schense, ng compared with tho 1:770, and  the sewer 1,750, e main
total lieight, on tho area suggested at Yorrolumls 3¢ would evontually ho longer than if car-
by Mr. Uavis, tlo ares, delineated, or shown prey, tedon tho direes ronte, 1 do ot think that
on tho plan, would eitail 45 feet total head, winlp tho 60 jcres provided for the disposal of tho
the total ltcad ot the area delincated on My, "Wege will take sowago in the Proportion of 1,000
Davis' plan is 50 feot. That would servo g [I'ersons to the jlers, or anything like that propor-
acres, tion, becausa thero is rocky ground thero. © Thers
172. To ofr, Gregory.—~In the absonce of any 13 euough ground about Ymryolumln to denl with
Plan, wo have never attempted to work out the tN® sewage from 00,000 peoplo, but thers will
Intercopling sower, Ag to the approximate cost D¢ 8 danger of briy Ing it rather closs to o resi-
of tho sewerage of the city, I would profer to get dential suburb, ~ My opinion is that it is not
together somo’ data; it iy rathep g big thing qo. fcasible to erect treatment works within o mile
pending on city plan, and requires somo thinking from the city without risk of noxious smells, it
out. The estimato by Mr. Davis of £80,000 for Deing improbablo that you ean get treatment works
the Intercepting sower is a fair ono. T any askmg  that will not smell during nt lenst somp portion of
nothmg hks £5,800 for the pumping station, ma. tho year. Tho dopreciation of the valuo of land
chiery, &e., but {lo Ppumping proposition js a PFopertics at the point suggestod would outwoeigh
minorconsidoration, tremendously tho cxtra cost of the sewer to carry

N N the sowago further way. h
173 To the Chairman—Wo have the power in- ucrcss g ﬁepﬁc tank n;rn;{ts eéu,:::uuﬁ,??;dco:;:

ﬁ‘;’v'::";.,:‘,“;fu‘"ﬁ,:‘“"' careying wires and PUHng  sicll a gomo time, T understand that, for the
g . sewage of tho town of Goulburn, the bicies 1

) 174. _.Tn Mr, Gregory.—1 do not think that the treatment is to bo adopted nn(;l "1 clgnfi:;::gltcr:r
,nnd will require " “deal of preparing; parts special neration treatment :at Goulbury js very
1ave turned out better than I expected, and, in-  good; but, on the other hand, Geolong, with o
stcudl of attempliy to terrace, wo can run  population of about 35,000, is going to the expence
f"l;‘l:'gl tx:;lﬂ[‘!::ra“«'s,rgblofu-lng the con((}:r. Tho ex.  of carrymg ite outfall right away to the'sea. ‘That
¢ urst few years wonld amouat to 18, o deal with crudo gev ight H
about £220 000 That expenditure would he spread e sewage ‘outb and h::::aﬁ: igg:cl?fnn:rgc[:lt \t't;i(;::

head of 63 ment provides for crossing the Yarrolumla
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Crock, but at. tho creck level; whereas in tho foasiblo to have a plant at the polut of deviation siil] }:e £30.0;)0 in pogkel Inu ;.lhu nxl«x clmlrgu (?J day and weeilc after week. An area so treated 13
n?&or cu‘n t}:o inlvm worulg bo fror‘:l 15 '}]o 2({7 fo&t nho‘;m on tlxia plan, ]l&!m h,u at xﬂ.lano foot n\;ovu ";:‘i‘nc.;ﬂr ﬁ-l:n::& didn nlo? o;";\ p“:lcrub, wil;:o:hu ::;aﬁ":g :‘l,lo.cs:n?r’;c:clgnﬁt n':r’.n :.;:r o‘l;.yo: l;..rml;l
l.n ,:,?o L.\‘:"rul.mml:v’\)tu“ \::ryc?ro;b im'l):rhonnm: :’oi;o:;) lb,;v:l}:l{:“vﬁuuw':gxg tnl;:tfno;‘tc,yu‘ﬁ ::(, l:lf:, B . E‘edunl Capital works until.t&xroe years lator than I would use land treated I\)\r"‘ilh ao.v:ngog for the
but X would rathior see & seworage flow kept on samo h‘mohbg sufficiently far away from um]o‘ m:r"l’l'i:’""f‘,’d P)‘ulr““- Kuibba, and that, W;‘;‘: ig'g:‘"mm;ﬁnof wlh'e: onlllld) c'n::}:y. I:\,xl::l I[g;ot;lg nover
i“n':“"&m‘l"'{:’ il"l:::‘cloﬂ:i mﬁ"ﬂ‘w&:{}ﬂ‘.’:‘,‘fu"?g :::%out)ll?e:(:zogﬂ-é‘\;}:a:",%\;'itl:ﬁ;z ;:‘r;gﬂ,;‘"é: foro thora is a populatioh of 18,000 you have mw‘.ﬁ. I am not afraid of the efluont "I{mding
1901 ‘;-a;:nx 0 ‘“u Ao i 3t pra Shomo of causo i js bolow floodlovel. T would not In'vour o spend for these tanks, which you nmay have fu way into the Molonglo River after 1t filters
tho Federal C 'hlgw %y, and I gave to Mr, & tentativo projoct o' that kind, The amount . . to discard nubux}uontly. £33,700." T do not, know  through the tand and gets the proper soil treat-
ho_ | Capi orks, an g! kmen  which T statod o e bo saved by postpont th that you aro right in deducing that, as we would ment; but if it travels in channols, I think wo
Kuibbs an indication of tho number of workmen which I « TUEHG bo saved by postponing o, have “to make  provision for 18,000 People in  might bo at somo times confronted’ ith almest
who would ‘be likely to bo employed at the time construction of tlie length of “sower from thy tenty years mg'oumy ot b('.pm"icul the ugcrudo o om with glmes
of muin"lum “LM[’; In constru if i T!"; p r:- &‘2:: :v'oszwﬁ;ov?n t%nth:h:ocn)l::n \.3:5 "K-{é ?&T sumo lyn botly cases. We would have to lpen}:l up 199, To Senator Story.—Wo could not earry out
g::;rxl;nﬁ;?ﬂ?:‘e?im: ﬁi’.mﬁ'ﬁ"én’dﬁ";’;in“ﬁ Senator Lynch estimalos that, thi would b3 :10 .1530,1000] for tho :"’"k,’ plnacd ﬂ’“"l‘:’ on fu- sle"“"‘i Ly"dl'" suggestion to placo tho tank at
v . " 0 H Y s ividual schome, and when the popula ion was ¢ tlet of t| t d

IR 1 o G Ty bl s o SR o I8 o it boutd LTSS Tk i e o b v b iow
' 3 T A Piried . ouly that, but there would bo the tanks, pum 3, surface. I d t think t) ho

il e o Sxen e . st o tabling o Ling o the o ol of pit. Sy v spnd BIGIS By of e s . il o 8
Committee may sssume that it js cssontial that Fn!cren required for tho extension of my project to steaightaway, and gradually rais the expendi- Davia schemo, would reach the city, The offen-

by the time tharo are 1,500 peoplo on the estern Lhio suggesiod treatment, axon ang wi that in ture to £35,000, there will be & consigerablo nc. sivo mattor is all contained iu the pipes until it
l .

H ! cumulated fund, and all thst expouditure wilt . is certai ittle
portion of "‘°.°‘°'Y- the sewer should be thero, As interest on the expendituro, Q!“; deforred wa Iavo to bo put asido, and will bo‘::orﬂl nothing ﬁf:fo tgﬂe"llll:o '?::XR ulnpll‘l‘:;rzr:xsdow:::rl;lgl{ &nkt?:
to-when wo will fiave 1,500 fieaple f““‘ X canmot  would bo testing the reliability of a particular to tho Commonwealth, What we require s a  pumping the oﬂﬂ:eut No matter what spob
ray, boyond making the tatimate that they will form of septic troatment, Sunken tanks would progressive rchome, The Committes wigh to mave imght be selected  for o gravitation schelx,n "
be thero MvithirY sk monthis of the time of the not be possible, , The sewage could not be brought the primary outlay, 1f we go on to that outfall of ‘soworago, it would bo necessary to lift
land beimg throirn open to the pablio, Iu regard to the ground without pumping, becauso the tank which has "boen planned,. the only pumping we  the sowaga by pumping. T do not, thirk that the
to tho csrrying on of warks, wo shall huve to  would bo below food Jovel. I would xot favour a need do for o gaod many yoars will be that into objection to the puln)npﬁg on account of the smoll
proparo designs on tho basis of the cily plan—1 tentative schemo of that kind, in order to save the the seplic tank. Thers will bo no chargo at all  would bo very sarions. If the sewer were taken
nean communications, and water and sowerage  cost of running tho sower to Western Creck, and fer the preparation of ghe jrrigation Jand, be- iy g direct Jino to the treatment tank, it would be
roticulation, Wo havo not any plans at pro- so avaiding all possibility of odours, aud slarting causs wo can send tho efliuent direct from the uecessary to carry it a considerablo distanco above
zeut, but wa should bo sble o' got those prans ot tho wholo outfsll sewer, OF courso, it i for tank tg the irrigation ares, Tho land wo PTopose  tho bed of the river, and that would add con.
togother sufficiently quickly to mal ko n starb very tho Committeo to say whether the schome to bo to utilizo there will require no proparation, In siderably to the cost of the sewer, A Lridgs
woon after knowing what the definite plan of tho put in hand is to bo merely & tost, or whether considoring tho possible saving mentioned bY  would bo required to carry it across the stream.
city will Go. My original proposition in 1906 thoy have sufficient sdvice to remove from their Mr, Sampson, I think 6 per cent. is on the high It is a sound policy to keep sowers down and out
way that portion of the city should bo tentatively minds any doubt as to what ought to bo done, I sido. If, liowover, works have only a limited lifoof  of sight if that policy is posible. In addition to
thrown open for occupation Ly tho workmen, think that tho oxperienco of sowerage miattors ten, fifteon, or cighteen years, what rate of in- (ko cost of the bridge, there would probably b
No chargs should be made for tho Iand, but the genorally is that ono cannot be certain that the terest is to bo chargedt Perhaps, in workin inereased oxpendituro involved in tho uso of steel
sowers sliould bo ready, and tho workmen conld sewago will be Innocuous, no matter how trested. . . out tho cost of the schemo, ocach portion cauls pipes at thab point, It would cost moro to
lild theis own Iittls cubicles or tents, 37 we get  Tho point of doviation from the muin out-fall be made to bear & rate of intorest va ing accord ik any devintion than to take a direct line,
tho city plan soon, and aro nble to mako a start, it sower would bo a lito ‘over & mily from the ing to its life, The main sewer would have Prac- - Mr, Hill will tell the Committes that he has
wnay bq neeossary to put fu s small septic tank, as noareat indicated residantinl suburb, 8o far as tieally a y life. For ‘hinery 6 per adopted tho clieapgst route that can by obtained,
wo have dono at the Cotter River, I have no idez the disposal of the ofluent is concorned, thern cout, vould not bo high enough ; 10 or 12 per cents T phropeso to preparo for the Commitles n state-
when_we may expect to mob the city plan which  would bo no differenco in the two achemes; both . B would bo nocessary” on account of tho rapid 0 showing the estimated cost of the scheme
is being prepared by Mr, Griffin. Tho Dopart- would require pumme. In regard to the sug- deprociation, The sower could bo built for oo yoat to yaar, as for ns wo can forewast it up
ment is waiting for the plan from Mr, Griffin, gostion that tho length of the intercepting and £76.000. T would ostabilish, first, ono anaerobic to 1935, whon Mr. Kuibbs cstimates {he popula.

176, 7o Senator Lynch.—I have wob oxamined Moin sowor might be shortened by making the bank, and T would take the efluent from it ditect (i, il oo 18,000, That will b6 shown on o
tho country in the neighbourhood of Yarrolumls main cross tho city boundary at o point, further fo tho soil. Only a sual) 10 horse-power PUMP-  eurve diagram, and T should ke {o work put an
Crock in order to acertain ils suilability as & 0 tho sonth-west, T would” point aut that, the Ing plant would bo necessary to tako the effluont inversa curve aof the estimuted working expenses
Iocation for sowage disposal, but I have been Committes must bo guided y the nature and from the tank to the land,” In Mr. Davis' esti- and interest,
over the area, and it is very fair country, The Genoral elope of the country, mate of the prime cost he has provided £6,800 180. To the Chairman~I soo what is in the
main factors which influenced the Dopartinont in 197, To Mr, Sampron.—~Tt would not be prac- * fer pumping plant, That would not bo necessary.  Committee’s mind in regard to effecting a saving
selocting the Wostern Creck sito waro tho dis. ticablo to pub the treatment works at the end of IF it wero proposed to work on tho basis of 1,000 in the length of the main swer, A fow days ago,
tanco from the town, the general cofitour of tho tho out-fall sower closo to Yarrolumla Crook, be- Voraona ta the aere, we conld carry on for years o0k sho men off the oxtreme end of the main
cottntry, ond the fnct ﬂmf it would be a fairly causa of the lovels. Thero would be nothing in without any {pumpmg, except in connex’on “with sower, and_put them on to road work, I undor-
irrigablo arca, 1t is land that would improvo by  the way of clevation to prevent a now arez being tho offtuent from the soptic tank, Thero would stand the Committeo's suggestion that work on the
hiaving wator put on it. I am nos over optimistic added to that shown on the plan for the treat. Lo a saving thero in primary outlay, I should gr¢reme end of tho sower, indicated by the dotted
In regard to that; land, but Bfr, Hill has a higher mont works, but it {s generally fast-falling ground. like to prepato o rotum which would show tho line, should be left in aboyance for tho time being.
opinion of it than I have. T do not look on any In regard to the country away from Irom both Uommittoo what the Department ostimates to Fhotittiass 1ot
of tho land near tho Capital City sito as boing gilt- crocks tho casiest slopes sro -on the, tops of the lrend from year to year up till 1935, including ot cithdretos
edged. T think that, if by taking account of the hitls, where, liowover, thore is very often rock, tho prime cost of the tanks, tho primo_cost of
i d oxpendi the Ce Ith were to The flat places on the tops of hills ‘aro the worst the sawer channel, and the cost of oporating, and
do anything which would place it in years to come  for irrigntion. Mr, Knibbs estimated that in also the oxpocted return from the land, I should John Howard Lidgett, Cumpston, M.D, (Melb.),
in tho posilion that it could not uso any irrigation 1935 thero would Lo 18,000 peoplo in (he Terri- also tiko an opportunity of getting moro evidenco B.S, (Melb.), D.P.H, (Lnn:i.) Director of
treatment mothod it would be taking a grave ro- tory. I have said that £40,000, in round in rogard to tho suggestion of Senator Lynch to Opeatts ‘s’wor;z "““i P4
sponsibilily, I cstimato that tho population of the nhumbers, would he saved by ot carrying put & tenk ab the pomnt of deviation at the 1,820 3 S
Federal Torritory will be 15,000 in fifteen yours, out the extension of tho sower as proposed ‘ ' feot Yovel, 181, To the Chairman.—My oxperienco in CIOD-
bub I should starts with a plant estimated to ac. by me, and establishing instead & tank at 178, To Mr. Sampton.—Tho srea of §0 acres nexion with tho septic tr'encn'mnb' of sowinge has
commodato 5,000 people abt n cost of about the point of deviation mentioned b Senator allowed for by Mr, Davis as ground for receiving been in Englend and on tho Continent, whero, o8
£10,000. That would bo complets, wmrobic and Lynch, or at tho place proposed by ﬁ. Davis, the efluent can bo nothing more than a filler an 9uts‘xde.r.rnth‘e.r than as & person concorned in
anerobie. 1t is o moot point whethor wo cnn- Interest ot 6 por cont. on that £40,000 would bed. - For irrigation pury an' ucro 19 required  thoir ac tion, I saw some systems of troat-
rot take the oMuent from an snarobic tank, amount to nearly £50,000 in twenty years, You ‘ ' for the liquefied crude sowago of oach 100 persons, ment in operation; and in Western Australia,
aad put it on the land, It is certainly not  ask me, therefore, if it is not a pood business I do not think the land conld absorb the offluent  whero a considersble number of small instaila-
necessary to lay down tagks straight away large proposition to place & tank ab ono of thoso points on the basis of 600 persons to the acre, T esti- tiom, belonging to both the _Go_vex:nlpenbfnnd
cnotgh for a population of 15,000 people, I would oy that, period, oven though at the end of that mate 30 gelions per day for each person; Mr. Hill &nvnfo owners, were undor tho jurisdiction of the
garb on o population hasis of 5,000, and lot tin it may have to bo roplaced by a lnrger tank estimates 40 gallons. ~ Allowing 600 gemm por  Health Dopartment, by which fmqﬂiﬂﬁ inspec-
the schemo bo prog y ally building further up. You argue that we would savo, pro- acro, that would give a total of 18,000 gallons tions wers made. That inspection work was more
up to mest the requirements of 120,000 people, It bably, an immediate outlay of £40,000, and at sccording to my estimate, which Is a very great or less under my control, and in that wn}' T be-
i+ & question of more tanks or of enlarging the the end of twenly years, wiien the population has quantity to pat over an acre of land day after came acquainted with a limited range of soptic

treatment works, I do not think.it would be reached 18,000, wo could discard the tank, and
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tanks in Western Australia, T thiuk it is geno-
rnllz &ccopted that some form of treatment in
tanks, all of which have certain essential features
in common, i3 nocessary for the proper disposal of
sowage, I have mm{y found & tank that was
absolutely free from amell. Many tanks are suf-
ticioutly smellsomo.to.bo o nuisance, I would most
onrtaluly hositate about placing septic tanks closo
to o city. Ono may tako it as & cardinal rule
thit, whero the troatment of putrescible sub-
stances hng to bo undortaken, it :‘mu\d o under.
takou at as greal a distanco from population as is

and which the Emscher system is primorily de.
signed to treat, 0 o8 to make it roadily disposed
of without any nuisance, Tho district of Essen
lias peculisr cliaracteristics, inasmuch as iL has &
lerge industrial population with a greal number
of faclories, giving a highly decomposible form
of sowage. Tho Emscher l‘yltcm of treatment,
hesef; oes iderable longth to

that dimcufl . I do not think that the sewage in
Australia is ¥eu amenablo to treatment than that
in the Old World, Yt requires somo modifications
of tho system, providing for larger tanks to give
greater datii There arc many systems

possible, consistent with other
That applies mors particularly to the {reatment of
human oxereta, which is an fmportant ingredient
of ¢ity sewage, As a broad quostion, there can
be no doubt that the discharge of offfuent, no
mntter how treated, into & body of water, pollutes
that water. That, 1 think, is accepted by slt the
nuthorities who havo given any attention to the

in Australio which are working very eatufoctorily,
One of them s that in operation at the lospital
for tho insane at Claremont, Western Australia,
1t is & genorally accepted experience that reptic
(anks are not to bo reliéd upon alone, and that
their processea havo to bo followed by land Ureat-
ment, All big towns have adopted either land
t or filtration on a Iarge scale. Thero

subject. Not ouly is thero a dischargo of decomn-
siblo organie refuse into the water, but there

in no particular variant whicli, from my limited

18 plso the powibility of the disc} of micro-
orgsnisms which moy bo disease-producing, To
a vory layge exient, that objection can be over.
eamd by pulting the ofituent on the land, The
finoness of the filtering substance which the Isud
offers, the fact that tho fluid has o pass
through n very fina mesh of soil, arrests all solid
materin, and n so doing arrests a greab majority
of the organisinz contained in the effluent. Thero
would certainly bo less danger from efiiuent aftor
passing through the laud into a stream than if it
passed inte tho stremm direct withaut soil filtra-
tion T havo no experienco of soptic tanks hav.
ing o bad influenco in the spread of diseaso, nor
van T reeall any occasion in my experience whoro
thero was any definite offect on health. Thero
have beon. complaints of an alloged effect npon
hoalth  For instance, there was a septic tank at
tho Kalgoorlie Ycspita), and it worked so very
badly for somo months that there was a con-

derablo dischargo of objectionablo gases, Cer-
tain residents in the noighbourhood did abject,
and complained that they suffored from sore
throats, and deteriorated health, Nobedy had
direct evidonco that such iliness was the result
of the gasos discharged by the septic tank, hut the
two facts did oxist side by side, namely, that
poople wero ill, and that thero was a dischargo of
objectionable smells, Of course, that tank was
nbt working properly, and it gave us a greab doal
of trouble. We had to empty 1t by hand on soveral
ococasions,

- 182, Ta Senatar Lynch~—T do not kaaw very
much about the Emscher system of 4

2o of the subject, I wonld favour, X am
not, iently ncquainted with the enginceri
s'de to give a relisble opinion. Apart from my
Kalgoorlie exporience, T hiave not become aware
of any ill effects of the septic treatment, Tho
Dertls system Jiad not started when 1 left that
citys but T did hear that it wos nol working
sntisfactorily. The working of the septic system,
generally speaking, does not come under my
supervision, though in Westorn Ausfralia it did
to a certain extent. We have a small zeptic
system in the Quarantine Station, and so forth,
hut it is negligible from this point of view,

183. To Senator Kealing.—In Weslern Aus-
tralin, I was Assistant Medical Officer in the
Henlth Department. In Western Australia, we
found that it was not infrequent for a tank to
get out of order; and when tanks do so they lave
to bo dealt with in various ways according to tho
particular case. In most cases the canse is that
tho tank is not largo enough. 1 do mot think
that climatic conditions have anything 10 do with
the matter. When the tanks went out of order
the defect was in somo cases removed by the addi-
tion of a_lorge quantity of water 1o dilute the
sewago. In other cases the tank had to bo dug
out, and the contonts removed with shovels and
buckets. In Kalgoorlie tho tanks were, 1 think,
g ly mado of reinforced te, Thero the
tanks wero near tho city, alongside the railway
station—in the hospital grounds abont & quarter
of a mile away. I should say that it is very un-
desirable to have the tanks in or near the city
avey, and, further, that it is dangerous or poten-
tially d { the tanke in the city

T think .I know the principal features of it, but
1 hovo never seon it at work, and I have only
toxt-book knowledg ing it. I have scen
most of tho systema in England and on the Con-
tinent, but T do not remember having seon one of
the Emscher typo. The ossential feature in septic
trontmont is to got a tank content of s large a
dimension as. possible 80 a8 to: give a peried of
sedimontation. sufficient to remove most of the
organic_materinl. Ono of the great features of
A lian sowage, as di iated from Euroy

sowage, is that thero.is a much. greater degreo of
what is known as.scum  There scems to be a
groater amount of fat in the city sewage of Aue-
tralia, for what roason I do not know, That
erdates o scum on the surface.of tho septic tanks,
thus causing o difficulty which is not experienced
w Europe to tho samo extent. On the other
hand; we do not have in Australia the samo diffi-
culty in regard to sludge, the heavier matter
which ig precipitated in the Lottom of the tank,

aren, what is to happen to the efluent? Presum-
ably the effluent has to bo carried oub of the city
ond disposed of in some way as a final stage.

184, To the Chairman~1f the efluent has to
go into a stream, it is essentinl that it shonld do
50 ag far from the population as possible,

185, T Senator Keating.—And after filtration
os far away a3 possible.

186, To Mr. Fenton,—At Kalgoorlie there
were -no contact beds, and the effluent was dis.
posed of by a apecies of and irrigation m a large
vegotable garden. This was in a fairly thickly
populated part—right 1n Kalgoorlie itself. 1t 18
rather difficult to say how far away the effluent
should be disposed of to be considered safe, tak-
ing the climate into account; I should say 3 or
4 mwiles, perhaps, although it is not easy to auswer
the question., I should not think that the climatic
conditions have any influence on the increase of
the ecum in Australin; that is rather » chemical
question. I am nob sure that apybedy quite
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kriows ‘why the scum should bo greater hero, 1
cannot thivk, generally sponkinﬁ. why the climatic
conditions should affeet the effuent’ hiero in this
way,

187, To Senator Story.—Given a proporly con-
structed tank, T should say that it was jiard)
nowsible for the eMluent Lo escape from the tan
itself into the river without being filtered from
the solids, There is # possibility, however, that
it may run into tho river without percolating
through tho soil, and T seo a possibility of that
ocenrring If it is not properly managed.  Ox
wenerad principles, T should say that it is desirahlo
to have the treatment works ns far as possible
from the river. But in tho case of land filtra.
tion there mnust always bo a fall of somo sort, and
that fall will naturally ho in the direction of the
ordinary water-course, which it will ultimalely
reach. “On general principles, however, it would
ho boltar to have tho treatment works as far as
possible from the main wator channel. I should
think it would be heiter not to havo tho works
within a quarter of a mile.

188, T Mr. Sumprn.—As to the systoms
which have boon before the Committes, and as to
treating the sowngo at an carly stage, and separat-
ing the organic matter from the fluid so as to
hiave a better chancs of obtaining a pure offluent,
T take it that an essential part of the proposition
i that, having come through the tank, the efuent
should pass into & contact filler bed hefore dis-
charging st the final point. That necessarily pre-
suppoes an efifuent which is non-decomposihle,
an effluont. which is freo from the possibility of
further decomposition, X should think that there
is hardly any systom working which docs its work

i ly and so satisfy ily as to givo that
result-—~that is, that tho effluent can boe gusran-
teed at all stages to bo non-putrefiable, which it
would have to be if it had to bo discharged into
uny body of water within tho residentinl ares, It
also presupposes that the soptic tank process, and
tho contact filter bed process, are each of them
freo from nuisance; that is, they are so managed
that no noxious gases aro evolved, If, as I tuko
it, you aro suggesting that tho sewagoe is to Lo
{reated at once as nearly as possiblo to the city,
then the treatment works will havo to be guaran.
teed to be freo from any offensive gases. Thero 18
a polentizl danger that 'the gases will bo s mensce

Urary, lvlv:

I think it is more or less readily nccepted that
that {s a_fund 1 of most syst that tho
period of decomposition anly begins when (ho
sowago lias como to rest for the timo being.
cannot seo, from what I know of tho subject, that
it matters very much whether it is 100 yards or
» milo or two away. It has been suggestod that
certain processes of putrefaction go on immedi-
ately tho solids find their way into tho liqusds,
and 1 point out that it might take place evon
further back than that, seeing that putrofaction
liogins before the exereta leaves the Lody But the
dezomposition on which tho treatment process
relies tlpcs not, I think, commenco to any extent
before it reaches tho tank. If it is o properly
graded chunuel, with a proper invert, giviog
sell-cleansing flow, the flow is so rapid that I do
not think thers can bo much material decomponis
tion taking place. As to the possibility of typlioid
and other germs finding their way fnto stresms
and Leing carried a cousiderable distance, somo
very good work has beon done in this connexion
b[y the London Water Bonrd. The chemist of
that body, who is a medical man, has shows thet
with o storago of what lie calls raw ‘Thames water
—that is, water taken out of tho River Thames,
the Lee, or somo other atroam that, supplies Lone
don—both typhoid and cholera germs persist for
romparatively long periods. Sowe little time ago
le domonstrated that they persiet for, I think,
about soven days—I um speaking from menory—
at any rate, they persist for nt least sovern} days,
As to the danger of :lypl\oid fover Leing corvied
into the streams, and thence into the Burrin-
juek scheme, it is to be remembered that with
a good treatment process there would be fow, af
any, tyrhoid gorms cscape, and, in the sccond
place, that they die out with a certain amount
of storage—I think about tho seventh day. With
an immense volume of water, as at Burrinjuck,
T should think that tho danger at tho distanco
would not bo appreciablo,

189 To Senator Lynch,—1I should say that
theso gorms would not roproduce in tho streams
to any extent, in ordinary water they do not
reproduco boyond the first generation, and then
only to a small extent,

190 To Mr, Greyory. —In my trip to Great
Britain and Germany I only cursorily examined

to health, and, secondly, as tho auth of the
city would not allow any trade or corporation to
Jischarg ivo gus into the atmospl it
shiould not permit such gases to escape in its own
installations, Any process in which thero is even
the possibility of the discharge of any putrefac-
tion gasos should not be consigered. The authori-
ties on the question aro sufliciently agreed that
thero is no system which works continuously and
rogulurly without the possibility of something go-
ing wrong. 'The fundnmantal point of the system
under discussion is that the sowage should be
treated at tho oarliest possible moment, but
I do not think that that should bo_regarded
as o sine gqua pnon, hecauso the decomposi-
‘tion of tho sewage, on which all systems depend,
for tho putrefaction of the sewage does not com-
menco to any important degree until the period
of rest, which begins when tho fluid enters the
tank, So that, whether it be 100 yards from tho
iank, or 3 or 4 miles, I do nob think it makes any
impertant difference; and the authorities are, I
hink, sufficiently agreed on that, Professor Dun-
bar, in his beok, * The Treatment of Sewago,’
eXprosses the same jdea—

It can only be sasumed that the dissolved ormanic
matters nre first feparated from the stwage during ita
passage thirough the fllter, and are retnined in the filter
1o b decompored and oxidized by the miero-organisms
durlng the succeeding perfod of reat,

tho tment plants. I was nob in Esson, In
Germany tho treatment plants were genoralls

fuirly eloso to the cities. I do not think that wit

a properly f;raded sower thero ought to bo lesa
noxious amell and better results in a small plant
thon in a big plant. Of course, in a badly con-
structed sower, with pockets, you do have decom-
position in the pockets, as in the London sewers
to-day, but witls a properly constructed sower I
would say you should not. This, however, is an
engineering question. I do not sce any reason
wlty, whilo the sewage is in the sower, the bacteria
should set to work and septic treatment start,
owing to tho darkness; I do not tee any reason
why they should operate to such an extent a3 to
produce an appreciable amount of gas, if there
are proper ventilation pipes at intervals. It is
a fact that the sewago or effluont from the sowage
plant in Oxford and many other towns on the
Thames flows into that river, and that the water-
is used for drinking purpeses by the people of
London; but all the Thames water so uzed is
filtered through sand filters and stored for a weok
before. , I ehould say that below tho lakes there
should not bo much danger, with an efficient plant
and filter beds, in ellowing the efueut to fow into
the Molonglo, becauso it is a. fairly long streani:
before it reaches the Murrumbidges, and the Mur-
rumbidges goes a long way Leforo rcaching the



3o 1 5. Cutapton,

ety
1Hia fvuay 1913 G0

roorvofr. I would nob allow tho offfuent to fow

into tho lakes on the castern portion of ths town

in the city boundary, becauss there is always a
Jiwoapoct of somo green vegetable acum. This was
& difficulty oxporfonced at Belfast, where the

Sewago discharged {nto the river. Thers the ap.

thorities hiad a great deal of difficulty with tho
soawesd which grow along that portion of the
river, whero the sowage was discliarged.  There
would undoubtedly bo a greater dangor whezoe the
wator was to o great oxtont stationary,

(Taken at Melbourne,)
THURSDAY, 18m FEBRUARY, 1015.

Present: .
Mr. Riney, Chairman;
Sonator Story, Nr. Finlereon,
Senator Lynch, Mr. Grarory,
Senator Koating, Mr. Sazineon,

Mr, Fonton,

Rotert Boan, Engineer-in-Chargo Bowerago and
Drainage, nud Hosd of Rai way Laboratory,
Viclorian Railways, sworn and cxamined.

191 Ty the Chairman.~I have control of thoe
fowerago gystems in connexion with the Victorian
Railways. * Undor m supervision aro various in-
stallations, largs and small. Thero are installn.
tiony at Hamilton, Xorumbursa, Lean, atha, Ser-
vicoton, and Ballarat, for instance. Iialfarat is
tow hoing sowered. Thero are two eeptic tanke
ut tho Nowport Railway Shops, and these have
been in existenco for o good many years, At
Newporb I suppose thers aro about ,600 men,
bt all theso are nob nccommodated by tho seplic
tank, becaune wo have the pan system as wolf,
At Nowport we are waiting for the Melbourne
drainage system to bo conncetod, Tho two tanks
at Nowpoit woro designoed originally for abouc
1,000 man ouch, and, as I have said, there are
now about 4,600 men there, At Newport s the
Jargest. systein we have, and we have found it
porfoctly” patisfactory unless the tank becomos
ovorloaded, Tho system could not bo called satis.
factory in every senso, There is no nuisance,
nothing can bo ‘seen nor any smell detected—in.
deed. you would not know tho work of purification
was going on, There is sio complaint from the men
ehout any smell, When the work was first started,
and not finished, thero were laints, but the

ly oxidize he wolids
method of  axidizing
tle sownge is tho correct one, though thers aye
There are vurious ways “of
in the natural bacterial treatmen
o awage is discharged on the
6 suil, or tréated on filler beds,
ply means that you bring
ly prepared cultivation bed, where the
£00s on as goes on in the land,
the organisms that do the purific
y ab the top, aud at 12 feet down
ne, whereas in the ari
st¥ucted filter tho wholo of the
Newport tho eflluont goes into
and then flows to tho sea,
It flows in n briex
thon a pitched drain, then into a
and finally into tho sos.

There are only a fow
houses, and not much popul

ation, along tlio routo,
to my knowledge, boen any
though from othor points nf
nob very savoury. There aro
ther works, and thero is &

proper outlét to tha soa.
and thess drain inte the swamp,
s the Kororait Creck swas
an onginoer who s given n good deal o
age questions, T would have
joction to building a house closs 1o whers
o Duid passes. The liguid coming from the
ralway works hos no offensive smell whatever.
The water is tho waste water fram the blacksmitl
of engines, tho efMuent frow
s, and 5o forth; and n!thaugh it is

and attention to sow:

could stand over the water,
told what was going on
snything about it. Tho efiluent, f
rendered porfectly innocuous, Wo
stom of putting tho efluent over
30 it simply flows away down
I tho cuso of Service-

and unlets you were
ou would not know

gullies and into croo

north of the station, Except st Ha
only thero is a stream of any sizo
y into dry crecks and
putting in a septio tank and an
aud the efluent will be passed
ok. The water from thub creox
omestic purposes; the creek is
sin sower of Ballarat, and ia

moment the tanks wore covered tho complaints
cassod, The biggest soptic tank will accommodato
1,000 men, for which number it was nominally
designed. Tt is used only during working hours,
und ab night time is scarcoly used at all. This
duscontinuous uso of the taik haw no offect; it
meoany thut when nob in full work the material
14 having a longer period of decomposition, We
have propared acrobic filter beds, aud the differ-
oiree botween the aerobio trentment and anserobic
treatment is that the work of dissolving is in the
one caso done by organisms working without air,
and in the other case by organisms working with
air. The work of the septic tank is to dissolvo
t1o soitds that aro in suspension.  After passing
s1to th0 soptic tank the organisma that do the
riost work in the soptic tank Proper dissolve
tho sulds, The liquid flows from the septiv
tank half purified, and is then distributed by

variosy means on tho nerobic filler bed. The

organuns draw oxygen from the atmosphers,
. .

we do not anticipate any trouble with

Fenton, —We have many times
which would pas the
standard of the Royal Commission on Sowage
Disposal in England,
up to the standard of ordinary o
‘tho destruction of BOWags mean:
liquefaction of the solids by hacterial aid—uot al}
but tho bulk of the organic matter,
bo properly carried out,
ter, carbonic acid, and
nitric-nitrogen or nitrat
new Gorman and American
full particulars of the Imho!
shops, we hiad nothing
and it was grossly offensive,
though the best wys
pense, the pans were
the population began
arrangomenta had to be

cleaned every day, but os
o grow rapidly better
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finst septio tank on what {s known a3 the Eut
tlock, nnd another on the West block, At that
tune, the men would number 500 or, 600 on each
block, - It was thon supposed that tho Motro-
iolitan Board would not sewer the placo for, por-
1ups, twenty or thirty years; and when the popu.
Iation rapidly incrensed, I was called upon by the
Railway Commissjoners to suggest & remedy for
the inadeq mmodation provided by the
vrasting tauks, 1 designed the tank somewliat on
t'w linos of the Iinhofl process, Lut nothing was
.uo boyond producing the drawing. Tho works
£r2 now being connected to the metropal.tan sys-
tum,

193, To Senator Story—It is vathey liard to
nuswer straight away whother, aupposing I had to
arrango for the disposal of the sewago of a city
of 20,000 inhabitants, I would, put the treatment
tanks in or closo to tho town, or would further go
to the expenso of building a sewer to o point a
mile cr two away, The conditions might bo Im-
perative—thero might be ouly one antﬁac for the
efiluent. It must bo remembered that, by tho most
perfect aysiem of bacterlal treatment, wo have
to slestroy tho solid matter; and the sludgo problon
lias always been the great difficult; It was
thought in tho beginning that the !nn{ had solved
this problem, but'it had hot. Thero aro cortain
smineral and other matter present which the bae.
teria cannot touch ; and to ﬁeb over that difficulty,
the sludge has to be taken away somewhere.
Various methods havo beon tried. = It was first
of all thought that 100 por cent. of sludge would
Yo treated by bacteria; and I may sy that I de-
fivered o lecture at the University on' tho subject
**Tho Purification of Sewsge,” = In it I show
the | ges of liguefaction obtained in various
neptic tanks,” T think it was reckoned that 60 per
2t and, in same cascs, 80 por cent,, of the sludgo
isfinally disposed of, and goos away in the effluent,
but it s then in o perfectly inert condition—its
danger is gane. It i3 not sewage, and it has no
powar of sxcondery putrefaction. Thero is no dan-
g2r of this mater putrefying if it has gone through
the proper treatment. But it is very diffcult to
mako tho matter cloar. It you want to et per-
foctian, it iy possible ts haye as & Tesult nothing
but perfectly pure water, in the senso that it is
clear water, though containing nitrates in solu-
tion. I am nfraid I am not malking this quite
cloar; and, perhaps, ¥ had botter refor {0 the lec-
turs T gavo ab tho Univofsiely. That lecture s
illustrated ; and in one of the drawings, which
shows a septio tank, you will sco on the loft-hand
gide tho words * Arinerobic tauk " ; aud on the
extremo left is shown the inlet for the sewags,
Then you will observe that there are two bafflo
Dlates, one vertical and one inclined, Tho object
of tha inclined baflle plato is to deflect floating
particles like paper and so forth; the eavier
matter drops to O.l)m bottom of the anasrobic tank,
and is dissolved thero by hacteria, The liquid
tlowing between tho vertical wall and the inclined
haflle ‘plats is partly dissolvod liquid and water
ruhning away. * The liquid is now going into the
nast chambor, which 1s really a sedimentation
tauk.  Tho object of tho baffles in the tank is to
turn the water—to make it take a circuitous course
and empty the tank as far as possible, The water
reaches tho right-hand sido of the .»{7&:0. tank,
aud it pusses through a submerged inlet into *
chaunel called & supply channel, From thero it
[nsses out by various amall pipes into tipping
troughs. The tipping troughs are emptied first to
tes right and then to the left, as the com-
partments fill with the Jignid, and sro tipped
{ato the aorobic filter-beds, In its passage through

the aerobic filter-bed,

the efluent is oxidized
by the aerobio organismi

s which are in the filtet-
then draine out into smal)
offluent from tho filter-hods

ommitteo will sop, in th
cornor of the drawing, that thero is
eination tank, or fins) sedimentation

perfectly clear; though, of
probably, s lnrge number
any experimonts have been
it i3 possiblo for pathe.
‘ganisiis) presont in the
tment; but it has been
revented by a compara.
ery effective method of steriliza-
o caleium Itypo-chlorite method
orite is allowed to flow juto tho
es tho septic tank, in the
parts in one ‘million: nnd thi,
found to disinfect the effuent, leav.
The liquid being dosed
po-chlorite, parss through
t rather nssists than hinders

course, it will contain,

genic organizs (disease ory
gewnge to survive the trea

by’ this ealeiym ly)
the filter-bed, whora
tho organismy to nitr
effluent reaelies a o
mentation tank, the dose
tho bacteria in the filter-
contact with the solution for,
In which time the offluent is a|
Tho water flowing away from

is cloared of solids in sus
fected or sterilized of its
practically sterilo water. Tho addition of the cal-
cium hypo-chlorite has the fu;
g any odour in the lig
the septic tank. Of courso,
contains gases; the solids ary
I do_not think it would be
purifying if you wers going
enb on the land for jrriga

I think it would be better to use
the water for irrigation rather than make it abso-
lutely sterilo, on which process a certain amount of
tongy is spent. Of course, {f the eMuent hiad to be
taken a milo away, tho other sy
cheper; it is a question of w!
et o perfectly sterilo, clear
harged with impunity into n

Morination tank, or sed:
d liquid, oxidized by
bed, is further kopt in

nsion, and it ia disin-
mncterinl contents—it is

riher advantago of de-
uid coming away from

o turned into gaseous

necessary to have this
to dispose of the offlu

liquid that can be discl
sreok, oven in or near o town,
At Newport, tho tanks are
overloaded, the population being greater thun that
for whick the tanks ware d
system does its work without nui
tho tanks are immediatel
and tho main buildings,

tystem is on  better line
septic tank; aud, accordiny

think thit, tho Tmhofl
s than Eho_ ordinary
g to authorities, it has

On page 23 in the lecture to which I
havo already veferred; thers is another illustra~
tion showing the sewage influcnt comin,
two chambers, which aro called sed
chambors. You will notice that ¢ the bottom of
those two chambers there are inclined partitions,
do of tho centre, oxtending further
bt and loft-hand sloped walls,
gs between the two inclined walls are slots
through which the sludgo or solid matter falis cut
of the sowago as it passes over the tank, The water
flows from one side of the tank to the other; and,
flowing rcross these divisions, the stud
{alling into a large tank of circular s . Whe
the sludge goes ou being dis-
When the water that comes in on cne
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* sido of the tank passes over—it goes over slowly,

taking about two or three hours—il Is then prac-
tleally clear of all salids which have boen dropped
through the slots juto tho lower chamber, which
might bo called tho soptic tank, The liquid from
tho ssdimentstion chambor, now froo of solid
mattor, is practically dirly water only; and it
flaws away on the circular weirs. At this point,
tho following might bo quoted {rom my lectures—

At_Bochum, for oxample, where tho séwage from s
population of 145,000 is treated, the sludge-drying bods
cover on ares of only haif an acro,

The water which dralns out of the sludze whilo on
the drylng beds is clear and odourloss, 'The efffuent
flowing off from the Emscher or Imhoff tanks, though
containing practically na suspanded matter, is still lslglﬁy
charged with soluble organic matter, = At Emsther the
afMucnt runs (nto & cansl, where the dilution 1s avfi-
clently groat to provent nuisance, But unilér ofdinary
condifions the effluont mwit bo further purified by bac:
terial treatment on acrobic filter bods,

The first part of my lecture is Feclly doteriptiva
of a lecture by, T think, ImhoThimself, In May,
1909, Imhoff ‘wrote a paper to The Survejor and
Municapal and County Englacer, degeribing his
uow method of treating sowdgo; and what follows
in my lecturo is taken very- ftecly from lim,
1 have seon the plans madoe by the American engi-
neer who want aver to mldly Tmhofi’s process: dnd
they provide for acrobic filter beds, praclicxlly on
similar lines Lo thoge shown in the sketch T jiave
deseribed. The Imhaff praocess shows decided im-
provements over other tanks. First of all, at the

of the septie-t rocess, It was
thought by Mr, Cameron, one of the first to sug-
gest the idza, that if the tank were made large
enough to hold, s1y, twenty-four hours' supply, the
palids would all dissolve away, and the water would
he perfectly ready to bo ultimately disposed of in
the filter beds, That was n mistake, because you
caunot liquefy all the sludgo: but you can easily
830 that, if you maske a tank so largo that the
water comiug in has to flow through in twenty-
four hours--that is to say, sn isolated drop, if
that were pesaible, would tske that time—the
cwterial 38 A nctusl contaet with the putre-
fyug matter. Tho action of p ion moans

Tiie minera) matter present cofuluts chl.eﬂr of rand,
chy, dron and aluminium oaldes, the chloridos, carbon.
ales, sulphate, and phorphates of tho alkaties (soda and
potash) and alkaline earths,

"0 yogetablo and animal (organic) substancen may be
divided into compoumln whicli contaln nitrogen ang
compaunds free from pitrogen, ‘The nitcogenoiis com:
pounds are principally ures, protelds, amines, and
smide weids. ‘Flie  hon-nltrogencus cumpounds wre
oarbo-hydrates {sugar, cellulore,” &a.), fats nnd sosp,

The orgamle matters, chiefly through tho aclion of

lmnlorlu, undergo more or lots decomposition, and to
l\;llﬁw there changed it {3 nocomary to have » knowledge
of the P ese sul
Urea—tho chiel constituent of urino—ls a compound
[41] t\'ll})}, is readlly converted into ammonium earhon.
nte by the ures fermontation, and Is due ta soveral
orgonisms_ublquitous In nnture, fe., the Bacillus Urea
and, the Mierococcus Urea, which have the power of
producing the fermentation, and which s s typleal
hvdrolysid, i.e,, decomponition, It is this decomponifion
of ammanium carbonato into ammonia and earhon dimida
nt'h{:,‘h gives rise to the characteristic odour of wrinals,
#ahlos, 3

‘The 'proteld- or slbnmenald substances form the prin-
ri‘ul constituonts of the animal orzmulsm—thioy all con-
tain carbon, DX{] g, and nltrogen—~some contain sul-
,mur, wiels ns asbbaga stalka and the like, some contain

ron aml phosphorun.

The cwhobydrates Include starches, sugsr, cellulore,
and wood fibre,

‘Tho f3ts nre more smable than the other organic mat-
tees, nud are not eastly broken down by bacteria,

In tho Tmhoff system there would still be the Qiffi-
culty caused by tho soap, which is common to
every system, 'Theso fats are not acted an by the
bacterin, aud thoy have to Lo gathered up and
disposed of. If & largo amount of soap flows in,
sy, on a washing day, it can be precipitated by
lime or magnesia, which results in & form suffi-
ciently solid to bo collected.  This could all be
made part of the systom. In largoe towns they do
not have those difficulties with the soap, They
bavo to collect a certain amount of floating mat-
ter, such ns cabbage atntks or scrubbing brushes
and cloths, which peopla find convenient to put
into the sower; theso are collected at the screens
Lofore the sewage gees into the septic tank,
If there is a great amount of fat, it will have to
pass f.hr‘ough a chambor dosed with lime and pre.

the manufacture, so to epeak, of goses, and this
rasults 1 an ovil-smelling liquid, In the case of
the Imhoff tank, only about three hours, instead
of twenty-four hours, are pied, The water
does not drop because it is flowing over other
water ; only tue solid matter drops. “Lho difference
Yetween the septic tank and the Emscher system is
that, in the one case, the solids are seporated
yiuckly, and cllowed to go away to the lower
chambor, while tho froed water flows fairly fast
weross; it §8 nob in contact with the polluted mate
tor, and is practically clean water. No doubt, of
(oarse, it contains certain organic matter in solu-
tion, bub it is in a pretty clear condition, aud
i inodorous, or nearly so. Consequently it is
w a condition to be rapidly passed over a filter
Led,  Soapy water presents one of the difficultics
of the treabment, ¥ think it has been necessary,
11 small installations of the septic-tank system,
to divert soapsuds, but I do uov thuk it would
yery much matter in the-case of a large installa.
lioit. ‘The sludge, which is still an existing difft-
sulty, has to be got rid of. No doubt large
quantities of soapsuds must cause trouble, but
ihis can be combated by precipitating tho soap.
On this point I may quote further from my
tecture :—

Spoaking genorally, an average woter carried sewage
from o rosidontinl town will bo composed as follows
1 Kinnicut) s

Solid ‘matter, 200 to 800 parts per million.

Miaeral, 50 per cent, In solution, 75 per cent.; in
suspetision, 25 per cont.

@r3amn, G-per cent In solution, 00 per cent.y in
suspesion, AR per cent, .

P t oxactly p but so mixed
88 to form n thick hard curd. It is rather a com-
plicated question to answer straight off whether
precipitating the soap would leave any odour in
the water,

194, To AMr. Gregory.—The biggest population
which ony of the railway soptic tanks are serving
is about 1,000, It must be yemembered that
theso tanks deal with pure fecal matter, which is
Ferdly comparable with ordinary sewage, becaute
it is so much stronger, It is better to have a
septic tank somo distance away from the place
whero the sewnge is collected if that is possible,
becauso the treatment cannot proceed without the
production of odour ot some time. Tho tank itsolf
might be quite close to o residentisl quarter withe
vut causing any nuisanco, but the filter beds would
roguire to be some distance away, In my opinion,
it s o decided advantage to have tlho sewage
carried some distance before treatment. If the
sewage is allowed to gob stale in the pipes, bac-
terial action takes place during its passage to the
place of treatment. I suppose that, from the ex-
tromo outside aroas of the' Melbourne sewerago
aystem,, the sowage has to travel some 26 miles to
the farm at Wesribeo, which means that it is
aboub twenty-four hours in transit, All the time
it is l}::m;ing through the sewers it is being st~
tacked by bacteris, snd is getting partial treat-
ment.  When it reaches Spolswood it is pumped
and sgitated to & great oxtent, then sent for some
milos through a rising main, which is really a huge
septic_tank, and then tho sewago flows on to the
farm i the form of a black soup-like liquid, Al

o

that timo putrefaction has been golug on, and in.
crensing the lalility to offence; but, of courss,
it the sewage is travelling in closd sewers there
would Le no olfenco until it reached the tank.
You tell me that, for the purpose of saving ex-

nss. ( is suggosted Lhiat o Lreatment tank should
s placed In the eastern portion of the Capital
sito, if necessary anothor in tho western portion,
another in the nortleeastern postion, and still
another to the northewest of the lake. In order
to.avoid oflence to tle residonts, it would Do bet
ter to carry tho sewage away from the city, 1
would not take the risk of placing o tank thero
it 1 could Xeep it away. The aim is to treat
sowage in such & way as to oblain fimally an
effhient whicls will be above suspicion. I would
not allow the efluent from the tank to run into
{ho staticnary water of the lnkes without finst
giving it soil trestmont, There are cases where
tho ofluent is allowed to go direct into bedies of
water, bu I certainly would prefor to poss tho
effuent over the land.” It is possiblo to get a per-
fectly junocuous effluent which is inodorous, hut
tho expenss involved in obiaining that result has
to be considered. It might bo better to carry
the sewage further away from the town rather
than incur tho extra expendituro of such very
complete trostment, T notico that thero is a pro-
posed railway station near ono of the suggested
sites of the tanks, nnd, a3 a railway engineer, 1
wonld pay that the tank should bo kept away from
that locality if possible, but if the expense of
taking the tank elsowhero is enovmous, I would
take the visk of placing it at that poiut.

195. To the Chairman~Y{ X wero proparing
plans for a perlect city, sud had not to consider
the quostion of expenss, I would use avery oue
;!en.vour to get the works away from the popu-
ation,

196, To My, Gregory.~It it is gmpond to have
o sewage farm, that farm should be kept away
from tlio city as far s possible. At the Nowing-
ton Asylum, Bydney, the filter beds are in tho
apen, sud when I have been thero thers hos been
absolutoly no trace of & nuisance, Tho effluent
is finally discl d into the Pan ta River,
Parramatte ciby alto has o soptic-tank schome,
tho efffuent from which flows into the river,
have also visited the Balmoral and Mosman sys-
tems, and there has never been any nuisanco
whon I have been present. With tho best pos-
sible plant obtainable 1 should Te quite satisfied
to have the tanks 1 mile away from tho city.
An offluent of anything like the purity that can
be obtained by s good system has a 1ot of valu-
able nitrogen in i, and it can bs used on the
land with safety, It is much better than 8 sew-
age farm effiuent, and is cheaper to uso. From
what you tell me of the alternative schemes of
carrying the sowage 3 miles from the city, or
trealing it only 1 mile from the city, and 0 sav-
ing £356,000 to £40,000 in sewer canatruction, 1
cannot, conceive that there would bo any diff-
culty at all in_placing the treatment works A
mile from the city.

197. Ta Mr. Sampon—The Bowerage Com-
mission in Great Britain requive only that sew-
ngo which i» to boe dolivered into z Blream shall
couform to a certain standard of purity. The
Commission at first said that the effluent should
bo passed over land, but in places jt was found
that, o land could not bo obtained, and so ¥
beliove tho land treatmont is not insisted upon.
With 4 proper system of treatment thero would
' no dauger of the offluent carrgmg bacterin
into a stream. Care would be taken to insuro
shat tho cflient was perfectly hurmiess. Before
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expressing any defimto opision upon the alters
native echemes suggested for the Capital Sute, X
should like to look into tho dotails. There ate
hundreds of places where tho only treatment is
tho septic tank, and tho offluent goes direct into
streanis which sro afterwards used for water sups
ply. I believe that in tho Emscher district the
tanks aro so dispossd that tho sowage is fairly
froth when it reaches them, 1 am not prepared
to say whethor that is necessary. Tho object of
every enginoer is, first of all, to do tho woric; and
socoisdly, to do it cconomieally. I would not ad.
vise pulting anw Emscher tank st the end of the
rising main at Werribee, for instance, becauss b
the time the sowngo reaches thero it has been al-
ready smashed up, so that it is soup-liko in con-
sistency, snd  aedimentation would be diflicult,
Tho vory essonco of the design of the Emascher
system is that they wish to free tho waler as
quickly as possibloof its solids, If tho sewage
has 4o yun for soveral miles hefore reaching tho
tank it gots broken in its passage, somo bacterial
action takes place, and whon sewage is in that
condition it s not uccessary to pass it throngh
even an Emscher tank, beeatse, in the first placa,
it would bo oxtremely difficult to get tho solids
{0 sottlo. If the sewapo ot Canberrn werp carriod
to Western Creck it would travel a distanca of
3 miles, ond by tho time it reached the tank it
would bo to some extent aitacked by bacteria.
T am not propared to say whether at’tho end of
3 miles sewnge would ho’in a condition in which
tho solids would aoparate easlly in the sedimen.
tation tank, but I do say that when sewago hna
travelled 25 miles, and been vigorously stirred up
by pumping, sedimentation would not bo por-
sible. The effect on the sswage in a_3-milo pas.
sage would not bo appreciable. Thero would
3ill be the grosser aolids in it, and an FEmacher
tank would bo eflcctive at that distance. Just
at what particular distance the Emscher tank
would nob bo saitable, I am not inclined to say.
The designers of tho Emscher tank no doubt had
in mind tho odorous liquids that come from the
ordinary septic tank, Thoy saw the tanks in
operation in England, and they decided that ine
stead of allowing the sewage to travel horisontally
tu tho tank, they would make it go down, so that
the solids would precipitate bofore they decom-
osed  The water from the sedimentation tank
would thus flow off freo of sclids, apd withoub.
coming in contact with the offensive gases which
aro thy praducts of decomposition. ~From the
{Hustration 1 lave scen of Emscher tanks, soms
of them are quite closo to large residences,
Whether the Emscher treatment would be as
effnctive when the sewagoe has beon travelling for
some miles ay when it ia gathored fresh, 1 cannob
say, but tho very principle of the systom scems
to bo to separate the water front the ‘solids ab an
early stage before any decomposition sets in. Tho
water 8o liborated is moro ensily oxidized, and
during the process of oxidization it does nob emiv
any offensive odour, because it fias not hod time
to gather up gases from the process of sopticiza-
tion. Although, in small jnstsllations, an odour
is_just noticeablo, it may ba that in a much larger
schiomo auch as would bo required for the Capital
City, special treatient of the efuent would be
required, At the Newport Workshops the filter
beds are covered, and the visitor- does nob know
that anything {s happening. The plant s doing
the work eflectively,  and there Lus been no
nuisanee.  With o largo population to cater for,
and only 3 miles of sewer to pass througls before
reaching the tauk, I think that the Fmscher
principle would do the work eftectively. The
oftuent could bo discharged steaightaway on to
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D without treatwent in filtey beds. Tt a npe
tie tank has to Lo designed for a twentye
tate Donrs” opply, and an Emscher tank for
only thico huites  oupply, practieally only an
oglith of the tank cﬂmcity is roquired for the
lutter, and cousequenlly the work must bo very
muck cheoper. The Emscher tanky, being ver{v
deep, aro not so costly to construct as the ordi
nary septie tank.  Tu regard to the acration of the
effluent, in somin cases, it is sproad on the filter
beds, and in other cases it js aprayed on by jets
similar to & lawn sprayer. But there is not very
much differance in sogard to the oficioncy of the
reapective methods,

198, To Senator Lynch.~My proposal for
ostablishing the Imhoff system at 'ewzwmt was
not umgtcd by the: Department for these reas
sons: We were just finishing tho sewering, and
wire about, to ‘commonce the coustruction of the
tanks, wher the people of Williamstown ap-
proached the Board of Mealth, and asked 1o have
clewred tho big swamp which reccives tho drain-
age from tho town as woll as the workshops, sud
is offensive. As a rosult of that deputation, tho
Minister for Public Ilealth, the doctor of the
Bourd &f Health, and the Council of the Mel-
bourno and Motropolitan Board of Works met an
tho spot, and inspected our {anks, It was alleged
that the tanks wore offensive, but tho visitors
were standing on_them without Leing aware of
their presence. Dr. Burnett Ham said that tho
sewerapo system of tho placo should bo connected
with the politan zystom. Tho M Jitan
Board liad said that thers would bo ne work dono
in that district for twenty-five years or mare, but
it was subscquently represenied that o sowor
would boe carried out thers, and we discontinusd
building our tanks for the reason that they would

of no further use when tho sewer was con-
slructed, As to the respective meritsa of the
Ewscher and other varionts of the septic tank,
oach has its advantages, but I think that, on the:
whole, the principle of the Emscher is right, in-
osmuch as it gels rid of tho water quickly, I
would prefor that the sewage should bo taken to
tho treatment tanks by gravity, and that the
offluont should thon bo pumped to the filtration
aroa. As to whether there is any engifieering
advantage in excavating the ground in order to
got tho sewago into the tanks by gravitation,
when the offfuent lias to be pumped from the wells
to tho highest point of tho distributing ores, I
would point out thet the work must bo carried
out with tho least amount of nuisanco and dis-
turbance.  If you are to get the advantago of
rapid sedimontation, and have the water running
from the tank well oxidised, and not offensi
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o valuable as sewags which has not been sub.
Jected to biological treatment. I havo acen a
number of large sowago irrigation works, amengst
them that at Milan, Tho whols of the sewsge
of that city Is used in frrigation, and it is not
subjected to any septic treatinent, It is simply
diluted to a great extont. Thoy mix it with a
large quantity of water, so that ifs use throughout
the year does not ontail any unpleasant result.
There is very little odour from the sewage, and
the wells in the ifrigated country ore used for
ordinary domestic water supply.” That schemo
caters for probably 800,000 people, because some
of the suburban towns are included, The sewngo
irrigation avéa is about 11 miles from the cify,
and the sowage is carried’in' dhen channels, A
number of giirings slow into the channel, and
there is further dilution by the surplus water
from the canals, Tho sewsgo is used winter and
summer for the ir:"}gntion gf fodder plants. No
complaints dto mado by tho people’ of offensivg
odotirs fromn tho sewage. 1u the upper portipns
of tho chinnnel some evidonco of cfence is notice-
able, but the smell is more from paver and mat-
ter of that kind than from sewage proper. Al
though the odour along tho onen canal was por-
coptible, it was not sufficiently noticeable to be
dissgreeabls, 1also visited the sowerage works in
Paris about {en yoars ago, aud at that time a
considerable portion of the sewage was uzed for
irrigation without any treatment, It was simply
pumped about 14 miles from tho city, and diluted
in much the same way ss it is diluted abt Milan,
The methed of disposal at Milan and Paris are
similar o that at the Werriboo farm, but at
Werribee the odour is moro pronounced, becauso
the sewage is carried a considerable way in a
closed channel, there is more putrefaction, and
gases seem to accumulate, In addition, there is
no dilution as thera is at Milan and Paris, and
that fact is respomaible to mome extent for the
odour being much more dissgrecablo. Sewago in,
this form cortainly enriches the land to o great
oxtent, although I doubt if the increased yield
of crops would pay for tho use of the sewage. In
considering its commercial aspect, you must take
inte mccount, together with thoe results from the
irrigotion, tiie fact that iylau are getting rid of
your sewags, Tn Italy, the sewage is turned on
to the highest part of an irrigation area, and
from uu.:re it flows on to the lower portions, It
is a noticeablo fact that the part which receives
the sewago fivst ia decidedly more fertilo than
that which receives the clearcr water. That shows
that the crude sewage haa o marked fertilising
valuo. Tho increased fertility is not due to tho
groater of the upper portions, becauso

should soy that it is better to pump the efflucnt
than to smash up the untreated sowage by pump-
tug it into the treatment tank, I would cer-
tainly advise the fustallation of filter beds for
aorobic treatment. The eflluont from the Emsclier
tank might be in a condition which would allow
of its being passed over the irrigation ares with.
out norobic treatment. Of course, that effluent
would require less ground than erude sewage,

The witness withdrew,

Elwood Mead, Chairman of the Victorian State
Rivers and Water Supply Commission, sworn
and examined,

199, To the Chairman.—I havo had a good deal
of exporience of irrigation, and I consider that
for irrigation purpeses the effiuont of o soptic tank
is moro valusble than ordinary water. It is not

thero is practically a continuous flow, over tho
whole area. In adopting o schemo of rewerage
for & now city, I would prefor to adopt tho septic
tonk system, cvon though I used the effuent for
irrigation, I would not take the precaution of
putting the efffuent through filter beds; that
would not be necessary. I have seen the efiluent
of a number of septic tanks used for irrigation,
snd I am of opinion that there is no need for fil-
tration if tho eflluent is to bo placed on the land.
Tn thoss circumstances the odour ought to ho
almast eliminated, There ia wsually some odour
in the tanks, but it is nob vory noticeablo, and
it is not unplessant in the water carried in’
open channels, I do not think thers has been
any difficulty on account of fiies carrymg microbes
from land watered by the sewage effluent.

200. To Senator Lynch.~Sewerage in this
State s quite in its “infancy. Thero, aro po
sewerage works in any of the irrigation sreas con-
trolled by my Commission. Thot at Werribee i

- TInood Nead,
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the only mwtn?o rrigation scheme in Victoria.
I lave heard ol laints from settlers along.
the main aqueduct to Werribeo of tho pllensivencss
of tho odour, which, I admit, is quito strong, but
I hinve not heard of it affecting the hoalth of
tho settlers. Families living along the main scom
to get quite used to tho odour, As a moistening
agiucy for land, Tho sewago cflluent is cortainly
oqual to an equivalent amount of water, and
is somowhat botter for purposes of irrigation, I
knoW of two or three systems in America where
the effluent from soptic tanks is used in irrigation,
and it is certainly preforable in appearance and
in ita froedom from odour to tho crude sewage.
8o far os tho ofict on the growth of plants is
concerned, I cannot say that there is any por-
captible differenco between the sowage effucnt aud
clear water. I should say thai the results from
the uso of the sowago ofluent for irrigstion pus-
poses liive been favorsble from an economic point
of view, If I wero given the choico of turning
tho effluent on to the land, or running it into
an adjacent creck, I should certainly adopt the
former course. The practico of turning the
oftuont info creeks will disappesr in {imo as tho
water, which is necessary to dilute the sewagoe in
order to prevent the nuisance, is required for
othor purposes. There must bo dilution of the
sowage, or the streain bevomes so impure that the
water cannot bo used for houschold purposes, 1
should say that it is a_bad policy to run away
water that can bo used on tho land, and it is
also inzdvisable to discharge sewago inlo streams
if that courso can bo avoided. Thero have begn
a great many cases to support that opinion. In
portions of  Amorica, a8s population becanio
greater, 'and the contamination of the ztreams
boeamo more pronounced, tho runniug of tho
sowage offluent into streams has beou the causo
of spreading infectious diseases, and tho practice
hie had to bs discontinued. I have no doubt
that with a strong wind blowing the cdour from
the Werribes farm could be smelt at a distance
of § miles,

201, To Mr. Sampion—] cstimate that thero
would bo 60 gallons of water and sowage per head
of population, and that 30,000 gallons per annum
would bo required for the irrigation of an acro
of land, ‘That means that gn acro would take the
sasage from 50 people.  Even with a rainfall
of 22 inches per annum, the land would nbgorh
that quantity, because, I understand, there is &
warm gummer in tho Canberra district. Clay soil
is'not the best for tho absorption of a large quan-
tity of-water. For sewage irrigation, of course,
the groater quantity you can pub on tho land tho
holter, because the problem is to get rid of the
waler. A clay subsoil will enable the irrigation
of mgio torritory with a.given quantity of water
than will o sandy subsoil.  Thero might be somo
difligujty in utilizing profitably tho full quantity
coming’to hand day by day, bit the surplus could
iod into the stroam, especially if the sewago

ho turni
has bedn treated in tho soptic tank. There would
bo times in tho wintor months when the soil could
not b6 irrigated ab all, becauso it had' no-further
capaditly of absorption. At Worribeo they have o
wandy Jand on which to turn tho sewago in tho
wintor months. Xf the. land at Canberra is 83
good 48 thie. land in the Goulburn Valley, irriga-
tion will increase its productive capacity fivefold
or tenfold,  As to whether it would bo better to
carry_tho sawage to Western Creck, or to trest
it, at Yarrolumla, I would say that it is preferable
to carry the sewage tlio greater distance. We must
anticipate that tho Federal city will grow, and if
the works are blished at ¥

Crook, it may eventuslly bo necessary to move

F.124,

them further away. I do not think 3 milos is too
distant, although I do not believo thero would
bo un{y danger of tho odour penetrating into the
city if tho works were catablished at a distanco of
1 mile. It is difficult to forecast what tho growth
of the city will bo, but I should say that if 1ho
sower ompties at Yarrolumla Creek, it will b
necossary to removo the works from that point
within, the next filty years. I do not apprehiond
any difficulty from the odour if the ncarer vite is
chosen for tho treatment works, but as a finsl
echeme I would certainly prefer to have thom fur-
ther away from the city. The running of the
eflluent on to the land for broad irrigation wonld
undoubtedly pay, There can bo no question that
farmers could pay a %ood prico for the wator.
An_irrigation schome closo to a city such as the
Federal Capital wonld be very valuable, especi-
ally for the growtlh of fodder crops in conncxion
with dairying. Even under somo of our Victorian
irrigation scliemes, we get a maximum of 1d. per
1,000 gnllons for the water, and that prico pays
the full cost of pumping On an area irrigated
with the effuent from a septic tank I would rather
grow fodder crops and fruit than vegetables. Such
an aroa could ho used for annual fodder crops,
such as millet, oats, and amber cano. Lucerno is
tho most profitablo of the fodder crops whero tho
20il is suitable, and 1 suppose it would grow in
that. district,

202, To Mr. Finlayson.—Tho absenco of com-
plainte in connexion with the Milan and Paris sys-
toms is not duo to the fact that the peoplo have
becomo used to the smell; there is no smell.  Oc-
casionally the odour may be noticed near the out-
let, but'it is not disagrecable, The odour at
Werrikes farm is moro pronounced than that ab
any sowage irrigition works I have ever visited.
The Milan sewage is considerably diluted, not by
storm water drainago, but by tho waste which is
continually flowing in from two canals, T do not
think the interposition of filter beds is necessary
in tho cass of efluent from tho septic tank. The
additionn] treatmeént would tend to decresso the
manuria! valuo of the efluent, but the main con-
sidoration is that the further trestment is not
roquired  Thero would be no danger from any
secpage gotting into a runming stream if tho
offtuent had passed through the soil for some
distance. I understand that tho offuent from
the Canberra system would ultimately go into tho
Molonglo, and T do not think there would be any
danger of contamination of tho water after tho
soil treatment.  The only danger of scepage
would bo from river floods; I cannot say that
there is any particular tendency in segard to
sewage treatment to cither ndopt. the septic systemn
or sewage from irrigation forms; each schemo is
governed by local conditions. Land with easy
contours is much thoe easier to irrigate. The con-
tour map of Canberrs shows that the proposed
irrigation ares at Western Creek is rather steep,
but_ neither there nor at Yarrolumla Creek, nor
at the suggested site at the south-western end of
the city boundary, docs thero nrpear on the map
to be any great difficulty in the way of irriga-
tion, The main requirement is that the land ehall
bave regular slopes. )

203. To Senator Kcating.—In Italy the sowago
is used continuously for tho growing of fodder
crops all tho yoar round. It is spread over tho
meadows, and the grasses have a capacity for ab-
sorbing large quantities of water. At .Vc.:rn'qeo,
however, {he sewage cannot be used for irrigation
proper for portions of the year, but l_lns. to bp
turped on o sandy ground. In my opinion, there
is nothing offensive in & aystem of irrigation with
the _ofluent from a esptic tank, In expressing'a
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preferonco that tho treatment works should bo at
l“ estern Lm:ik rnluler l:luun at ‘anrolumln, Iam
having regard only to the blo growth of the
cty. !(g_u\o gulmon 5?3: mg 100,000, the
vorks at Yarrolumls Creok would be in the. pub-
urbs. In making that choico, X was not influenced
by any consideration for pomiblo cfensivencss.

203. To 3r. Gregorys~For frrigation I would
prefer a light loamy s0il, becauso tho lighter snd
sandier i\ is, the groater thoe opportunity of using
tho moisture in tho-rainy weather. On clay, the
water must bo used sparingly,  In saying that I
thought that it would be better to oarry the sewer
the full 3 miles to Western Creok, I wag not aware
that the oxtra cost was catimated at £40,000. I
was considering only an open channet, costing not
moro than a quarter of that amount. I do uot
think thero would be any risk of anything dis-
agresable, with a population of 18,000 or less, in
having tho treatment tanks at Yareolumls, proe
vided they aro good tanks. I cannot see sny
dangor of such 8 acheme becoming unpleasaut or
unsightly,

The witness withdrew,

(Taken at Melbourne.)
FRIDAY, 197 FEBRUARY, 1916,

DPresent:

Mr. Ryrky, Chairman;
Senator Keating, Mr., Fiulnyson,
Senator Lynch, Mr. Gregory,

§ per ctut, Tam ing that the Interniediat
woptlo troxtment works will ba of very littls valuy
at the ond of twenty years, And that is why 1
provide the 3 per cent. sinking fund, I Lmvo
taken as tho primo coets £75,000 for the depart-
mental scheme, and £40,000 for Mr, Daviy'
schomo, I havo run out Interest on those amounts,
and the rett:n aliows tha total of tHe whdle of the
yoars from 1915 to 1935 of the ptime and annual
costs for each schiomo, I have dividéd the calcu.
lations into five-yoar periods, regarding that as a
conveniont way of advancing the plant to moet
the increasing domand ss time goes on, I have
alio gone on the susumption that we would not
lmt' n the Yarrolumla deviation suggested by Mr
Davis, bub would adhere to the line of the main
sawer, becauvs wa should bo able to get botler
tanks thete, 1 havo provided in Mr. Davis’
acheme fur tlie prime cost of the extension of the
sower tg Westera Creek in 1930, The prime cost
of the tanks I have d'to bo the
ssme for both schomes, That is eally conserva.
tive, bocause 1 helisve that the sewago treatment.
for the same number of peoplo will cost & good deal
moro at Mr, Davis® site tKuu at Wéstetn Creek,
1 have put down the prime cost for the pumpm
at the samo figure for esch scheme, although Hr.
avis’ pumping lead is greatet than that of the
Depsrtrent, and I have allowed £1,000 for a
power lino to go across, For tho tanks I have
caleulated £9,000 in esclr schemeo, and I have
divided them into threo units, We would nod
construct straightaway septic fanks sufficient Lo
cater for the next twenty yoars, but with the pro-
vision which bas been made for tho term up fto
1935, we would have onough tank capacity
for 33,000 people, which gives the maryin which
wo ought {o liave in any schemo of septic-tank

Senator Story Mr,
Mr. Fenton, Mr, Taird Smith.

Percy Thomas Owen, Direclor-General of Works,
further examined,

204. To the C(hairman~Mr. Sampson asked
;‘;;ch‘af i on ‘.'.". 4 l; about the fi ial
he respective schemes suggosted b
Home Affairs Department and I&‘l;- D%lviz. e
thought I wonld be eblo to prepare the informa-
tion in diagrammatic form, but I have, instead,
prepared a tablo (vufe Appendix B) which shows
whut we estimate wo should have to expend
from year to year. T luve taken as o busis
the forecast that ot tho end of twenty yenrs,
that is, in 1935, there will he IB,000 people
i the Federal Capital, I have taken into
necount the expenditure and interest charges
on the out-fal} sewer, the treatment tanks,
the pumps, power line, &c., and the treatment
aren, I had also worked out the figures for the
pumping charges, but they aro very amall, and
their addition would only complicate the infor.
wmation. I have charged for interest and sinkung
fund 5 por cont. on the sewer and tho treatment
tanks, and 10 per cent. on the pumps and power
line, they boing machinery, Then %’hnvo'calcu-
Yated at 3 per cent. sinking fund on the prime cost
of the treatment tauks, I cannot ses any other way
to get over the fact that if we do not do that,
wo shall have to wipe off a largo sum at the end
of the period for which those tanks are used. If
monoy has been spent, and the sinking fund has
vot wiped it out, the chiarge stands on the books
for all'time. For that reason I have provided a
3 per cent. sinking fund, I am assuming, of
courso, that any Intermediste scheme must be
wmeroly tentative. On the ordinary hydroulic
works I have allowed a sinking-fund charge of

for the prop of the

areas I have p'rowrlcd £750 for the Home Affairs
scheme; that is not the cost of p]ang’hing, which
would bo o set-off sgainst: the coast of maintainin,
terraces under Mr. Davis’ scheme. * The cost o!
ploughing is » working cost which I havs mot
accounted for Lero, That amount of £760 is
merely for s small treatment of the surface. Turn+
ing to the total for the Wholo 20° years, we find *
that the cxpenditure of capital on the out-fall *
sewor will be for tho Home Afairs schems
£76,000, and for Mr. Davis' schems £80,000.
The reason for tho less cost of the departmental
scheme is that if you construch part of the
sower now, and somo years hence continue it,
you must bring in all' the plant afresh, and
nothing less than £6,000 can bo allowed for
gotéing the plant and works under wej h
again.” The total cost for tho treatment woris
up to 1935 is £27,000 for the departmentel
schome, nnd £48,000 for that of Mr, Davis;'
and for the pumps, power line, &c., £2,000
as against £5,000. I have gone so far as to s»-
sums that we could uss, for the final schems,
some of the pumps that have been already in-
atalled at the intermediste station. But it is
doubtful whether wo could do that, ‘because we
should require to have the two systems running
roncurrently for some time until tze later scheme *
got thoroughly under weigh. I have not made
any provision for a duplicate eystem, although, of
course, wo would havo spare parts. I have al-
lowed for the expendituro of £750 on the treatment
area a.b Western Creek, and of £6,500 under Mr.
Davig’ schemo, The vorious chiarges added togother
giva a total outlay ab the end of twenty years of
£104,750 under the Home Affairs sclieme, and
£139,600 under Mr. Davis’ scheme. On the
other hand, the intérest on the capital out-
lay on the Home Affairs scheme will have-
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besn LR7,535, as agalwst £8D.10 for Mr,
Davis sehome  Anslysing the twoe schees from
petiod to pcrlod. it is_found that for tho years
1915 to 1920 the capltal ocutlay of the dopart.
mental schemo Iy £85,260 ne skajont £54,000 for
Mr. Davie' achiemo, whilst the annual costs are
214,316 and £10,340 rospoctively, Tho figures
cobittiue in somewhat the same proportion—ex.
copt that_there iz less increased primo cost on the
lome affalrs scheme from year to yoar—until
1930 s renched, Tn thab yéat wo sball lave to
commonco moving away from the intermedlato
achome, and wo shall have to meet the sdditions!
chargo for oxtonding the sewer and pulting down
freatment works at. Western Croek. ~In that year
the Home Affairs Department would incur £6,

move capital sxpenditure on the tanks, Lut under
Me Davis’ sehgmo wo should again havo to launch
out with an expenditure of £09,500, Ilis scheme
involves that extra expenditure st the end of
fitteen years. Whilt IJ»lve propared this return

207, To Mr, Featon.~That catculation b cone
tingent upon tho futesmediate scheme belng merely
u Lentative one. R

208, To Mr. Sampoun~Up 10 tho beginning of
1930, when the extenvion of tha works wanld
commeiice, the capital cot of the Homu Afuirs
schiomo  would bo £08,700, and the interest
£01,340, making » total of £160,090, snd for
3y " Davis' schieme the capital chargo would Lo
70,000, and tho jntereat £47,975, or & totad of
£117,936.

909 To Mr. Cregory.—I hiave allowed £76,000
for the prime cost of tho outfall sewer, It mosh
1 remeinbered that thers is a lot of nitial cost
in getting tho work under way, and 1 have as.
sumed that tho first portion of the sower, from
A to C, would have to bear the whole of thoso
charges, which otherwiso would be distributed
over the wholo sawer if it were completod to Weat
ernt Creek in the ono job.

210, To Mr. Layrd Smuth,. ~ 1 have not mado

on the Dasis of tanks at sn
spot. for the sorvice of = population up to 8,000,
T am not [lvropaml to advise any intermediato
schome.  Mr.' Davis informed the Committeo
thn. he had 60 ncres for  treatmont aven st
Yarrolumin Creck.  After giving evidenco bofore
fho Committce on Wednesduy Jast, I hind the fol-
Jowing tolegram sent to the Bupervising Engineer
at Canborras—

Area about 60 aeren, bounded on easts north-east, and
prth by Yarrolumla Crwek, beglnning o;\‘».m woals
nlind. niexr whaft 18, thenee to junction Yarro umia Creek
with Molongle, thenee boundnd on weat and northwot
by Molonglo, thenew houndal on south by line sunnin
o to slialt 18, Contonr plan shows rocky ridge an
steep banks,  How el of aren fn wuitnbie for rewage
effient Breigation If terruesd?  Tnapect with Brillont
if availalle and reply this wnruing, very vrgeat.

To that the following reply was received:—
Yarrotunia Creek coubl only he terraced in northerly
diseetion nlong ridge,  Conld not make wyallable for
pewnge worg Ghan 20 neea exeopt by expensive works
if terraces put i on slopes 1 feet wide enild get another
T peres, but wonhd be eaponive both to contruct and
maininin.
A population of 10,000, estimating 40 gallons of
sowago per hoad per day, would give n tota] of
400,000 ;inlluns per dny to bo spread over 30
acros, ‘That means that, day in and day out,
thero would be nearly an ineh of water over that
nyea,

205, To Mr. Fentan.~It might bo ponible to
get nnothor 30 or 40 acres to the east of that
aves, but wo oo gelting svisy from tho ides of
bread jirigation.  Are we going to take pipes from
place to placo to pump the effnont wlerever we
won find suitable }m(\doeksl T think that Mr.
Davig' idea wus that the efluent might be dise
charged into the Molonglo stream, but my opinion
is that wo must not do that  Over the 30 acres
of wnitable land in the area ho has chosen thero
wauld be nearly throo-quarters of nn fnch of water
overy day, nnd in nddition ib mnst be remembered
g during portions of the day there wonld be big
dischorges which would resultin a rapld flow over
ho nrea,

206. To the Chairman.—The grand total of
added capital and interest charges for the 20
years ending 1035 would be, for the Depnrtmanh\
tchome, £194,285, and for Mr Davis' scheme,
£219,910.  Separating the principal from the -
terest, {lie capital cost of the Home Affairs schome
from 1915 to 1935 would be £104,750, as against
£139,500 for the alternative schome. Ou_the
otlier Land, the interest charges on the Homs
Alcirs scheme would be £87,635, as against
£50,410 under Mr. Davis' proposal.

any provi for an, $n the gradin
o(ytho treatment nria. "X havo merely llloweﬁ
2760 for tho necessary fmprovements o tho
{rnund, and 1 think that sum would be onough.
would simply trench tho ground for the cone
voyance of thie effluent, as is dono in orchards.

211, To Mr. Finlagson.~My contention is ihat
any scheme _at Yarrolumla wust Do vegarded ns
tentative, If wo are to have a city with & large
population, it would be wrong to place the treat.
ment. tanks at Yarrolumla Creek. In providing
in that return for the treatment, works at Yarro-
lumls Jasting untit thero1sa poputation of 18,000,
I think I have gono further than sucl a schomno
would last. Any Australian town with a populas
tion of 15,000 is & big place. 1 have endeavoured
ta ren into the futuro whnt the Foderal Capital
and its auburbs will bo whon there is . population
of 18,000 there, snd I take tho view that by that
tine we should have to move our treatinent works
from Yairolumln,

212, To Mr. Luird Smith.—7 consider that after
a year's operations a lorgo proportion of the efMu:
ent from Mr. Davis' scheme would reach the Mo-
louglo River. Tho filtration ground would be so
saturated by having three-quarters of an iuch
of water over it day after day that o greal por-
tion of the wmoisture would simply mn into the
atream. I am gpeaking now, of course, of a thne
when the population lins reached, say, 10,000

213, To Mr. Fenton.—Thero is s considerable

liment area on the proposed irrigation aite at
Western Creck which flows into the Molonglo, but
1'do nob think thore would he any trouble throwgh
tho vain helping to carry tho ‘eflluent into the
stroam, Wo would keep” away fron the creek.
1 do not, mind the soakage into the stream; all L
fear is ihe cuent running over the surfoco into
(he stream, Of course with heavy rainfall thero
would bo & considerable dilution“of the efluent
by the time it reaclied the stream. The Western
Creek treatment area would be cupable of catere
ing for 160,000 people eventunlly.

B14. 7o Mr. Finlayron, — There would be no
difficulty in connexion with the Western Creek
site on account of its adjacency to the rord, With
an extra § feet of pumping hend on the sewago
wo could keop the works & considerable distanco
back from the road, because the land is compara-
tively lovel, It is only a matter of pumping the
affluént furthor, and we can keep it o long, way
from the road, In the intermediste gcheme tho .
sits would be on the western side of the road,
from which the pumping plant would nob bo very
far distant. The pumping of the crude sewnga:
into the tank involves only a small lift, ~1do
not think there would be any nuisance: from ko
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. Svaporntion iy Ahas Mimate would bo more than  health point of view the Dopartment has objeo.
ﬁ:‘g’:r‘gu};,bf;lm ht‘llow nulmpofwi;ﬂd bo of cenhhl!- i the winler months ihe 6o Anchos of "eftuéng ¥ Tio 1o nd could qlmfb. Tn ordinll:yo irrigation, tions top:llowing tho efuent. from lo‘fUc tanks Lo
bo Tnetcokg’ t0-of the sewago wou would cvaporate in tfiat olimate, ‘exoept when thery * auly about 12 inclies, in addition to e ordinery run into streams. We do not consider that any
218, To Senator 1, neh.T do not thigk that {8 rain, Of 0ursd, when thers iv raiki, (hese fy. . . raufall, s used; but, of Sourse, the irrigation oftent from any seplio tank is sufficiontly pure
A popilation of 130, 0&);1!'1—!)0 | °l 's’e " 1“’ that & considerable dilution, so that there fs no troubls Ator is pub on atetls period when it is most to bo allowed 13, flow into & stream used for
undaties. ‘Tho clty earin; 1"; tudédin the l‘“}[’ from the non-abeorbtion of the efluent then, Used, In'the Fedara) aroa; tho evaporation on  domestic purposcs, I refer to an offluent coming
whick abott one.t iy d"’i" s ¢ ;‘I'L"”l’”””r 4 1221 To Senator Lynch—Yon sik me whethor, t10 Inkes s oqual to 3 feet Por annum, Airect frout thy soptio tank or tho filter beds; we
take It that the Foderal Zv.”f‘:{”m go ‘k"'d I nstoad of having to lift the 8ewage from (ha 1. 320, Yo Mr. Fintageon,—1 think that if the roquite land fltration. In regard ta tiie plan
city, with abundmics of I’. Tk w y h. T"b' % bottom to the invert Mwer, a distance of 50 foet, , . olfluent foung its way into the Molonglo River pid 3| howing the alternativo sitey -qumed a3 a treat-
Even » ssttlomont, of 10 006’ 1 ]‘". 4 ':,“ oIy It would bo better to place the dispoesl tanks Wostarn Creck, it would bo Dure after passing over Ment ares for the sswage of the Federal aity, T
In Australis, and a gapder .g"*’l’xa is s 'eltg.wn 10 fest from thé bottom 't the fuvest covers, and the large tretment area thore, = I db not think should say that, from a health point of view,
of 18,000 wc’)uld-. lfu 4 oy city with d" P‘;}X;“ ation  pyp, the eﬂlue‘ﬁl. 40, foot.  As ap cnginecring that the quantity of wator that may bo used by treatment works a mile from the city would b
Tho city will pe ‘Lim Ino:; 'l"""’" ora ) o ;“"i problem, it would bo diffeuls to pump the sowage the residents fu tho Capital City for garden pur. perfectly safe, so far s concerns any likelihood
population thay ';]chnr Aust n"l:‘“' per head of g Teot, and then pick it up &s efffuent, A 1oses will affect the sewage discharge,” Water sp Of & nulanco arising, As Lo the elfoct of sowngo
of the modsl character of itr d 1 10%ns, becauss cqrgingd principal of powage handling is to break: sed will bo absorbed by th gardon, 8o that there  &Mucnt being discharged info  streams used for
216. 7o Mr, Lairq 9::,.71.'—33?0 tern Creck (10 crudo sewago ay liufe &3 possible, and o + o need Lo alter our caleulntions beenuso of any ,rurpom, pathogenio germs g a
%0 COUld evantually get u e o trontonte X liave the tank ok moar 88 you can to tho jnyert, Possibility allowed for by Mr, Grifin of people  3tream will not multiply, Sut remain in a stato of
of 3,000 ncres, Sy Targe oos, trea M oive  THo pumping of erndo soweae s not s simplo & using 80"to 100 gallans of waler per day, tuapended animation. Rut when ‘h?' got into

mOorS pumping, Lut the o gnw n; l‘{”‘: " "‘l‘:!" "" problem ag the Pumping of the efluent, . 387, To My, Sampron,—1 consider tl{nb water :",' lu'm ] propag an fmulti
justified by {lre o prulug'nn .ma';“:."“ tion 292, Ta My, Gregory~\With a population of fn that area is unwastablo, Sewage irrigntion Mtli thoy w?u 4 become a:"gﬁ':";l”' """"ﬂ? “’;
of Yarrolumla Qreel Irrigation fa'y t 10,000 boople, thero would be a continuous flow Iapuag, as & rule, just about, pay expenses, Iﬂ:ould 5“ 1 op belis, Btream into which sownge o en
Feor irea for irrigation is in the consider that tho sinning of the efluont into o flowed ss being potentially dangerous, Typhoid

; a i of sewage,  Mr, Hill . f e n 5 PO
sra s A T e il sy oo i 5 ol o o, 2 ol e it o e o B w1 Mo o S Pagtit, Bt
it the valloys of the Yarrolumla lying to the west g:::l tgggugclz :;{:)o :vo‘m:-i. 2 Pel;llmpl "lho .ilewi-‘i‘xl?am"rl :,l:oo r:ﬂ'l:e:: 220:11;3‘ l‘;oxéﬂ;‘:r ;;Kelgn.t‘lf:ug ,";Pofs:i’; tirely destroyed in a dil)(,gnco of 2, or even 5 miles,

o oW through all right, f It in frequently suggested that o stream runnh:!g
er hand,

of tho intersection of that, cpaey: with tho Urayarra ¥ iture” i i i i

roud. ' . Y i‘:'lllluenlimyom;c to have prepared & vetuen siow. Tiunt ,";ﬁm’;ﬂ:}g‘;ﬂ;; gurred sy holtg. uickly will purify quickly. On the othe

Dty ,0 A'I'i; Sumpron.—1 disagres with Mr, m"lz b';pi"tm‘ Y what, :,"’ annual cost per head ‘o farm at Canberra would morg than pﬁy nctgnl \fora is & grest danger of to germs being hiur.
pichente beeauso of the restrictog arca which i B0 D Yoars® time, assuming s popula- -axpanscs, Thay 01 in. @ stato of suspended animation, and

3 ” . it they may be then taken into o “dairy vesel, for
., 438, To dr, F inlagron.—T do not think that it inugmce.ynnd when they come in c}z’antad. “with
18 Hdcessary to establish filter-beds in connexion the milk, they may m,,ﬂ,-ply, The water tself®
With  system of septic tank treatmont and jrriga. would pr'obuby do’no harm, but it is when tho

nvailable, the situntion of that ores, and the pos. ton of 16,000, with capital ab 4 por cont, interos,
sibility of the efluent getting iulon;J;nMoI:ng?:. and 1 pcr'cent‘. sinking fund, ad ing annual work. .
Thero is yp additiona)” area iy that locality for M8 expenscs,

lt,l;cuﬂ";;r;crx;’fi \\it:-lﬁm\\;x;;l::ll:ﬂ(;?::g;‘egi;xg lf:l\?o cl‘tl{ The witness withdretw, tmn: :)u::,uif an nui’s;n!fa w;:lrcl c,nused by the ﬁerms get into a medium in which they may
bofore the Committes T binve not made any alfiw. oy, oy topybeds could bo established lates, ovelop and becomo virulent that they are dan-
any ailow —_— 29. To Mr, Snm{uan.—Cnmpmd with the gcl'bul'.’ If the water hed passed thirough the

anco for the valy irrigati
erogic Ao offiuont for irrigation Emscher tank, ' would profor gyt anierobio tank, gonie®yt g filter beds, and was then placed

urposes i i i . N 5
{’h.e I'hrge :s‘ c‘lxxefx::fmlnﬂl\[:c ui:ue(:’:f:cdl:ll::: vav: Thomas H'"fr Engineer, Dopnrt!nonb of Homa aud the running of the efluent on to the Jand, on the land from which it seeped inta the stream,
will gotting an’ efifuent wmh W will bo able Alsirs,” furtlier oxamined, . ¢ 230. To Senator Lynch—The main sower and  ihat tand filtration would bo great protection,

intorcopting sewor shown on the plans follow the Of courso, 1 am aasumin, that ‘the septle tank
contour of “the country, nd take. the direction [ werking properly, and that the effluent jo puri-
which any sewer. must tako if the sowago is to ho fied to a- renFcoant. All septio tanks do not
earried by gravitation, The plan is not abeo. do that. T am also suppasing that the land fil-

. lutely ripid, howover; thero is o little margin tration |s i d upan the bacters:
to allow for any necossn smondment of the line caginn in the bacterial beds. By sueh treatment,
Hown on tho plans, Tho sharp angle shown at 1 is quito possiblo to gt an efuont which could
tho junction of the main with the intorcepting g discharged into the stream after passing
swer has boon dopted in ordor to avoid high  theougls the land, provided, of courss, that the.
Tocky spur, T indorse the Dircctor-General's can- fsnd Tins not teen allowed to become. sick, The
tontion in regard to the placing of the treatment quantity of sewngo which can be safely put on
works for the intermediato schemo at the Yarro- land depends on the nature, depth, and porosity
lumla Creek in proferenco to the point to which of the soil, and the amount of humus in- i, Ido
Mr, Davis proposes to deviato the main, Tho not think it is possible to lay down any definite
crock ia tho natural site for the tanks, quantity which ean be discharged on the Iand with
231, To Mr, Gregory~—The creek-bed lovel at safety. " In the Olg Country they have In parta
Western Crook, whore wo Propose to put the treat- taken nshos from the various factories, and worked
mont tank, is 1,790 fest, = The sewage would then it info the fand with o view to providing s land
bo lifted about 18 feot, which would mean that filter bed. In those circumstances the land would
the lovel of the tank would be ahout 1,805 feet, deal with an infinitely grorter amount of sewago
' The witness withdrew, than soil whick had o Inrge amount, of clay in it.
) Clay soon hecomes muddy’on top, and the sewage
M then passes over the surfaco. Under thoso con-
ditions the Iand. would require to bo continually

. ic. Worked and treated in scctions so that oach part
Dr. Edward Robortson, Chairman of o Vie Lot in turn get a spell, 1 woilld prefer to Ll

torisn Board of , Health, and Permanent grow a forage ‘crop on the aren which fs bemg

to put on the lanq ng B cost of 2d, per 1,000 gal. 293, 7o the Chairman,—1 st
B:?!’l’l.‘ n';::‘e, tho l\;n:er lll'- that prico ,;n an inlﬁnd D°P2““""""f«'u original ‘d“"'lrﬂ.d W adiers to the
would o chieap, 224, To My, Greyor, ~~I profer tho sren at
. 218.{ To iy, brfynr_y.—.TJ:e lenptl of the main  Wostarn Creek asn gla'cvo for rgmiving tho offluent,
(ewerrrum the point, of interseetion with the in. nnd for irvigation work Bevterally, beeauso it cons
.ercop WE sewer to Yarrolumly Creel deviation is sista of n gang loam, and it is botter filtering
b I:lt ona wile. You are doubtless considering  country thap g on the homestead sido of the
qfu;' ior tho mousy, nllnwcq for ihe first, section  Molonglo Crock to the south of Yarrolumla Creok,
momi; x;ndum sewer is excessive. It nust be Fo- 225, 7o Mr, Sampropn] yegard tho 60 acres
of o w? w«;uld have to go to the far side markeq on Mr, Davis' plan qs 5 sito for a treat.
T, e Drro u‘m 8 Cresk o establish ouy tanks, ment aren ny insufficient for the Purpose, cven
megi ] opartment’s anggestion for the inter- thought the whle 60 ncres wery i, for use, An
furth‘:ar ulr::t;}:nh] )\:egm s:)"thc::rxe ({::_ mm'in da_ewe: nﬂnl.‘» of 100 ncres would be required to receive the
- Pavis, ve L from 10,000 le, and utilize 1, 4,
olonglo Croek, 1stead of devnhnmgbxn ullnmrc l.; uflnb' igntion, Vo ponerny, Utilizo o
angle, as hio proposes, o wonld Jmmgto load ,tlhg nf?lolrent 1;}1%:31011. e o nere? ko the
A | ] 0 peopl,
f}g&i;eiimn ofb ""-’l IRin sewer with the whole of caleulation on the {s:ir:?\ti I:lmn:r:.n nfrlm :I(‘! 1';;:‘:
fhe initha clas 'tl“ iich would be du!nbu!eg ovor in that climate will properly filirate the discharge
o "1 oCree;;‘g nntx{ Hn? l;:\ver wera carried to  fron 100 persons, anq that discharge is nuﬂiciegb
plant used g e J0S05 tho motors and other for tly Propor frrigation of the lan Reckoning *
Slomg. 4ot on ¢ n‘; t:Irnt .ui-)chou would bo arried 40 pilong of B0waga per head, and 100 T5ons tg
the socond section 5 oed”0 POCecded, whorcns if oy jere, each aoro ‘'would reoeive 4. galloys
la,torbbhu initial cost, e\lv‘r%u;‘: djfmk'i: bs?zmc‘}lz*?g !;er:lix&n);;eeq:: e L8000 Bollons, :n- hout 60 ..
2 X ¢ T re r annum,
‘;139 A foie puber Por annum,” That would bo g
5 e S8 ~—Tywopence per 1,000  wou)g roudif;’ absorb “that qua; "

gallons for bumping “is o conservative estimaty s ntity without Any H
: undus zeopogy ;i water-, . ead of -the Healthy Dopartment, made an N
the cost wonld be more Jike 143, - ’ been our upegoﬁl:ntau ';?Dl:r:fmor c‘:“:md’]"gh“ ‘.x;:? affirmation, and way examined, :::ffd I yould nob suggest the growing of vege-

20, To iy, Gregory.—The sewnge in
:\;:;l;::in er:gn:irek(obb:tl,ifud from thgo qu:‘ezcm: ;:‘otltnjnva i
ank; but the pumping head a, Western v, i

::"l;xe'o(;( :x;o:ld’ bo Jess ltlmn at the other sites,  Wo honrx:::';g' ﬁwcrﬁeﬁ':tmlm :: g vglu:_blv
foutd 1; 21,okto only pump the svwggo into the Purposes ; whilst ¢hat, on the o thw.i%(’ unxlndlg '
freat 3“' ;lll T should like to consider whether {oq ose to the road, The Am“ n t‘!’l o' 1 ’
itis a mi, le to raisp the Pumping head on the undary at the intel:ctpuon of ;{' on’ Blw:; er:,
oo tgl‘:.or D have Justa.sxmplo 1ift inio the tank, wery inspected in the first Trrc u;’u: vera
snd ev‘::;w r;nﬁx:?o ltllngp:l;n;pnb:g head for the efffuent, abandoned an being oo close to nfa.cci?y .b:und‘ZHG

) ect per annum mentioned  For 5 lati G "
y Mr. Hil tefers to the lakes; on Jang the eva. ould Baomol oo e e, of 2

r. Hi - Beres wonld Bo reqy, i

Poration would Probably bo doyble that,  Even inches per acre pe‘{' l:l::;xm‘} x:};’::&:lgn‘(‘hgl:vgg

232,570 sthe Oﬁal'rman,—-My practical ox- 233. To Mr. Laird Smith.~1 would prefer the*
rionco of septio tanks is vory limited, As the broad irrigation at Western Creek to the =il §1-
aw-stands at prosant, there is 50 obligation on the tration at Yarrolumla Creok, because irrigation is*

. part of any one about to construct a septic tank a further stage of bacterial treatment in all cases.
to inform: the Department of his intention, 'The" The bacterial bed in which purification takes place
result is that the Heslth autharities only step in  works in quite a similar manner to broad irriga.
when a complaint has been made. The com- tion, The latter is practically the same process on
plaints have been very fow. I canuot say off-hand o bigger scale, 50 that the sewage is receiving bjo-
how many septic tanks there are in the metro- logieal purification in the sojl, No matter what
politan ares, use only those of which a com- sanitary measures you may adopt, you will have
plaint is made come under. my notice. From a objections from the pubfic. When tho healtl:.
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authorities aze. about to declare: s cometery area,
if that ares js.within & mile of a creek thero Is s
tremendous oulery, notwithatanding that the
ankage from.» gravo, if it over reached the creek,
would have passed through a mile of sofl.

234, To Mr. Finlayson~There is no big septio
tank systam. fn Victoria that I am aware of.
Most of the tanks are small plants in connexion
with hotels, housts, or institutions. The tank at
Newport workshops does not_allow of bacterial
treatment in the way that is desirable because
of tho difliculty of keopjvg out some substauces
whicl are inimical to the process, The complaints
wo bave had of septic tank installatioos have
been inerely becauss of the odours, not becauss
of any diseass experienced, In regard to the
effect of odoura on public Lealth, one must take
into ideration the T ] equati Some
persons become ill because of thess odours, and
anything that causes psople Lo be ill is detrimenta
to health I do not know anything about ssptic
tanks from an engineering point of view, oy
aro- firstly the consideration of the sanitary en-
gincer, and sccondly of an analyticsl chemist.
"The doctor is called in only when thero is a
utisance  Where propesly constructed and con.
trolled septic tanks are not'a nuisauce from a pub-
te health point of view, they may bo a nuisance,
to some extent, at first, when they are ripening,
but subsequently they work without causing any
nuisance. In my opinion, land treatment is a
necessary part of sowage disposal,

235, Po Senntor Lyweh—~The ouly place in
Victoria that is sewored is Melbourné. The big
inland towns do not, treat their sowage. In the
majority of them the drainsge runs into the
streets, and on the northern plains, whero the
ground is quito flat, they have to depend on
cvaporation and sonkage to get rid of the drain.
age.  In some places, when nuisances are com-
plained of, the council issues an order to the
offending owuer, to tho effect that the drain-
age must wot he allowed to go into the
public streets, but mmst be provided for on
the owner's land, Several cuuncils are desirous
of sowering their towns, and they will undertake
that work as soon s the. Local Government, Bill
empowering them to do so is passed by the State
Parlioment. Sewage should never be allowed to
putrify. Fermontation may go on, but not put-
refuction. Putrefaction occurs when the sewagoe
is allowed to remain too long in tho tank or
sower. Fermentation may set in to some extent
from the moment sowage enters tho pipes, but
putrofaction is o secondary result from ordinary
fermentation, Fermontatlion takes place when
complox products are broken into simpler pro-
ducts, but putrefaction does not until
gases are formed by same of the elomontary forces
set freo by the formentation process, I am not
sufficiontly acquainted with the Imhoffl system to
say whetlier it would be applicable at the Federal
Capital. The Committoo would require to get in-
formation on that point from ‘xlucea whero tanks
of that type have been actuslly in use. Mr.
Boan, of tR: Railway Department, has probably
done more practical work tn connexion with septie
tanks than any other engincer in Melbourne, "Ho
is, perhaps, the only man in this Stato who has
dosigned tanks, and controlled thom sfterwards.
Such a valuable fertilizing material as the effluent
from the septic system should be converted to tho
groatess econjomic uso in the growing of fruit
and fodder crops. I do not doubt that there is a
possibility of getting some return for that mate-
rial, Some people say that it ropays the outlay
when used on a small scale on their own gardens.
1 certainly think it would be a pity to waste the

sowage offfuent. Tharg would not be,enough,rosta
for l%ﬂ filtration at a distance of a mile from.tho
city, Land filtration is a necessary supplement:to
the Dacterial bed. I would suggest the aerobic
form of trestment as well as the land filtration,
There would be a fairly perfect filtration of the
efluent by pouring. it direct on the soil., If tlte
effuent ia to be used for irrigation Engoul, it
could be taken direct fram the septic tank, but it
it.is to be discharged into & stroam, I should say
that in sll cases land filtration is & neceseary aup-
mmenury work to the septic tank, and bacterial

s, That, I think, is the best form of treat.
ment, e no knowledge of the Werribes
Sowago Farm.  The only timo the Board of
Hoalth was called upon to intorvene in connexion
with Werribey was when somobody suggested that
the mutton derived from the alieep which ate the
forage grown op the farm was unhealthy. We
examined the mutton, and found that it whs
about tho best. on the market, If you are going
to disposo of sewage direct on the land, & great
deal dopends on wiiat atato of division that sewago
is in when it arrives, If the treatment. area is
close to the city there will not be tho necessary
disintegration of the solid particles when tho
mswu%oo is placed on the land, and ﬁrobthly thero
will be o nuisance, A soptic tank holps disin-
tegration. The fact that the adoption of the moro
distant Western Creck treatment area would
involve an additional cost of £40,000 for a
sewer would not influence my fmfemnco for it
from o sanitary point of view. I think, however,
that the aron indicated at Yarrolumls Creek
would be sufficipnt to cater for the Federal City
for the next twenty years, and the sewer could be
oxtended aftorwards when the city became greater.
Tho Yarrolumla site could be utilized until then
without any nuisance being caused,

236, Ta Ar., Sampon.—Complaints in regard
to-septic tanks have been comparatively few, and
whon we have inquired into thom, we havs found
that the owners have not been takimg care of
their irrigation beds, and have allowed them to
becomo aick.

237, To Senator Stary.—When septic tanks are
neglected, they fail to act properly, and' cause &
nuisance. Il n tank were to receive a consider-
uble amount of antiscptic drainage, it would be
thrown oul of working order, and then a nuisance
would arise.  Although peoplo are given strong
irjunctions that they must not put disinfectants
iuto the systom, they still get there. Soapsuds
tend to decomposo,“but they have very little
disinfectiug wction It is found that “sewage
which is dovoid of feceal matter will smell just as
badly as foecal matter; even soapsuds will do that,
At Coodo Island, the drainsgo of tho whole cstab-
lishmont goes to a tank, but that tank receives
no facal matter, Wo have to pump the drainage
from that tank into big pans, whers it is
sterilized by ateam, and the smell from that mat-
ter is inGuitely worse than from any zeptic tank
that has ever come under my notice,

238. To Mr. Gregory—I do not know of any
method of septic treatmont of sewage which would
allow of a safe discharge of the effluent into a
stream such as tho Molonglo River. 1t ir true
that tho water supply of a portion of London is
taken from the upper reaches of the Thames, into
which I believe the drainsge from Oxford and
other settlements flows; bub it must be remeni-
bered that the wholo supply of London is filtered.
1 do not think™tlist the harmfulness or otherwiss
of the offlient conld be determined by an analysis
of the water as it flowed from the tank, because
no method of chemical analysis will discloss

CAward Revert
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tha  presonce of pathogenio germs,  Look-
ing for them s liko looking for a moedls
in a laystack. If the land filtration
is offective,  the septio treatment will bo falrly
camplote, ~ In many places, apeciaily in Ger-
mnny, and_Awerics, the offluent is troated with
chlorinated limo as it leaves the hacterial Lod, in
order to kill tho germs. That is about the hest
treatmont of the offiuent that I know of, Chlor-
uated limo is so chonr that it can be used fairly
oxtonsively,  The efiluont Is sun in channels in
vhieh cliforinated lime is placed. The quaatity
saries in acordance with the volumo of the
offfucnt, which lss to run a certain distanco
Lalors it can discharge. No public body lhas
sdopted the soptic-lank systom jn the inetro-
yolitan area, gVnur carriage of sewage is cer-
tiinly preferable to the pan system.  One
soason s that it mitigates the danger of typhoid,
hecauss the typhoid is all gathered into ono recsp-
tacto instend of boing in perhaps 60 per cent. of
tho pams in a township, and aflording nccess to
e, Tho sewago eQluent certainly contains
ocganin material whiclh wator does not contain,
and it is valuable to the extent of the organic
material in oxvoss of the natural amount in ordi-
uary water. Moreover,that organic material is in
« condition in which ju can be taken up readily
by plants, because a cortain amount of mitrlication
will have taken placo, ‘The value of efluent from n
saptic tank depends on the industrial nature of
the community from which it comes, Ite origin
in s wanufacturing town, and the character of
tho factorics in that town, would have its eJect on

the valuo of thio sowsgo. Tho amount of fush
has also an important bearing on its valuo. In
Bydnoy thoy hiave a 2-gallon flush; hero wo have
& 3-gallon fush, with the result that Melbourno
sowage §s much moro diluted, which is an advan-
tago in samo respects, but not from s manurial
point of view.

239, Ta Mr. Laied Swith,—As to whether thers
is any neod f0 bo so careful alout the danger
of typhoid arising from the sowngo efuent, Lav-
tng regard to tho success of inveulation, thero s
oo doubt that the inoculations to date havo de-

trated that those inoculatod havo had less
incidenco for typhold than those not inoculated.
T liave reon A paper which states that im-
munity can be acquired by taking a preparation
fn a cestaln form into the mouth, —D'ersons can
exrry this preparation, and t
from day o day, If that is eo, such treatment
must be very advantageous,  One objection in
connexion with septic tanks is tho uso of a spray
for spreading the eMuent from thoe tank over a
bacterin]l bed. A smell is caused, jpasimuch a3, by
spraying the efffuent into tho alr, pases are libe.
rated and carried to the surrounding districts,
There is also tho danger of o strong wind lifting
the spray bodily, and jt _has been known to he
blown a”quarter of a mile.  Such 3vmdvhln\vn
spray may earry germs with it,  Thereforo I
lllill that, in adopting any septic-touk system,
tho use of sprays should' be avoided,

The witness withdrer,
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{ are fuvorabls conditions, pats
e oauee to vary whicly with

AUPESDIN A,

Cotmonwealth of Amtradia,
Depariment of Home Alluten,

aced af luwd of W wnitable kin

il por LN, Jersonn, nx
in - Derly md sereral - other

ABL Collinmatpeet, M .
! bruary, 1613,

iy
‘The Commonwealth Putife Worky Con o,
Woul Exclunge, Melbonrne,
LeNTLENEX,
In submitting citatlony herpwith from the authorities
In wanitary wienee, compl ing with sour request of the
ard et 1 instance chfelly general c«;nwlu‘n.lunn, _m;‘l

Efluents from snch a fare.

These wre advantugen which obiain

(-mlymncyl, ond, n other respec

coste, becatme nothing s really rouired ud

facts alteady submitted o vutablivh beyamd controveray
wanog those fully qualitied and infornied the necesaity
of following the )ﬂm}l‘ nanitary eagiueering policy § have
eutlined for Canberrn to ohvinte yust waste, ultimate
dissatistuction, nod replacement,

Tlowever, it acomn proper to sgnin remind the mom.
bera, and yecord the faet pointed vut by me at Canberrn,
that all pperations and worke contemplited below the
1,823 level in the Molonglo apd Murrumbidgee Vall
within the Territory (embracing u)) the sltesnative sugs
pestlons for vewnge dinposnd uw well nw fenturen of the
Waterworks to which exeeption fn taken) will e rene
deved a total toss In the event of erenting the 33 wuere
miles of water which my investigntions have dlemone
rtratel to be practienble, This 'ﬁl be demanded at &
ccrtain atage of the eity growth when an eapemditure
of a milllon pounds to take advantage of s providentinlly
nutursl opportunity, will seenre a motntain ke of
conitant level coineiding with the aity Lasinm, extending
therefrom continnounly’ 50 miles thiratgh rugged gorgs
and mountain peenery, making nvailable direotly by
wteamers from the heart of the Cnpital, weveral hnddsed

o fileal In theory, hut §t Ia
1 olitaln the Tedl on w farm
winee sl nob necewnsri)

e
xproral ta the atmonplicre,

nearly 100 thues fn the

wlelin of [tw stunnchest wy
these conditions obtaln
Frequent rinhea of storm

% durkuess vender the work
bunkments or stanks Are

sewagee llows to thu lowest
mnn;t'hn«» from there to
“Tho curtall

wilea of deep water frontage, and an inflnitude of water
view sites, not only n 11 1]

rearcely I wt all to b outelind in the worlid, hut cons
tritnting to the Cupital ‘Terrltory the ane climatio
awelioration and elomentul fonture pesld fo ratne mirg
exiitence there on dry bwd to ful} ronnded  life
mosochated with .\mllmzml water facilitics,

uiten trn

W, B, Gawyy,
Federnd Capital Dirvotor of
Tewlin and Construetion,
—

LExernren,1

DESCRIPFION  OF  1IIE  WORRS O THE
Bl NGUAM  TAME NDOREA  DISTRICT
DRAINAGE HOARD, 1

R Brorosieat. Bens viusvs Sewaok Fanst,
Joln D. Wataon, Engineer to the Bourd,

“In the spring of 1003 the Board fustructed me to
constraet several bueterin feds on more pernmnent linvs
than the experhimental heds whicl had been ut work for
the {m-vh:uv tiva or theee vears, The excellont efffuenta
obtakued, the large quantity of sewnge puritted on the
Timital aren of the Wacteria beds an compared with Jam,
nad the obviously hyglenke advantages meﬂnl by thesg
beds, together With the fact that for Jrrigation ‘it was
necessary ta lay out nearly 13 neres of famd overy week
in vrder to keop puee with the popilution, all ‘contri.
buted to Induce the Board to midvance along the Hues
of biologieal trentmient, umd this natwithstanding thy
fact that the works manctioned by Parlinment in- 1897
were uil but eompleted,”

“The Bonrd have winee canstructed a Wiological plant,
Including upwards of 58 neren of bncteria #edd, storny
water tanks, alulge dispoat works, &¢., at an actual
folal cost, exclusive of land, of £380,350, This has
Been done, not heenuso they regnrd the principle of
purifiention by land {rrigation s bad i itaelf, nor
becanse they “were dissatislled with any part of the
enginverng works required to utilize the lanil for that
purpose, but because they felt it to de {hwir dnty, ns
representing the public, to s thut their works “were
muide a8 gool a8 it was possible to mukg them in the
hght of modern dincoveries, W fthout nu - unreasonable
deningd upon the purse of the ratepayer, ovy though
it should be neresinry 1o Mprrampose a new work upan
une Whieh had so yecintly been charactorized aa the hest
available,”

“ The mmch-maligned sewage farm still tnay be allowed

where the conditions are favorable) to-rank s one of
the best acthods of sewage dirposal.  Diverse opiuions

tettalon of the wres wel exelusively fo
the late Mr., Bafley-Dent

Toard's Tands, turned u once sm

*The polley adopted by the
arablo Jaml a8 by not requlred fo;
Board $a furming 985 merea

¥
ab Tetbuen, 45 ueres ut Minworth, 80 neren ‘nt Calehnl),

o)
Just pays, At Minworth thers
eerilng the dand from ¢

wewnge containbiing metal paltn,
purltlention huk beens earrd
ot my answer has been N,

8 purilleation equal te D3
thel basis; i other word

, In my opinfon, the cost of
cont, would be ahsolutely

THE AMERICAN MDDICAY ASSOCIATION,

Reronr o Te Costmrrrer ox Tk Puntricarioy o»
Sewaar, 0rit Dreesiarn, 1611,

By Arthur Lederer, M.D.
as a rule, pay attenfion to their

n uch w case is to hav

hat ordinary domestic sews,
slon and’In solution rre

cent. af total wollds would
domstic Amerfenn sennge

as s connonly Bupposed.

73
Ttk it eppears e alighty

oewige a3 the dak putrid liguld Zound 1y agnant
m-::':lrla urlwp!'c tanks,”

o uiey 16 modern sowuge disposal fs to gut rid
of thy small amonnt of »uv}’»‘c‘ndnlpgr'r:l(er pm{}nt [
quickly a8 powible, and then to oxldire the {reals Jiqui
un blotogle " filters should additional trestment.
sequited, ““Chis view Time been the result of & thorougl
study of the nature of the Jiguld, " "Tho only feanible
tethod uf removing umi»emh'd iustter on o large scalo
ta by allowing [t o settle

“ Darlng storage n {,-omlly l'myllnn of the Snely divided
suspodial natter wil| Precipltato and black ferrous aul
PO Wb L formed

L An has een pofuted out before, the modern tendency
I sewnge dispornl s not te ermit soptic nction pre.
vious 1o biologle trentuent such &4 takes place on
sprlakling-fiftere. The soptie tank hos been ailed as
f panncen of disposul for the Iaat decade, and
T Been engerly takon up by the smald townn, The lidca
of climinatlg the atud; fueation wiw an attractiva
one, The nctiat dgwtion of siudge in o septie tank
Dus been found ¢ vary in different Places a preat deal,
Tlre nee very fuw caves fiy which eomploo Nouelaction
of sludye Taw” ocourred,  Whily m]‘-tlc ‘unku. 0 o rule,
ure not moisecs of putrefuctive ol s, as tho laymen
ardivarily wssunies, they nnfond diring the warm season
A prent deal of the Hghter shulge, As g cansequence,
the luent §s vory often » umn'i dout wareo thas the
Taw Bewage «-nl«-rluiz It nomething which will yever be
the aue T a welboperatel sltling tank, A linppy
combination of thy vrlnclplm hoth “of wettling and of
slu Hgention et b found Ty the Emacher or Tmhof?

taak, Thie tank permits the ceape of o frosh efftuent,
while the wuspended matter pettles, drapping inte =
separate sludge nll’munn chumber,  Thus, the upper
part acte as n plakn wetthing tank. In the Tower part,
sludgn ddigostion goes on dintinetly separnte from the
Nquid portion above,  We can therefora clussify the
tank properly ueither ax a septic tank nor as settling
tank, " The “princlple of thls form of tank i satied,
und seema to have et with great favour jn the sanitary
engincering profewsion,

AMERICAN MEDICAL ASSOCTATION, 1011,

REPORT 01 THR ConMITTEE 08 THE Puatrication or
Sewaar,
TIE ENGINERRING ANPECT,
Ny Budulpl Hering, Cansulting Hngineer, New York,

Sewage Purification o Prevent Dincase,~" The engis
nver who §s callel on ta dexlgn worke of this ehsracter
sty fronm evidenre firnishied by the medical pro-
fowsion that exere ithaus ontter, Toundry  water,
general wash water, &e—in whort, thut KWARY, B8 It in
Bow generally prodiead In eitiow-mny carey pathogenic
Kerwwe  Ha further wotimes that these permy nsy bo
dentroyed by esposnre to heat, Hght, deafceation or suili-
cient neration, e alwo axswes that they can bho
Mrectly destroyed by contact with ecrtuin oxulizing
naterinln, wach ws Typoehlorite of limo and sedivm,
Ite finally amsumes that most, amd probally all, such
erms will porish Iy wtarvation if the eanily putrescible
inuliy and the aolid orgauic matlers tn the wuage are
ronioved, or s far reduced thay they no lunger furnish
sufliclent weann for sustaining perm Jife

» The first practical resnlt tlerives? from thiese assump-
tions iy that sewage shoull be divided Into two purts;
the cogree liqulds or salutlons, careying the st
suapended particls, for which the name ~collolds® §s
now need,”

“ The mocond practienl result [s that hoth of those
paris st be epeclully treated if tlu:I deatruction of tho
pathogenie hactérin 3R {0 6o assured. This treatment
may be aimilar for hoth parts, but it ix nsually different.
In"sl) cases, however, 3t dopendd on the physieal and
fiundielil opportunitics for {reatments

“The salids thot readily putrely must he rapidly
decamposed and converfed ‘Into liguids and gaeew, nnd
thglllqlgldn must be oxidized and converled info mineral
matter,” .

' Tho solld organic tewnge ‘matter should be
divided into two' purts: that which s casity
od, such as wnimad and vegetabls fuids und
the vofter cellujar matter, and that which reaists de-
cotphsition for somw timd, such' ds_bones, lwuir,
opidermis, and ‘the Turder vegelphle celltlar matter,
I;;'u-nﬂ‘ gepma are morg Jikely fo he nuriured by

noh-realatant orgnnl? Lter, or that which more easily
breakis down or putrefles. 14 s Highly probable thnt
Pithogenic Uacterin -perish as the non-resistent- mntter

v yellowlah Hquid, contain.  of sows,

B R varying amount of tinely divided as woll as coarse,  Nquid:
suspended mnatter.  The luyanan - invariably ‘llc!urw the m
[ garden mold, old many
or nourish the bacterla of discen

converted Into mineralized
o evidence at hand that

should ende:

bt
ditfonn for
soveral methods avalinble
et

hien sewago fs at onee turned on Jand

wished Into ar peneirate -
d or cuieed to deposlt ita
it Is further treated or
nle bacteria contained

ide—~*The oxidation and cony

h bring abont changes that TeImove
With suflicient time the

certain that il the germn are
for their immedinte destruction s
o efuent shanld be trented with
This can now be done in the same
% the pathogenfe germs
h hias recently beeome nuite
ger quantity of organie matter
eewage than in potahle water,

In fuct, snfer in most cases,

eewngo efllucnts inatead,
prevent nvtiaances ::nd & reasonablo

{8 praper for tho reanon that even
Lueteria there’wonld still rerg:
n any open wutercotirse or Jake
a pollution with cxerein
an from cascs of “walkin
snpply be taken further dawn ¢
Bewags” Purification to Pecven
urify sewage were made beeause of
the nuisance that results from its
of “sight than of odwr,
lo non-reslstant organie

Others are butyrie nefd, mercaptan, &,
ffort, there, will ba that ene which

smclling gasew.  Therefore,
weeure it by oxidation or b
gns"(CHu, curlonfe acld

Phiee without developing il

fore, wo can find that this reault can be beat
dividing sewage into two
the Lguids, including the fine
ach part mint be apecially treated,
re depending on the physteal

a8 mentivned above, consiats
latter alune which cnuses n nuisonce,

table fluids and soft cellular matte
feaves, when life s ceased ure

pounds are saon displaced

ydrogen sulphid and other fou] Baves
ntil quite recently succeas was anly
modernte in preventing these foul odours which wre dus

“In the Emecher district of Germany, at Dasen, it was
{ound that with a deposition of the solida for ape or two
oUrs, thcl 1nmh}lng tewages, thys relioved, could Irx:




4 :

tho sludge In apeciallysmado tanks resulled fn tho pro-
dugtion chlelly of msrali gus and carbon dioxid; there.
fore, of non-odorous gascs,

Thla dlscovery, mado by Dr, K. Imhoff, chie! engineer
of the Emecher scwsgo works, was Iater t A
numerous placea In Germany, and recently In two clitlen
in this country. When the spparatus to nccomplish
thls end recelved proper deslgn and operation, the same
noppodoroun sludge and a CABL,
although it In not yet clearly underatood why the sulphs
:?'rlnm:mdl are no longer produced In offensive quan.

!

* Thio chief conditions prquired to obtaln thin resnlt ap.
poar to be the pamsige of the sewage throvgh a tank having
u sedimentation chamber, which' at thoe boitom v pro-
vided with sloping sutfaces forming a xlof, through
wiiieh the solid particles ean pass Into & lower chamber
for atorage and decomposition, but so that the sloping
surfaces project over each otlier wufllelently to prevent
Lubbles of gas which arlke and bring sip suspended
watter from ngain entering the uwm chaniber,*

“The sewnge passes through the upper chamlior in
one to two hotra, This short time doow not allow it to
become foul or acptie, yet it is wuMciently long to
nllow all of the objectl: e walld matter
£0 wettlo ont, the amounts being eatimated at from 00 to
100 ]n-r cent. of wueh nutter that i capable of sctiling
within the thne of passnge, ‘The sewnge Teaving the
upper chamber is fairly frexh amd non-odorous.

*The wluge in storel in the fower chamber for
soveral months, It has fresh particlen constantly de.
positing un the top, Throughout the mass there is n
continual decomposition golng on, Indieatedl by hubbles
of inodorous ganes which are constantly rising,  There
is no elveutatton of Tguils within the lower chamber.
Uha rising gases keep the aludge sufficlently wtirred up
a0 tiint toxing do not pecnmmlste to reditee the nelivity
uf the decompositionn,”

“ At the lattom of the Jower chamler, and under a
deptl: of 20 to B0 feet of water, the siudge, nfter a
wutliclent i, Is found to Iavo lost practivully all of
ity ariginal noneresistant or putreseible mattes,” 1t s
Jaat ita slimy nod glutinons consintency, nnd dns become
riuble nnd porots, In thin condition it can be withe
s from the hottom tank tnder the existing water
presanire, When it jsaties, the comprosal gases expand
i lighten the sludiee, wo that it casily draing, l\m{ cun
Yo lried withine a fow days, Bt bus n wlight odour
reembling birnt rubher, but this soon disappears, and
the shudge 1esembles vegetable mould or garden sofl,
although lmnir nnd other resbstant aninsl matter s
ofton still seen therein®

“The et eaperiments In one country with this
el srous shudpe decomposition effeeted In Tmhiolf tanks
were nade in Philedelphin and Chleago.  Although our
American sewnge I8 wnel more dilute than European
wnage, the restultn with the sludge obtafued in loth of
thewe clties were peactieally the snme as those in Enurope,
We, therefore, have every rewson to believe that this
new method of sludge freatment will Dave o llrvuy
general application in our country, and will ot last
muko it lmnlblu to prevent the present nuisances where
nowage sludge Js handled.

Liguids-~The Hquid sewage, aftér about two lonra
seitimentatlon, stil) hua a lorge nmonnt of fine colluidal
matter in suspenvion, 14 Tinw hieen found, however, that
this fine matter can bo best treatwd together with the
Hiquida containing organie matter fn sohetion”

» Near [ty origin, sewnge contuing very little organte
winstter in solution other than urine, Nearly all of the
orgunle matter §a practieally fii susponglon, Dt nfter
it Tian been flowing for liours in a sewer n Jarge wimount
of the smnpended matter Is dinsolved, so thit anulyses
after Indleate about equal llmmtltlm of arganie matter
In solution and suapension.”

' In that condition the iguid sewage woon hecones
foul nmless it Js treated,  Che o
economival wny of treating it b i
tiom Thin cunn b seenred by Dringing the sewage it
contuct with sulliclent alr under conditions faverable
tor bacterinl life,

* When liguid sewage must he purified on Iand, the
oxygen is obtained from the atmosphere. ‘To lave. sufll.
erent contuet with it it ia necessary to cuuse the Kewnge
tor Lo wpread out aver o large surfuce a8 o thin film, in
el the bueteris abound,” and to which the air hns

¥ mml thorongh aceess,  Exporience lias shown §¢
try to have on an average from 300 llo 400 square

* Oxldation Is also obtalned by sprinkiing filters mavde
of coarse-prained materlal, The swage bs spread over
1t by w wprinkling process, and the axidation proceeds aa
above, ‘e coapsegrained Blters uthlize, In addition to
liaclerla, the actlvity of fnsect life that abounds In

ttem.!

Finklly, dxIdation [s obtained also by socalled conrres
geained “contact bols, In which the llnluld AWARD 8
allowed to ML the entire vl mnd web the surfaces of
the uinterlal,  After cach dose the surptus liquld is
drawn out, wd thut the retained fliguld mwey be oxblired

the | % alr.  Several repetitions of this pro»
o may fndily oxidize all the nowresistant organie
nutter contalned in the Hquld,”

* Al these oxldizing rro«-nm ean elfect un Inoffensive
{mrlﬂﬂllluu of 43 Myuld when 5t han not Duen allowed
o hecome meptie, Is, therefore, naw greatly to be
dealred thut sewage bo Jvll\'x-ml to the worke as freal
ne practicable*

REPORT ON SEWAGE ll')‘ﬁPOSAL, 12rn OCTOBER,

George M, Wisncr, Chief Englnecr, Kanitary District of
Chécaga,

“Beirage Farma—Although farming has been yirace
tised for"the last flfty yesra abroad, and for thirty or
more yeara in the United States, It s o method which
I8 belng ynpidly discanded for other more ceonomienl
menns of treatment, The nrea of hand required Is very
Targe. 'The character of the soll must b Just right, and
the clhinato favorable, At beat tho process is expensives
except where the wewage han o cash value for the water
contents for freigation, In Chleaygo none of the elements
are present for muceess, The soll e poor,  The sewage
form at Pullman was & fallure, The rafnfall hore Te
sullefent to ferigate the Jand for all orlinary crops,
Winter weather dnterferes serionsly with, and may stop
altogether the work of purification, particularly in Jong
il freexing weather,  Ine Clifeago, the cost wonld
prohibitive. Abroad, Berlin nnd Parls, for many
f,m" the lenders In sewnge farming, fre secking

{ologlenl means of treatinent, and Pariw in gradually
abandoning the older sew: ormu,'

+ Quickeent sediwentation with (hree hours® duration,
Wil ‘remove practically all of the witling stnpemdind
matter. The reduction In_putrescibility Is mnrked, but
the imdications are that the roduction’ In putreselbility
is nrked not nearly wo great as the reduction In
suspended matter, the umount varying with the pro-
portion of volatile and fixed matter ox well an the relae
tion of wuspended matter to the totad xolidn nnid (helr
respective conponitions, Tests on varlous seades Indicate
from 12 to 100 per cent, removal of the suspended
matter,”

“ From tests 15 fo 20 per cent. improvement nmy
caglly by expected,  Of the meana nvnilable to-duy for
sediinentatlon, In combination with slulge disposal tho

Emscher type of tank is believesd to be the moat offeetive, |

Sprinkling filters dosed ot a rate
3 willlon” gollons per acre per d.f

yield from 2§ to

mately,

(uppro; .
10,000 people to the aere), will glve n_very stoble

efluent contalning suficlent oxygen to effect ‘its own
self-purification, 7t this lquid [‘)&ne(tl«l uickly in an
Emseler tank the sludge’ can be cani ¥ removed,
Sceonrdary settling basing are important fn"the caso of
the sanifary district, with limited dilution, to remo
aludge which would otherwise settle behind sdamy, &
which tend to hold back the sottling suspended nintto

“Ad o basls for comparative estimaten, the installa.
tion of Emselier tanks for settling the sewage lias been
welected for the larger sewer districts. The population
has been cstimated from the ward divisions and pre.
cluety, the growth hefug extended from 1010 to 1030 at
the wamie rte as the growth from 1900 to 1910, The
yeur 1030 han been selceted Bs s suitable Year to design
1o, since whatever goes Into service around 1920 shonld
be capablo of serving for Len years thereafter, It will
e entirely pousible to extend this design to a date
Teyond 1030, Lut it is not thought advisable to do so
at this time. For .the purpose of these estimnten the
couta hnve been made on n per capita banis, The tanks
taken ns a unit have a nominal settling eapaeity at o
twahour period of about 300 galjons per capita daily,
and a volume available for sludge storage for a period
of six montiis. This is casentinlly the same bnsis as
that wsed ot Atlanta G, which agrees. very closely
Wwith tho results obtained in our experimental tank and
n“(‘l\l‘\"l o desirable Jeeway fn flows,

feet of bacterinl surfuce per inhabit

ix obtained by intermittent filtration through grains of
rand, by the sewage spreading over and wetting the sand
seauns, so that the above required bacterinl surfuce per
nhabitaut eny be obtained within u few square fect of
fitter surfuce.” .

P figurew of an approximate nature sre
submitied here on the different ty|im of .settling tanks,
‘The quantitics are based on the design used for Emecher
tanke at Atlanta, and the vertical seltling tnnks of the
Dortmund type used at Gloversvitle, and the rectangular

strajght ilow settling basips, comparatively shallow gy .

7%

wiod st Colunlus, Ohlo, In order to sco how much
greater s the cost of the Kmsclier type of tank, Excava-
tion s Included from the top of the tank down.

Comparative Cost of Tenke,

;
Nouhnal Period | 0utons Cont
TeolTuk, g, | conta . | Lk

$ ad
Raucher ., | 2 hours (s) 20 | 1dema’ 0
Dortwund .. 4 hours {a) i SimS 0
Rimight Mlow .., | 8 hours gT=3 2}
Bteafght Fluw.. * 6 hours 200 H8n2 &

{01 In both thews periade the slidee viorsge b not caleulated o
detennining the woninsd variod uf seiiling,

“ Althongls the frst cost of Lhe Emachior type of tank
In considerably higher than of the others, the smount
of stuilge semoved to be handlod is miuch Jess, and 5t [s
our opinfon that this type of tank Tvthe moet sultable
vad Jnexpensive in the loml: run, when the cost of
andling the yemoved slnlge is taken into conslderation,
Tt nluo cannes st of 1 Jocal nulsance. For the purpose
of this n,mrt. therefory 3
taken as the doired st
cesln for the varjons al
Plant to Handle Population.  Cost Per Cupita,

1,000 to HKLM . LA - Ga, 34,
100,080 to 400,000 . 3140 nem 50, 104,

“In the larger plants, however, certaln allowances
will have to be addul for a matn system of disteibution
dml_return conduits, whiclh are hot m“ulrnl In the
rmall unit, the unit diateibution and elluent system
belig ample, In addition, allowanes must be made for
excavation from: tho ground wurface to the water line
o nka. Excavation below the top of the tank Is
ncluded kI the round figure per capita,

“dreas vequired=—From a sludy of the plans of
varlots types of scttling basina, [find that an allow.
nnco shoeld Lo medo 0.5 to 1) aquars feet per capita
with tho flows to be expected in Chicago,  For the
Enmcher tank of tho deaign in mind 0.63 square feet
per capita is n reasonablo net area, and an allowance
of 1 square foot pier capita is & reasonablc-gross area
to cover the tanka and appurtenances, but not the
sludge dryIng or sludge disposal,

“Bludge Drying Ned—~From n siudy of the designs
ohroad, tho Atlanta design, and our experlenco at
‘Ihirty-ninth-atreet teating atation, T am satisfied that
an allowaner of 0.3 square feet per capita net area. is
reasonable for tho sludge drying bed, For the gross
area to Inelude tracks, dykes, distribution, &e about
0.6 aquare: feet per capita 8 required, The cost may. be

* Former advocates of the aeptie principle
constructing sedimentatlon pland g, Tra
wieh, in which not only §s the se g0 to e
but by which the sludge is fo bo removed st shoxt
fntervale, as In the process of glnln sodimentation,”

** Emacher Tanks—Action in the Sludge Chamber,—The
sludge flows from the sedimentation chamber Into n
coll-shiaped compartment Lolow, In"whlch It remalne,

are now
Nor

on average, two or three months,

“The processes which go on Ity this sludge chamber,
80 far aw (hey lave lnen sscerialned, are csaentinlly
different from 'the putrefaction In nnllnn‘v septie tanka
with currenta passing through them: for the Rusew
ceeaping in large quantitics, untike those In septic tanky,
contaln very littlo hydrogen nilphide,  They con
mastly of inethane and earbonic acld. The apparent
cause of this phenonienon is the fact that the liquid
ctovering and surrounding the sludge Is renowed to Imt
a very slight extent, It becomes sceordingly thoroughly
septle very qnlrkl{. The albuminous matters that have
been freo In It are decomposcd, and can form no
more bydrogen sulphide. In septic treatownt, on tl
othiee Biand, frealt wewnge is continually brought infe
contaet with the ru(rolylnu sludpe and”decomposes, 20
that the suspended ns well on the dissolved albuminous,
Ta are continually belng acted upon, developing
en sulphide,
he wludge n ddeawn off through fron pipes which
rench to the bottom of the tanks, and Joad ut through
tho mido of the tank about 3§ fect (1 m.) below the
suefwce,  When the valve closfig the end 'of the plpe
profecting into the tank be opened the sludge [s forced
out by the welght of the llr‘uld. This doea not Interrupt
tho process of clarification.?

* Oddonr—~The odour of wet Finscher sludge can only
lo detected near by, and Is only noticeablo when it haw
boen warmed to 138° or 176°'F, (70° or §0° C.). It
suells like rubber, or sometimen liko tar or peptone
No disagreeable odours can be pereeived & fow fect
away, even when the sludge By boing drawn off,

* Decomposed aludige dovs: not clog the e’

¢t Dratnaye Water~~Tt shows that the dralusge water
nieets the demands of 6 blolgleally pure water, for the
iteapen s almost enticely minerabized and the liquids
show no «ign of putrefaction (IF, #, reaction) oven when
kept for ten daym in o clowed Dottle.”

# Remaval of Drainage Sludge~At one of thess plants
'(llmkllnulmum»()nt) the deained sludge is sold as »
ertilizer to the farmers ut 12 cents (560 ply.) per cart
fosd (at the dumping ground). In the three years
during which this plant has Leen In operation, the
demand hus exceeded the supply, »o that the wludge Is
unually eold fong befora §t is prepared.”

-
Yeasty Cosrn,
Toxt of Oiperation and Maintenanse,

taken In vound figurcs at 15 conts per capita, fi
np}mrtennnmn. M

“The Emsclier tank offers tho Lest advantages, giving
& thoroughly digestel sludge, In less quantities than
from other ‘proccises, It driea rapidly, and Is pree.
theally odourless,

“ Sprinkling Filters—Cost.—Sprinkling  filters are
cstiniated to”average G ft, 4 in. I depth of crushed
atone, ‘In grencral, they can be'hullt for about 23,000
per nere, and will handle 2.5 million gallons per acre
of sewnge per day.

“This Is the equivalont of n population of 10,000
yeoplo. It therefora means that the cost of the
sprinklng filters will' nmount approximately to $2.80
poer capita, On large wlanta this: would bo momewhat
Fhie incidenta) cont of appurtenances will bo

Téduced
00 per engitta, mnking n total ul[ about: §3.80
or firat

Nawme of Plant.

Rechling. 3
l‘fwm. Bochum, {ma N.W,

Trilmtary population we | 30,000 | 145,000 | 060,000

Dry weather flow of sewage ‘
mill oo gallonaporday | 283 | 1322 12,80

Total annual expenses $] 2355 10,188 6,165

b head of .
Total annual cost por head of oo18s | 0.0803| 01026

gallons ... I 1) a1 “rLm
Amu:lnl cxpenso for operation .
an

per capita, which s
construction, 3
[Note  catimatal  total  cost  per  capita
$150 4 280 1,000 me 330 for 200250 gallons per
cipita per day,  Or for 10,000 population £11,000,)"

REPORT FROM THE SEWERAGE DIVISION OF THE
FMSCHER' ASSOCTATIONS,
Dr, Ing. Fr. 8pilincr, 1010,

" Decline of the Septie Method—* Large plants aro
eonsthntly huing converted from the septic tank process
ta plain scdimentation, In Manchester, 0.9, wholo rows
of septie ‘tanks—onehind of ‘the éntire installation—
have 'been &hanged to sedimentation tanks, and, in
Biroingbam wlso, which has the ‘largest plant in the
worlll, the greater number of tlie former septic tanks
have beeri changed to tanks for plain sedimentation, fn
l[luu of the' objectionable characteristics of freah
alulge, .

oot 70 | 3,600] 2,20
Annual expenso for operation .
'rlnml.mn.lnr:nnnm perliead 81 00250 | 00248 { 0.09GT

SLUDGE TREATMENT IN THE UNITED STATES.,

venneth Allen, 1012, Engincer Metropolitan Bewerage
e "Commission of New York,

*The quite common use of the scptic tank lag, in &
menun-.quimplm«l‘ the sludge ‘problein, and with the
anticipated adoption of the Emscher tank by m-n{
towns within o short -ting anpiliet, vtep fprward wiil
bave heen taken, T T

From the marked advantages fn wedfmentation pro-
cesses carried on in conjunction with a special uludr
chamber It neems probable that the Emacher tank, ip
{ts present or o moditled form, is deitined’ to play an
Dmportant par ‘In_sewnge treaiment in Americe: for
somo timo to come.”



!
LR RE EMSCHER BYSTEM,
Fimndeudt, Whulow, exd Prall, 1012, Sexage Disposal,
pp. 1012

« Whataver tho explanation may be,. practical experi>
enco in the Emacher Valley, extending Jn some caves
ovor & perlod of five years, Indleates that this process
tuay, under proper conditions, be operated so m to yheld
x reasonsbly clear and Inoffensive eftuent and a come

act and fnodoroun slizdge with no Joeal nuluknce even
n the lmmedinte vielnity of the pfant,

11 the expectations of the friends of the Imholl tank
are Jistifiol with other sewage, It will indced prove to
b +the greatent step In ndvanco that has been taken
n the flell of sewage disposal during the past five
yoars, (Fuller, 1011,) "

w An experimental tank of this type at Philadelphia
(1011) hus ulready yiclded excollent results with megard
to Inofenaiventss o? efuent and sludge, and American
englineers will soon have un opportunity of secing the
yrocess jn operation on u practienl ncalo at Atlsuta,
Gntr

Ohay, Saville, Consulting Sanitary Engineer, Journal of
the Assoclation o”/ Bnglish Rooictics, 1911,
. EmHenen SysTese,

“Thae deied sludge (s less than 10 per cent, of the
volume of the fresh slulge an ormlnn‘yle' depowited in
the tank, Oue aquare foot of (drying) aren v avdic
warily provhled for ovesy three persons, and it has been
found that ote man (the earetuker of {he disposal
worka) can Intle the shudge from 30,000 pe The
wludge, when yemoved from the drying
nnobjectionable that the wives of the peas
bay it for fertilizer help to load the waggons.”

1012, BEWAGH DISPOSAL.

treorgo W, Fuller, M ASOK, LICE, ASIE, de,
Conmlting Engincer, New York,

» “Yach project should recelve the cheapest method of
ir(‘u",uwnt thut wiil regularly give adequately suitsble
Ternita.

“THighly septiclzed sewages may Lo nitrified only with
siliculty,
1o filtention processes in general it [ appavently
something of n Inmdien,\ for the influent to possess the
rosulls of bucterinl activities alonyg anaerobic lines, bee
cpuse it {8 ucoessary for the filter to malntain these
functions on an aerable basly, thus ealling for more or
foes af o rewstablishment of the modo of hacterial life.
Furthormoro, nome decnmrolltlcn products are of » toxic
natura with respeet to the bacterin thet it fs destined
to cultlvate, Ilence, there in no ‘question about septic
nction being capable, if curried too fav, ol doing more
Im':‘r_nlx‘ than goodl.

, I8 s
s wio

o of toxinaby over 1 should
:;(o ,nrdcd against in designiug a plant as far as prac-
eable.

It is regarded in Americn, by those beat informed, as
the dovice affording by far the most ndvantageons con-
«Hitlons not only for tho clntification of sewnge, but nise
for tho digestion of the aludge, so that the Jatter may
Yo disposed of cconomically and without odour.

“Plants of this type bave Leen recommended fu
roveral dozen instances, so that it may be fairly sald
that this device hns vetablished for jteell a well-recog:
nised standing ns embodylng the most successful afeps
in tho process of proliminary treatment of sewage Ly
meann of clariication, and imrtlcu)nrl,v ar to the dine
[Awal of the sewnge shidge in an inoffensive condition
at minimum expense and with a windmum likelihood
of adoura,

“The dry shulge I8 povous, more or less, resembling
garden soil, und stpports vegetation, It may be used
fos (ling or festilining ]\m?wm.

“The cfluent of the aludpe bed is found to Le non.
ll\\trm(lﬂ.e and free from objoetionalle bacterin, so that
L may ba dischnarged directly into a stream,

" anecmlf { is {0 Lo pointet ont that the antomatie
rewoval of the deposit by its gravity flow through the
wlob tuta the lower comlmrlmmt minimises the effect
of scouring velocities, and there is noted in the efucnt
practically no gaa-lifted particles of sludge;

“The grupondcmnw of evidvnee from cxperimental
panta at Philadelphin aud Chieage, ns well an the
abservations g to the operations on n practical acalo
in the Ewscher diatrict, Indieate that freedom from
odot:r" is one of the marked advantages of this treat.
ment”

Broad Irrlgotion—Professor Williamn, in his atale-
ment, in tho g':ﬂuttrln(l Record of 24th February, 1012,
vays that broad frrigation 1s wasteful of water in arld
regtlons, and that, with few exceptions, the irrigating
duty of the sewape {8 roduced se vompared with what
would be obtalned with clear water, ~ He states that
raw nowego schlomis acrves ore than onethind to
one-balfl as muck area as the same qaantity of clear
water or wellfiltered sewage.

From a financial aspect it meana that where water
fu sonrcer than Iand raw sewnge so reduees tho duty or
irrigating &qm»r of the 1lquld that It continues & serious
drawback to the method.

Manurial Value—1ow far sewage ja of practical
feriilizing salue Ja & matter wpon which we pre nob
Inf: i) nie ho i may be only pare
tally avaliablo for mnnutial purposes, They may pass
anickly with the efffuent beyond the veach ‘of growing
crops, Othess msy be relalhed at or near the surface
unider conditions where they are only of llnited value,
Still, agatn, it is to be Yo el out ‘that when sewage,
with its cnormons dilution of fertilizing elements, “in
applled ta land as & vegular procedire, its value as &
fertilirer may becomo practically nil,”

n the Engingering News of 24th November, 100,
Professor J." A+ Voeleker, cnnunulm‘( chemist to The
Royal Agrieulturol Soclety of Enpland, mates in n
paper *ihe manurial yalie of sewsge, as it Iy now
generally wet with, and whether it be tn the form of
crude sewnge, of mewage deprived. of Ita solid inattors,
or aof sewage sludge, 8 but Yory bmall,

* Perhups 100 persons connectl with {he sewern for
each acre of Yand f5 ns falr a fipure A ean be piven as
to the ordinary Joading, With elay noils serlons wirfrce
eloging wav Tesult when the load s one-ifth, or even
one-tently, of this gure,

Résumé—"1n Amerlea brord Irelpalion or sewape
farming ix not praclised todny, even In the arid reglons,
s0 na to give satiefuctory results for the sanitary dis-
tosal of sevage, There may he scattering eaceptions to
his statement, Imt an exomination of the present facts
does not hoar out earlier reports that brond Jreigation
ln] veally weed regularly and carefully in nemerous
places,

“ Objections to the methed have inereancd rather than
decrensed In recent years. These relate to objectionable
odours, prejudices arminat the nse of rewnge In growing
vegetables, and to the transmisslon of diseuse germs by
Mes and other-insccts,

“ Experlenco shows that only nominal afd financlally
bins been pecefved from the use of sewape Sn Wroad lrri-
gation, The present outlook is that hrend. irrigation
or sewnge farming {s decldedly on the wane with Hitle
prospecta of ndoption even n the arid districts, except,
perhapy, for an ocensional project where foeal conditions
are unusunlly favorable

Contact Filters,—* Contact flters, however, have cer-
tain distinet flehls of usefulness. This Ix partly on
aceaunt of the amaller hend which they require for their

an+ 4 with fijters, thus
allowing In some fmstances o gravity fow through the
lant, whers pumping would bo rrwnlrt-d for sprinkling

Iters, Thelr standing s alsa purtly accounted. for in

small installations by tho desire to nvoid the odours
Incident to filtera of the sprinkling type. 'This feature
causes them to be viewed with Jews prejudies hy nelgh-
bouring property-holders than sprinkling (lters, this la
partiewlarly true where double contact filters are filled
com below to within some 4 to 6 inclien from the
sirface, thus preventing in a suitably-deaigned plant the
sewage from being exposed to view until it has reached
an odourloss atate,

“ General” evidence now available in Ameriea shaws
it contnet bedw will give a non-putrecelble efffuent
when on an avernge they treat from 125,000 to 150,000
gallons per nere daily for each foot in depth of effective
Altering material.

“Well-managed freedom from odonra ean he maine
tained in n manner fi 'y the most fastidi
and to an extent not afforded by any other method of
fitration available for fairly sfzeable planis.

“ Exclusive of Jand, outfall sewers, pumping stations,
&¢, contact {lters by themselves cost per aere 15,000
10 35,000 doitara depending upon the amount of excava.
tion, the elze and design of the individual filter unita
and the cost In place of sultable filtering material.

Sprinkling Filters—** Bprinkling flters, by thomselves,
are not normally a complete working pracess, yet they
constitute the greatest ntv&r in advance during the frat
Iradf decade of tile contury jn the fleld of sewnge puritica.
tipn in Ameries, Ilighly important work has since beon

. done, nud §s being now done, in edapting them for most

7

llh'lllll{((‘olll uso with othier steps In sewage treatment,
all with a view to minlmizing odours and securing
refiability of performunce at Jeast cost, They sre far
more wonowicsl than intermittent sand fiters or con.
tact flters, Unlean the wewage I8 frosh they are likely
1o producy more odour nround the plant than are contact
filters, and henon they sre usually lvolated to a greater
extent than contact tilers,

6 The practito of tho nuthor recently has been to ape
clfy for nyoimgo conditions a G-foot fHiter &t bn averuge
rate df nbout 2,000,000 gallons per aero daily, Thiy would
ho'for n sewage ow of wcparate sewers approximating
160 gatlons pior m‘;llu daily. Where It Is necemary to
recurs 8 bighgrade of purifieation during she winter
months In i severe elimate, the reeent tendency hus heen
:ﬁ“lurrr this sate somewhst, depending on loral con-

1

+¢ Canpared with contact fllters, it may be sald that
prink filters give app 1y equal eflleiency with
a rate of fHtration threo to four times an high as those
descrilud in the preceding chapter on contact fllters,

« The Odour Question~\When mawago that is fairly
Treah 3w npplied to aprinkling filters tl 8 0o noticer
uble wlour more than about 100 yards away, according
to Rewding experiences, With fresh sewnge the odour
sexcnililexs n Juundey odonr, or that of n raw turnip, It
in not the adonr of ¢ putrefaction.’

¢ Whon sprinkling Slters reecivo sowago that Ia §2 an
advanced atage of anaerobic decomposition so-cnlled
putrefactive ¢nlotirs are condpicucus st some diytatce
frum the plant,

Speabing generallys a sprinkling filter plant of small
or woderate size should be locate] not ncarer thans
0,025 miles from built-up atreeta, '’
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ArPENDIX B.

OANBERRA SEWERAGE SCHEMES,

Fonxcast oy Caviral EXPENDITURE AND INTERKST ON Basts or 16,000 ProrLe, X tix Yrax 1035,

Con Pet Xive Yoar Pralods, Totalfor Prodn |
Respactive Tolal
nglateriog Projsets. PR 115109, 10301935, 15-16%, 19208, aneans, | Cupllet
Iatorest,
Prime, !;mul. Peime. [ Annual.] Prime, | Aususl. | Prime. | Ansusl. | Prime, | Avnsad,
)
Outfallfawer, 5 percont | Home Afelra | 75000012500 .. | 18750 .. | 18750 .. | 18:700] 750000 e8vo0] ..
Me, Davls o0 § 40,000} 48,600 .. lo,ooo‘ s+ | 10000 40,000, 10000, -60,000 45600 ..
\ Y 1
Teoatmont Tanks, oach | Home Affulrs | 0,000 01,350 6,000 2250 6000 37800 6,000 8260 27,000 15,0000 .,
unil, 6 por cent, { 1,000 o, 1,000
UMr Darls ., | 9000,%12,000 6,000 13370, 6,000 15,625 27,000 17.900| 48,000 25005) ..
; (A g0 | *1600 +4030
Tm, Paster Lino, ko, ; Hame Afllra | 10004300 . 5011 1.000[ AR L BEC
4 por vout, d
[ M Davis 1| 320000 000 L | MO0 L ﬂ.m; 2000 13001 50004 5000 ..
H il SO0 o
Trogtwent Awa, 5 per: Homo Aflsfes | 250 65 250 130, 250 103 ., sl woop ssal ..
conb, Me, Davhiay | 2060 1020 L0 LI20, a.ooo‘ 210 Goo, 22i0] 6,800 8848 o
, | : | | j s
Toriod Totale .. [ Homo Affsies | 83,250, 14,215 6,250 22,030 7,250 20,4030 0,600, 20,105} 104,750 67,633} 193,285
Mr, Ihvhr .. | 510000 10,310 6060 16.000 10,000] 20,8031 60,500 32,415} 130,600) €0.410} 219,910

* Furthova yesrs 1 laclallog slaking fusd at 3 pey cend,

3 Inclullog powar line,

By Authority: Ausear J. Mutverr, Government Printer, Melbourne,




