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Report
Minutes of Evuluncu

EXTRACT FROM THE VOTES AND: PROCEEDINGS OF THE, HOUSE OF REPRESENTATIVES.
(No. 120, DaTED 25T SEPTEMBER; 1924.)

8. Pusuic_Works Coymtrree—REFERENCE, OF WoORK—FEDEZRAL CAPITAL—BEWAGE TREATMENT Wonks. —Mr.
Atkinson (for hhmster for Worls and Railways) moved, pursuant to notico, That, in accordance with the provisions.
of the Publw Works Commattee Act 1913-21, the following' proposed work. bb referred to_the

8 on Public Works: for investigation and report, viz. :—Federal Capital:
Sewage Trcatmunt. Workx-—’l‘he of T Works at th of the Main Outfall Sawer
at Western' Creek,

Mr. Atkinson having laid on the Table plan, &c., in connexion with. the propesed work—

Debate ensued.

Question—put and passed.

LIST OF WITNESSES:

Conuell, Henry Gustavus, Chief Civil Enginetr, Dep of Works and. Rai Melby

de Burgh, Ernest Mucnrtney, M.Inst. OE Chief’ Engmeer for. Water. Supply and: Bewerage, Pubhc Worlu
Department, New South Wales:

Gutteridge, Allan Gordon, M.Se., B.C.E.,, M. R 8an. 1., Dlrector, Dmsmn of Sanlt:uy Engmeenng, Common-
wealth Health Depnrtmenb . .

MacTaggart, John Norman Campbell, M.E., M Inxt CE, Actmg Clncf Engmeer, Metmpohtun Bonrd of er
Supply and Sewerage, Sydney. ..

Owen, Peroy Thomas, Dircetor-General of Works Cnnberm .

Stokes, Edward Sutherland, Medical Officer, Metropolitan Bonrd of Water Supply and Bewemge, Sydney

SEWAGE TREATMENT WORKS, CANBERRA.

REPORT.

The Parli tary Standing’Committee on Public Works, to which the House of
Representatives referred,. for investigation and report, the question of the
constriction of gewage' treatment works, Canbefra, at the términation of
the Main, ~0}1tfp.ll Sewer at Western Creek, has the honour to report as
follows :— YA

INTRODUCTORY.

. L. The gravitation sewage scheme-adapted for the Federal Capital involves the construction
of works at the outfall to treat the sewage in order that an innocuous effluent may be obtained
for discharge. into the Molonglo. River. -

2. In 1915, the Parlismentary Stending Committee on Public Works, in submitting to
Pailisment its Report on. the construction of a main sewer for the City of Canberra, stated :—

Paragraphld—" Although in the eourse of its i igations the Cq i hered some valuable information

as to the various styles of septic tank and systems. of treatment of sewage, it realizes. the rapid strides being made in

sanitary scienc, and ‘reffains. froni suggesting-thie adoption of-any particular system in view of the fact that what is

considered the most up-to-date system at the present time may be superseded by a more efficient system by the time
it.will be necessary to creot.treatment tanks at Western Creek.

The: Commlttce, however, sttongly recommends that |mmcdmtely pnar to the date on which it is proposed to
bo made with a view to the i fon of the most up-to-date system then

obtamnble ?

3. Since that time, methods of sewage disposal have been the subject of close investigation

y experts in various parts of the world, and it is stated that the results of these experlments

and the. conclusxons artived at by lendmg authorities have been carefully reviewed by the

wealth as y this Committee before suggesting a method of
treatment for the Federal Capltal

4. In oxder that the sewerage scheme may be in operation by the time Parlinment is
transferred to. Canberra, it.is rep that prelimii ry action should now be taken in respect
of the treatment works, and a scl has been for d which is submitted for investigation.

PRESENT PROPOSAL. _

5. The prcsent proposal provides for the installation of & first unit of Sedimentation Tanks
and Trickling Filters to deal with 500,000 gellons. daily, being the sewage from 5,000 people plus.
the flushing water necessar{v for scouring, the sewers In the initinl stages. It is 'slso intended to
install & small experimental unit capable of treating the sewage of 500 people by the Activated
Sludge method, so arranged that either crude sewage or settled sewage from the sedimentation
tanks can be. passed through it, The scheme Ogroposed will permit. of these units being increased
as necessity atises to treat the sewage of 10,000 or later of 25,000 people:

ESTIMATED COST.

6. The estlmated cost. of the treatment works to provide for 25,000 people is £60,000, of
whxch itris: estxmated that. £37,000: lel be expended, within. the next three years,

X COMMITTI‘E’S INVESTIGATIONS.

A The Comm:ttee vxslted Sydney and inspected, the sewage treatment. works. at Folly
Point, comprising & complete system of aerated tanks and, also a complete system of septic tanks,
Evidence was taken from the engi of the C Ith Depertment of Works and Railways,
the: State. Public Worksi:Department of New South Wales, and of the Water, Supply and Sewerage
Board. of .Syduey ; also from the-. Director of Sanitary Engineering, Commonwealth Health.
Department,-and the Medical Officer of the Sydney Water Supply and Sewerage Board,




iv

. . yoa,

8. Experts corefully explained. to the Committee the genetal theory of sewage treutment
and the various devices adopted to effectnally deal with the solids or sludge so that the resultant
liquid or efftuent shall be freo from anything, likely to be deletorious or obnoxious when such
effluent is run into a stream or allowed to spread over land.

9. Tt was stated in evidence that within the last fow yeafs there has been a considerable
progressive development in the treatment of sewage, although it is admitted that any work of this
nature must still be regarded as experimental. There is always likely to be some uncontrollable
factor, because. one is dealing with unforeseen forces of nature.

10. The Departmental proposal submitted is to havé: a settling tank and filter bed unit
with the addition of a small activated sludge unit so that the crude sewage can be turned into
either unit and the effluent can also be turned either way.

This will permit of five or six different methods of working, and if at a later date it be found
that one method is superior to-the others, the installation can be extended on those lines without
the necessity of scrapping any of the plant.

1L It was stated in evidence that before suggesting this method of treatment, the
Department had had the: benefit of the assistance and co-operation of Colonel Longley, of the
Rockefeller Institute, who came from America to Australia at the request of the Commonweéalth
Government and examined the sewage problem at Canberra, and gave his advice thereon. In
additien, all the technical witnesses examined, expressed t} lves as satisfied that the sche
proposed is the best that can be devised for Canberra in the light of present knowledge.

12, The details of the cost as submitted to the Committee are as follow =

Diversion of Western Creek and river protection ... - £6,000
Preparation of site . o . .. .

24-in. gravity main . y

3,400,

Screens, settling tanks, and dosing.t'anks . .. .. .. .. 6,600

Aeration filters complete
Pump for sludge .

Incinerator .. .. ..

Accommodation house for employees

Activated sludge tanks o

Extra activated unit .. ..

Dower appliances for activated sludge

Sludge drying beds .

Contingencies . . .
Supervision .. .. .. .. .. .. 1,600

£37,000

and the annual cost is set down at :—-

Tnterest on capital outlay, 6 per cent. .. . . 22,99
Repairs, maintenance, and renewals . . . 1,085,
Wages . .. . . .. . 0
Power ., .. i . .. .. . 265
Sludge disposal .. .. .. e ‘. 300

£4,570

13. On the point of provision for-the future, thie Committee was-informed. that ifr Canberrs
reaches a population of 100,000 there will be ample space at the proposed site for the extension
of the treatment works. A certain. amount of work done for the- first installation, such as the
diversion of Western Creek, the preparation of the site, the. embankment to keep back the waters
of the river, and the diversion of the road, will'permit-of the later extension-of the plant at.a lower

proportionate cost. ’

14, From inquiries made from both Commonweslth and State officials, the. Conimifteé
is satisfied. that if the system suggested be adopted there will be no possibility of pollution .of
the Molonglo from ‘the resultant: efflzent. S : '

v

In regard to this matter, however, the Committee desires to point out that while the
Commonwealth is taking great care to prevent any Fossible.pollutwn of the Molonglo below the
City, that river above the City still receives the surf ace drainage from the town of Qucunbeyun.
No attempt has been made to provide Queanbeyan with a sewerage system, ond the ‘Comnnttce
considers that it is imperative that every effort should he made to induce the State Government
to prevent pollution from this town. of the waters of the stream which flow through the centre
of the Fedeéral Capital. While Queanbeyan is unsewered there is always danger to the health
of the people at Canberra.

15. In the course of evidence, it was. stated that the method of geration of the sewage
in the activated sludge tanks necessitates an air compressor and an electric motor the air being
forced through porous plates at the bottom of the tank. This is an expensive process, and in the
case of Folly Point the cost of power works out at £288 per month. It was added that the recent
view as regards activated sludge is rather tending towards the idea that the essential part of the
process is not. so much aeration as agitetion. It is held that this can be obtained by a simpler
form of agitation by means of paddles which gives the same results in the purification of the sewage
at considerably less expense.

COMMITTEE’S RECOMMENDATION.

16. After careful consideration of all the evidence received, the Committee is unanimously
of opinion that the proposal for the establis} t of sewage treatment works at Canherra as
submitted by the Department be approved. It is considered, however, that an additional
activated sludge unit should be erected for the purpose of experimenting with the treatment of
sewage by agitation by mechanical means in lien of aeration.

To obtain the. best results from these experimentel units, the Committee is of opinion
that a competent officer should be placed in charge of them to carefully collect and prepare data

out.on the best possible lines.

‘a8 to the efficiency of the respective units, so that the future treatment g%?nay be carried

H. GREGORY,
Chairman.
Office of the Parliamentary Standing Committee on Public Works,
Tederal Parliament House, Melbourne, 14th March, 1925.




MINUTES OF EVIDENCE.

(Taken at Sydney.).
THURSDAY, 6rix NOVEMBER, 1924,

Pregent:

Mr. Grecory, Chairman;

Senator Reid Mr, Jackson.
Mr.. Blakeley Mr. Mathews, -
Mr, Cook

John Norman Campbell MacTaggart, J.E,, M.Inst,
O.E, Acting Chief Engineer of the Water and
Sewerage Board, Sydney, sworn ind examined.

1. To the Chairman~I am aware of the proposal
to install a sowage treatment plant 3 miles out of
Canberra. For 25,000 inhabitants, it may be neces-
sary to have thie septic tank system in addition to the
activated sludge system, but thé activated sludge sys-
tem is preferable. We have a complete system of
acrated tanks et Folly Point, and also a complete sys-
tem of septic tanks alongside, both in operation all day.
The septic tanks were not large cnough to accommo-
date the flow of sewsge, so wo erceted half a dozen
nerated tauks. Thé acrated tank system is complete
without tho septic system. The aerated system is the
least offensive, The following is a showing

(Taken at Sydney.)
MONDAY, 101 NOVEMBER, 1824
. Present:

Mr. Gregony, Chairman;

Senator Barnes Mr. Cook
Senator Reid Mr, Jackson
Mr. Blakeley Ay, Mathews.

Allan Gordon Gutteridge, Director of the Division of
Sanitary Engineering of the Ith Ilcalth
Dopartment, sworn' and exnmined.

9. To the Chairman.—~L am aware of the proposal
that has been submitted to the Committee concerning
the installation of n sewnge trentment plant at Clan-
Lerra. In this respect I have consulted both Mr. TEiH
and- Mr. Connell. I have scen the plans of the pro-
posed work. I am o graduate of the Melbourne Uni-
versity, Bachelor of Civil Engincering, and of Iarvard
University, Master of Seience. In August, 1922, I
was granted o scholarship by the Rockefellor Foundn-
tion, which included an eight months’ course at
Harvard University on water supply aud the treatment
of sowage, and also five months travelling to view dis-
posal works in Ameriea, Canada, England, and the
Rooes

particulars. of the activated sludge plant at North.
Sydney outfall i~

Operations dyring the months of January to July, 1024 :—

Average gallons of sewnge treated per month .. $9,008,280
Average period of filling, lours and minutes w120
Average period of serating, hours and minutes .. G40
Average period: of scttling, hours and minutcs .. Lo0

Average period of decanting, hours and iminutes, o L

Average period of aerating sludge, hours and minutes 2.00
Sludge decanted into septic tanks, enbie yards 3,414
Sludgoe sent to sea, cubic yards .. .- W Nil
Sludge formed, per million gals. of sewage, cubic yds, 38

Costi per Honth.

£ sd
Labour .. . . . . . 210 0 0
Power .. e .. . . 2881011
Interest on cost of plant . . 80000
Depreciation . o v . 50 0 0

S]udge‘romo\'eg' to sen

Tofal .. . .- . £628 1011

Gallons treated per month——59,008,286.

Units of electrieity used—103,510.

Units jier million gallonsg—1.773,

Average cost per unit—06d.

Gallons per unit—G66.

Coxt per million gollons—£4: 10s. 0.

Cost "of electricity-—£288 10s, 11d.

Daily averago through septic tanks—759,000 gallons.

Monthiy average through septic tanks—23,130,857 gailons.

Daijly average through activafed sludge tanks—1,900,000 gals,

Aontlily average through activated -sludge tanks—59,008,280
gallons,

Number. of persons served: by septic-tanks .. .. 18075

Number of persons served by activated sludge tanks—19,000

Total number of persons—67,075

Sinee my return to Australin, whilst serv-
ing with the Department of Health, 1 have advised
municipalities throughout Australia on questions of
sewerage and water supply. At present, two large
plants, to our design,, are- being erceted at Toowoomba
and Ballarat. There are two systems of sewage treat-
ment which are very nearly cqual in respeet to: the
final effluent produced. One is treatment by sedi-
mentation;, ysually by tanks and filters, and the other
is the nctivated sludge system, The trickling filter
syslem is more expensive to install, but the mainton-
ance is less. ‘The activated siudge system is not
so expensive to install, but the maintenance cost is
heavy. A special feature: of the Imhoff tank is that
the sewage is nctuslly held within the tank for a period
of from 2 to 2 hours. The principle. is entirely
opposite to that. of the septie tank. After the sludge
deposited in an Imhoff tank undergoes a proper period
of digestion, there is only a slight odour from it, but
no offensive smell. It makes no difference with the
Tmhoff tank whether the sewnge is carried a long or
short distance. If the sewnge is septie by the time it
arrives at. the tank, it may give off a slight odour, bnt
the fact of the sewage being slightly septic makes no
difference in the aetual operation. I have scen the
plans of the proposed. sewage reticulation at Canberra,
and T know what size sewers are proposed to be con-
structed. The length of pipe through which the sewage
Iins to travel would not.make it so septic as to make the
Tmhoff tank unsuitable. The main system proposed ab
Canberra is the sedimentation tank, sometimes ealled
the Imhoff tank, and the trickling filters, In the case
of Oanberra, the proposed activated sludge system will
be entirely experimental. That system of treating




sewage i3 very costly. On the other hand, when it fa
found necessary to expand the plant by giving the
sewage which comes from the sedimentation tank a small
period of neration, it can be applied to the trickling
filters at about four times the rate than would he pos-
sihle if it were not so aerated. The netivated s]ud%e
system will be purely experimental, but doubtless it will
b found that the annval cost of running the whole in-
stallation, when the population grows, will be less if, in-
stead of extending the trickling filters, the activated
slndge plant is used.  With the ordinary septic tank, the
amwnge passos through o large rectangalar tank and the
solida depasited  fram the fluid decompose at the
battowm  The produets of decomposition rise and are
tnken off with the efluent They have to be treated
as well ns the liquid portions of the sewage which have
uot been deposited. In that way the liquid which comes
from the septie tank contains a lnrge amount of de-
composed arganie matter That liquid is mueh harder
ta tveat than if the sewage went through a short period
of detention, and the products of decompositiol were
not included in the effuent for treatment ~ The Tihoff
tauk: eansiats of three long ehannels  The sewage goes
through the channels at the top  Tnr the ordinary soptie
tank the peried of detention is from 15 ta 24 hours.
usually 24 bours. With the Twhaff tank the sewngo
enters an ane side, gaes through the channel, and loaves
on the other side " The period of detention is from 2
to 23 honre Al solids scttle down through a slot inte
the digestion echamber below, and are there anbject 10
anaerobie digestion withont the presence of oxygen.
The baeteria break down the organie compounds.  The:
uases generated through decomposition nve kept from
the sewage and passed up the ontside channel and
escape. The slot through which the solids deseend pro-
ieets on one side and in that way prevents gages from
decomposition getting baek into the sewnge,  The sew-
age from the Imhoff tank is fresh and coutains a mini-
mum amount of organic matter. The sewage that cones
to the plant consists mainly of water—99 per cent, of
water—but ineluded in it is a lot of dissolved organie
matter, consisting' of fine suspended matter aud gross
suspended matter. The gross suspended matter gives
most trouble in treatment. With the Imhofl tank those
gross matters are separated and treated in the diges-
tion chamber. They eannot get back into the sowage.
The gases generated in the ITmhoff tank are practically
inoffensive, They are not so offensive as the erude
sewnge, and usually canmot be noticed more than 20 to
30 feet away, There is a_valve at the bottom of the
Tmhoff tank for the removal of wludge, anud leading from
the bottom of the tank is the sludge educt pipe. The
shudge rune into the-pipe by gravitation and is pumped
up to the drying, beds. The sludge, to be properly
digested, vemains in the digestion chumber for three
months in summer and six months in winter. In
America, the plants are designed for eight months' diges-
tion to caver the winter period. The drying beds are
usually abont 40 feet by 80 fert, composed of sand alove
n gravel layer, underneath being an open-jointed tile
drain  The liquid <ludge, eontainiug alout 93 per eent,
of water, flows. on to the drying bed; the water drains
sway, the eoncontrated sludge beiug left on top, There
iz no offensive smell from it~ Same peaple use the sludge
for manure.  In certain eities of .\merica there is
quite a demand far it Tt is not always suitable for
this purpose, beeanse there is a high pereentage of fat
moit At o time after the shidge leaves the tank is
it at all offensive With a_population of 50,000, there
would be no great quantity of sludge from Imhoff
tanks  The usual annual allowance is from about 1 to
14 enbie feet per capita per annum, which would meaw
75,000 cubie feet at the outside. Sludge is: described
by some people as a very gond carth, but 1s a very poor
manure. It has practically the same value as leaf
mould. The efluent from the Tmhoff tank goes through
a trickling filter, consisting of a bed of small stones,

]

underdrained by o systom of opon-jointed tiles, The
ofiluent is distributed  evenly by rotating sprinklers, As
the effluent trickles down over the stoiits it is acted upon
by the bocterin cdatiitp the stones.  These are the
acrobie Dbactoria which operate in tl_lo presence  of
axygen. The efiluent, as it leaves the trickling filter by
the channels underncath, flows awny, aud -can be dis-
charged into tho sea or watercourse. Tho sprinklors
rotate under the pressure of the liquid belng distributed.
The Imhoff tank is the common form of treatnioht in
notrly all the eities of Amevien. It is not 8o widely
used in Englaiid, beeattse thete the septic tank is pre
ferrod, ‘There is a lot of untim;nl pride involved in
the attilude adopted by the English afithorities, Tle
Tinhoff tank wag Hist investigated b§ Travers, an
Englishinan.  Tmboff made somo sliglit improvements
to the tank and pushed: it harder: thaii Travef's, aitd it
beeame known as the Tinloff tahk,  'That 18 one 1o
son why it ia hag hot been so well recoived in England.
Also, in most large English towns, a mixture of
manufacturing waste goes dowr 1w !l\.thi\ gewagse, and
this needs speeld] trédtinedt, which Iy nét provided
for in the Imhoff tawk, The Inhoff tailk 33 piae
tically the only sysiéin used Il Atreifentt resideritial
cities, * Sewnffe, by the lime it gels to the tiike, may
contain some form of pollution, particulaily waste
from gas-works, coke-works, and stecl-works, and this
needs speeial trentment bofore boing sent into the. tanks.
This waste is often disnstrous to the baetetin. I um
certain that the trentment of sownge at Canberra Ly
the Tmholf tanks will be shccessful, Tlie dctivated
sludge will be an exceedingly smill unit, but from it
Meient . Y ] fapt,

2 ental data may be to decide
whether later on, when the plant needs expanding, it
will be better to enlatge the !rfﬂkling filtets, or to whilize
the activated sltidge plant for the partial treatment of
the sewage before it is passed to the frickling filters.
The experimental unit ufI activated sludge at Canberra
will be only an alternative to the trickling filter and not
to the Imhoff tank, Tt will be for the partial treatment
of sewnge that comes from the Tmhoff tank. When
activated shudge was first started in Eigland,” it was
looked upon ns an alternative treatment to the wse of
sedimentation tanks, and not as a substitute for the
trickling filter. Recent experiments in Chieago have
proved that the activated sitidge treatment rodehies it
maximum development if the sewnge is figst tranted
in the. Tmhoff taiik, of in some form of sedimentation
tank to remove all the gross solids. The cfluent which
remaing, that is, the sewage containing dissolved matter
and. finely suspended: matter, is then put through the
aetivated sludge treatment,.and then sometimes also
on to the trickling filters for final treatment.  With an
experimental activated sludge plant at Canberra, the
effuent from the Tmhoff fank could be passed
cither  through. the trickling fillers or tlrough
ﬂn.n activated” shudge plant and’ then through the
trickling §ilters  The nctivated sludge plant would
facilitate the trentment of sewage at Canberra, be-
eavse the propased site is rather eramped for room.
Tt i< in the bed of a ereck, and it eannot be extended
indefinitdly.  Tf the cffuent from the Imhoff tank is
subjeeted to p short period of neration before leing
put throngh the trickling filters it would, in all pro-
hability, be found that the trickling filters would not
ueed to be extended for many years to come. It was
originally intended to irrigato with the effluent from the
termination_ of the wutfall sewer over the. cotntry in n
snuth easterly direction, but this would have involved
pumping, and it was finally decided to establish treat-
ment works in the bed of the Western Creck in such
a position as to cause the sewage to reach the plant by
gravitation and thus do away altogether with the neces-
sity for pumping. That is the reason why it was: de-
eided to carry the sewage at a sharp angle north-west
from the termiuntion of the outfall sower, If the

plant were put in auy other place bat in the bed of
‘Western Creek, pumping would have to be resorted to,
In the lay-out/6f the plant room-is left for two future
e ions of the sedi fon tanks and also for an
additional trickling filter bed. Even with these ox-
tensions, the plant. would. not be suitable for a populn-
tion -of 100,000, The plant was designed for 10,000
people, becauso-that is the maximum amount: of sewage
uceded to keep the sewer well flushed. Sufficient water
‘hes to bo. put through the sewer equivalent to the
amount of sewage devived from' 10,000 people. The
-proposed plant would -probably be capable: of treating
the: sewnge from a population of 30,000, and. if
the extensions are made the plant would probably
deal with 60,000 people. The nctivated sludge system
run i conjunction with the Imhoff tank gives
o continugus process. The activated sludge treat-
ment at Folly Point is intermittent. Under the
system at Folly Point the sewage enters. the activated
sludgo tank, and is aerated. The sewage: is submitted
to a short period of sedimentation, and: then the liquid
flows out at the far end.of the tank. The excess sludge
that settles in the tank is used to inoculate a further
batch of sownge. It is neccssary fo maintain a pro-
Jportion of 25 per cent. of nctivated sludge in the tank.
By allowing a short period of sedimentation after
aeration, and pumping the excess sludge back inte the
i ing, sewage, a i flow of sewage through
the tank can bo maintained. Sludge which:has been acti-
vated consists of organic material on which are nceurn-
lated many hundreds. of tliousands of bacterin. The
excess sludge with its Daeteria is pumped into the in-
coming, sewage.  As the sewage comes into the tank
it. mixes with the 25 per eent. sludge. By that
means the many millions of bacteria in the acration
chamber are mdintained. The process of acration
-Borves. to mix the sludge with the sewage, and
also increases the nir surface. The process will
continue with from anywhere between 20 per cent.
and 50 per cent, of activited sludge. Twénty per
cent. has been. found to be the most cconomic per-
centage. After the sewnge is, passed through the aera-
tion chamber, it is submitted to a period of sedimenta-
* tion.  That. removes not only the activated sludge, but
all such particles of sewnge s have not heen fully
acted upon. The eflluent from the: sedimentation tank
is perfectly clenr and pure. This system rivals the
Tmloff tank with the trickling filter in regard to the
purity of the effuent.. The solids that scttle down. in
the sedimentation tank are returned to the incoming
sewage, andiused ngnin for seeding the incoming, sewage
with bacteria, The proportion of activated' sludge
graduelly mounts up all the time. Once cvery few
wecks. there is au excess of sludge. This is drawn off,
and either put into the Imhoff tank or got rid of in
some other way. An air compressor and cleefrie motor
is uecessary for aeration. At the'bottom of the tank the
«air is forced through porous plafes made of o mixture
of o large proportion of sand and u-small proportion of
coment. At times these ato clogged with fat and
other materinls, The loss of head thirough gir passing
through the plates should mot be miore than half an
inch, ~ The eflluent from the Imhoff tank flows into the
aeration ‘tank and is foreed to cireylate, The sludge
settlos at the bottom, and from there it is drawn off by

an. air-lift,pump, and returned to the inflowing sewage.
The clear liquid is drawn off thiough the cfflicat pipe,

24, To Ay, (ook.—~The sludge from the activated
sludge tankisa better fertilizer than is‘the slndgc from

the sedimentation or Imhoff tan)
in it. On the other hand, it
the sludge from-the Tmhoff tank, . 5

8. To the Chairman.—The proposed plints at Can-
‘berxa.cotild work-separately or-conjointly. It was first
iproposed to have an adtivated: sladgs system, nid to
mstall a small septic thnk for the purpose of getting
Tid> of the sludge, but ‘the estimates ns tiken out by

F.18516.~2

It'has far more life
not: dry so rapidly as

Mr. Hill and Mr. Counell were such as to make the
schemo impossible under the conditions at Cauberra,
The success of the activated sludge plant depends vn
cheap power. The estimates taken out by Mr. ILill,
ond checked over by me, showed that the activated
sludge plant would be nt a distinet disadvantage on
account of the cost of power, It needs approximutely
40 horso-power for a population of 20,000, That is my
cstimate based on Lnglish practice. The air com-
pressor has to deliver 13 cubic feot of air for every
gallon of sewage treated. There would be o 6-b. ov
7-1b. head. The proposed plant would require from
about 13 to 2 horse-power. There would be no danger
of pollution or injury to heulth owing tu. the effluent
gaining access to the Molonglo River, and thence to the
Murrumbidgee River. 1 am fully satisfied on that
>

oint.
v 4 To Mr. Mathews—The small netivated sludge

plant proposed at Canberra is pnrely eaperimental so
as to ascertain whether the annual cost of runuing
the whole installation cannot bu reduced i later yoars
when it beecomes. necessary tv extend the plant.  There
is always a sickly odour from crude sewage. Any one
standing, 20 yards away from the plaat would be
unable to detect any odour. I kuow of many places
in Amerien where the site of the sewage treatment
works is made & gencral picnie ground. Trees are
planted’ round the works, hot water is prorvided free,
and: everything is done to encourage the people to go
there. “There is no disagrecable odvur from the treat.
ment.

5. 1o Mr. Cook.--If 1 had the opportunity to revise
the proposed system of treatment of sewuge at Cun-
‘berrh, T should not alter it. It is in overy way satis-
factory, and would be very hard to improve upon.
It.is very doubtful whether the sludge at Canberra will
be of any.use as manure. It is diffieult to got people to
take the sludge away, They might do so if it were
given to them, but not if they had to pay for it. If
they paid for its cartage, it would save some slight
cost in disposing of it.” The sludge would certainly
act as a fertilizer. It is veally a question of how
much people will pay for it, and whether they will
use the sludge in preference to artificial manure. It
is all a matter of price. 1 know of a case in America
where the sewage works manager advertised that
sludge could be obtained providing it was taken away.
No one teok advantage of his offer. e eaperimented
in psychology, and advertised that it could be obtained
at a_price of 25 conts. 2 load, and the people bought
it. Vsually there is a very poor sale for sludge.

8, I'c Mr. Blakeloy—I um not aware that experi-
ments in sewage treatment. are being carried out by the
New South Wales Public Works Department, It will
not be necessary to chlorinate the effluent which will be
obtained at Canberra,

T. To Senator Reid—The sludge is spread over
sand beds. Owing to Australian conditions, it is hard
to sny what quantity of sludge would be obtained from
a population of 10,000. There is.no plaut i vperation
in Australia from which data could be ubtained, but
in England and Amerien the quantity usually wverdges
from 1 o 13 cubic feet of sludge per capita., The
sludge is almost entirly mineralized, and contains quite
an_appreciable amount of aitrogen,  This would be
valuable for fertilizing purposes. Ou the other hand,
there is a large amount of fat in the sludge, whicl, if
used in quantity, would clog the land. The fatty
matter doss not undergo decomposition to such an
extent as do- other organic materials. In sume plaees
the application of large ities of sludge have

ruined land, and i, had 0 be rested for two or
thieo years to get the fats out of the ground. In
the activated sludge system the fat is skimmed off,
and' treated separately.  With the Imhoff tenk,
it goes through with the sludge. By putting the
sewngo first through the Inhoff tank, the fats are




got rid of before being treated in the aeration
tanks. At Toronto, I saw wonderful results from
fertilizing with activated sludge. Al kinds of vege
tables and cereals were grown. At Conberra, the
sludge from the activated shidge tank could go back
into the Imhoff tank, and be got rid of with. tho other
sludge. The great trouble with activated sludge 1m the

4

Ernest Macartuey de Burgh, M. Inst. C.BE., Chief
Engincer for Water Supply and, Soiwerage, Now
South Wales, and member and Activg Chairman of
the Federal Capital Advisory Committee, sworn and
examined,

9. To the Chairman—-I am awnse of the proposal

de-watering, but if it is put back into’the
tank it will be mized with the sludge in the sedi-
mentation fank, and will thés dry quickly. In large
tanks, such as at Milwavkee, whero a tremendous
amount of sludge is treated ench day, the authorities
can afford to install expensi hinery for d t
ing tho sludge, but in a small plant the expense would
be too grent. With the activated sludge trestment tho
action 18 nerobic. In the sedimentation tank the action
is anaerobic, the bacteria being Altogether different
from those in the activated sludge process. It s usual
to divide tho bacteria into two classes, aerobic and’
anacrobie, although the definition is not rigid. Some
aerobic bacteria can exist under anaerobie conditions,
but they will not work. If returned to acrobic condi
tions, they revive and work,

8. Ta the Chairmat.—The activated sludge plant nt
Folly Point wns: one of the first erected in the world.
The system of distributing is not now the current
practice. The authorities do net wish to go to the
expense of redesigning the system, because soon the
whole of the ireatment works at Folly Point will he
abolished, and the sewage now treated there will pass
through the main outfatf,l to North Head. The plant
ut Folly Point at present requires over 100 lorse-
power to treat 1,000,000 gallons of sewage per day. It
18 an intermittent plant, In England to-day from 35 to
45 horse-power only is required to treat 1,000,000
gallons per day, and in special instances it is less than
that. By installiug a different design of tank, the power
consumption at Folly Point could be reducéd by over
80 per cent. The cost per 1,000,000 gallons at Folly
Point is £¢ 16s. 9d,, aud, under present day methods,
it should' not cost move than from £1 10s. to £2 per
1,000,000 gallons. - By the process of sedimentation o
Inrge percentnge of the organic matter in the sewage
i9_removed, and' by that means the cost is reduced
still further. The effluent from an activated studge
tank, if in good working order, ean discharge straight
into the sea or into a river course. An getivated slu ge
plant, unless there is competent su; ervision, is inclined
to get out of order, ceasionally, for no apparent
reason, unless owing to change in temperature, the
efiinent will not be quite pure, and unless the supervi-
slon is very striet, the treatment is inclined.to deterio-
rate, That does not matter if the trickling filter is
used. For a short period the trickling filter can be
overlonded tremendously without injury. The trick-
ling filter is very flexible, and nets. as a safety valve.
There is on the stones over which the efffuent trickles
@ certain amount of microbic activity, which tends
to purify it. The stomes of which the trickling'
fllter beds are composed are covered by a jelly con-
sisting of millions of bacterin.  The effluent trickles
over the outside of these stofies, and the suspended
matter adheres to the bacterial film, and is acted upon
by the bacteria. Also certain chemical products
liberated by the action of the bacteria act on the mate-
rial, which is dissolved so that the cffuent which goes
out from the trickling filter has been acted tipon botli
in regard to the suspended matter and the dissolved
matter. The effuent is then pure. T wotld not drink
it, nlthough seme people state that they do so. The
activated sludge treatment and the trickling filiér treat-
ment are practically identical, except that in the trick-
ling' filter the sewage is taken to the bacteria. In the
activated sludge treatment the bacterip is taken to the
scéwa.ge. In both enses the bacteria acts in the presence
of air.

The witness withdrew.

d to the respoeting the tréatment
of sewage at Canberra. There must be a flow of
water in the main sewer cquivalent. to the sewngo
from 10,000 people, on a. basis of 50 gallons. per
capita. If the volume of sewnge is not cnough to pro--
duce the proper volocity within the sewer it is neces-
sary to-add q certain volume of water, At Canberra,
the plant will at first need to treat the sowage from
5,000 people, and: therefore the volume:of iater to be
added will be equivalent to the sewage. I understand
that it is proposed to erect at Canberra sedimentation
tanks.with aerating filters; I hiave not erceted hny sedi-
mentation tanks in New South Wales, Weo have been
using in the country towns what is known as the septic
tank with aorating filters. We are now: considering
altering the design and method of the treatment that
we have used Litherto, with a-view to including possible
improvements, In New South Wales, outsido of the
metropolitan aren; cloven large' towns: have begit
sowered, including Albury, Bathurst, Goulburn, and
Lismore. At those places septic tanks with acrating
filters havo been installed.  They have not altogother
iven satisfaction. The work hes been performed
airly well, but. wo should like to improve the systémn,
Sometimes. there is an offonsive: odout from the: tanks,
The chiof cause of odours of putrefaction is the
failure to regulate properly the period of treatment.
One of the greatest difficulties in New South Wales
is to maintain the reguldrity of from: day
to day, and from week to weck. With the system
used int New South Wales the period of flow in o sawer
would not be dotrimental to the treatment of the
sewage beeause the process in' the sewer would bo.
something like that in the septio tanks, but wheie
sedimentation (sometinies ealled Imhoff) tanks are
used, separnting the thinner liquid from the thicker,
the shorter the distance to travel tho better. We do
not regard the distance to be- travelled at Canberra as 4
bar to the sedimentation treatment. It is a matter
more of time thea of distance. I think the sedinenta-
tion tank a.sound proposition, and I proposo to Eivo it
& trinl, It hns been found effective largely in' the
United States of America. Colonel Longley, when in
Australin, expressed his views on this subject, alfo Mr.
Gutteridge‘ will bo-able to give the Commiittee a ‘freat
deal of information respecting sedimentation tanke.
The septic tank is largely used in Great Britain, A
londing expert in England—Watson, of Birmingham—
is working along the lines of sedimentation and aeti-
vated sludge. e hos from time to time-published his
results, 'We must not suppose that. the authorities in
Eugland are_indifferent to this. mothod of spwage
treatment, although they may not. have dome as much
us has been accomplished in Amorica. I previously
gave cvidence regarding the ontfall sower. The pro-
}ijosnl at that time put forward by the Commonwealth
Jepartment was to troat the sewage on the southein
side of the sower, that is. further away from the
Molonglo River than the outfall sewer is, The Con-
monnenlth engineers and I myself in evidenco stressed
the advisability of leaving open as long ab pos-
sible the decision regarding the sewage treatmient
works. Wo then considered that the matter wWis
in o state of investigation, I had an intervisi
with Colonel Longley; of the Rockefeller Institute,
when he was here, and le suggested that we
might be able to deal with the whole of the .3ewkgo
on a site botween the. outfall and thé Molonglé:
River, that is, on the northern side of the sewer, -and’
in that monner dispense with pumping, Hé sug-
gosted the cstablishment to the south of ‘the sewer of

by
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4 trentment station, with both sedimentation and acti-
vated sludge treatment for the purpose of observation.
He was-of the opinion that, after the results of the ex-
periments vere aviilable, wo would flnd that we have
sufficient aren to the north of the sewer to deal with the
.sowape by onie or other of those processes without ve-
tourse fo pumping: In addition, it was proposed to
adopt sedimentation with filtration, that is, oxidizing
filters, and as an nuxiliary an setivated sludgo tank.
There is sufficient justification to install the works on
tho northern side of fhe sewer without recourso to
puniping, dnd té warrant tho construction of the plant
now under consideration by the committee.  There
are o number of sinall sedimentation tanks in use in
Australia, but I donot know of any deep sedimentation
or Imhoff tanks. i our lnrge townships. The system
aimg at reducitig the sludge to a minimum. .y ve-
inoval. of sludge: from a- tank will, for the time being,
givorrise to odours, Insmall installations, if the Imhof
tank werc. used without an activated sludge tank, it
wonld be necessary' to wuse an acrating filter. It
would be better to aerate the effluent before allowing
it' to run on' to ploughed lands for absorption. The
uge of chlorine in tho ireatment would hardly denl with
the odour drom the effluent. Under the: system pro-
posed at Cénberra, the sewage will pass first through a
serecning chamber to remove papers, pieces of fabrie,
and other heavy matters. The sewsge will then flow
ihfo deep scdimentation tanks or Imhoff tanks. They
will be arranged to deal with the maximum flow with
& detontion of from one and a hilf to threec hours,
During that period, and’ depeindent on the nature of
the sewage, a settlement takes place, and the more solid
matter folls to the lower chamber of the tanks, The
clearer liquid is drawn off for further treatment on the
acrating bed, The difference from the plain septic
tank is that with the latter a longer detention is
required. of the whole of the sewnge, the tanks are not
80-deep, and. have a greater aven. The proposal is to
distribute tho clearer effluent from the tanks on to the
‘aeratitg beds to bring the sewage into eontact with the
atmosphere for oxidization, It will filter thirough the
beds, and should then be in a fit state to be passed info
Western_Creek, and ultimately to reach the Molonglo
River, It is proposed to install an auxiliarfy activated
sludge. plant. so that, as an alternative, the effluent from
the sedimentation taiik can be taken into the activated
sludge tank before being put through the filters. In
this. way the sludge will have a further period of treat-
ment, and thus be considerably reduced.  Sewnge
installations aré dll in the experimental stage. A
very important point to. be remombered in regard to
-the Federal Capital is that we must expect an ex-
tremely diluted sewage, because there is an ample ivater
supply,. and: living conditions will be good. "Wo may
expect a low percentage-of solids. In manufacturing
«centres generally, the consumption of water per capita
is very low, but at Canberra’ we should got & diluted
sewage. with 4 minimum of solids. I do riof think it
would. bo advisable to install at Canbeira only the im-
proved .gystem of activated: sindge, and dispense with
the sedimentation tanks altogether. Without the sedi-
mentation tanks: there would be n large amount of
sludge to be removed from the activated studge installa-
tion, The activated sludge system by itself gives a very
quick. action, but it alio gives 4 lot of sludge. I recom-
mend the installation of sedimentation tanks with aerat-
ing filters, If that suffices, it will not then Be necessary
to force aif into.sewnge in the activated sludge tanks,
Considerable expénse will.thus be shved. T shotild-think
that from 80 to 40 horsé-power Would be required for
‘the plant. Wheén installed; it will be capable of use
for cither of the'two dfratigerients of activated sludgt,
one the foreing of air into the tanks, and the othet the
rélating paddles, whichéver is found to consumé the
Tenst Powwer for the sarhe result. It is thought that a

better result may Lo obtained from tho vsa of paddles,
beeause the area of sewage exposed to the air will bo
greater.  The air pressurs supply forees little bubbles
of fir through the sewage. It would be i accordanca
with sound practico if the proposed experimental plant
were installed at Canberrz. I iutend. to work along
the same lines. in country towns in New South Walcs,
Of course, T would be at u disadvautage in most cuses,
beenuse the ém\ver facilitics would not be so grent as
they are at Canberra, and therefore it would be almost
impossible to install an ausiliary activated studge plent
in every case. I shquld say that a good deal of the
work done in the first installation, such as tho diver-
sion of the creck, the propsration of the site, tho
embankment to keep back the waters of the river, and
the diveision of the read, would facilitate at a mini-
mum of cost the later extension of the plant.

10. To Mr. Cook.—Under this scheme there will be
about 40 horse-power for cvery 5,000 of population.
I have not gono into the details of the lorse-power.
Tlte proposed scheme is in accordance with proper
practice, but I do not say that it will be continued
in that form for years to come. It really leads up
to a determination as to future expansion. The pro-
posed installation will serve up to 10,000 people. The
cffluent would be of no great value as a fertilizer,
although some people think it is preferable to. water.
Others again prefer water. By the time the effiuent
is thoroughly treated, and fit to be discharged into a
stream, it is very little different from water. For the
purification of the efiluent, I prefer a combination of
the sedimentation and activated sludge systems, us is
now suggested for Canberra. It is very adaptable in
this case. At certain places, I would seoner use the
septic tank system. I have taken steps to place upon
the minutes of the Federal Capital .\dvisory Com-
mittee the statement that if the effuent from the filters
to the gravitation gerating beds is not sufficiently pure
to warrant its discharge futo the Molunglo River, and
thence to the Murrumbidgee, it should bLe further
treated by the activated studge plant or other process
to bring it up to the vequired standard.  The Com-
monwealth engineers conewr in that view. Small
towns mostly use the septic tauk system, and it is
generally satisfactory. Science and financinl assistance:
will improve present methods still further.

11. T'o Mr, Blakeley.—There is very little difference
in the cost of the swinging sprinklers proposed to be
installéd at Couberra aud the stationary sprinklers at
Folly Point. The stationary sprinklers are not quite
so satisfactory as the others.  Instead of nerating
sprays, we frequently use tipping troughs, which are
arranged along the filter beds. The sewnge flows into
them, and, when it reaches a certain quantity, the
trough tips. By an automntic device the troughs can
be regulated to provide an equal distribution of efiluent
over the beds. That practice is not followed at Folly
Point. Mr; Watson, of Birmingham, uses rotating
sprinklors; They are also nsed.in Porth, Westerit Aus-
tralin, and the results there, I am informed, have been
very satisfactory, The success. of the sprinklers de-
pends to a large extent upon the attention given to
stoppages, At my request, the Water Supply and
Sewerage Board intends to. make experiments in com-
nexion with sowerage along the lines proposed at the
Federal Capital.

12. To Senator Reid—~We alwnys use serating, beds
in conjunction with septic tanks, The great advan-
tage of the activated' sludge' trentment s the rapid
passage of the aif through the sewage, thus greatly
expediting tho process. With activated treatment a
stite of oxidiZation might be attained in & couple of
hours that would not be achieved under the other
method; perhaps, in 24 or moré hotrs. It is entirely
& matter_of the volume of air passed “through the
sowage. With activation a great volume of sewage can




be treated in.n small installation. In any case either an
acrating system or nctivated system should bo used in
comiexion with septie: tanks,

13. To Mr. Mathews.—To my knowledge, no royal-
ties are attached to. the system proposed for'Canberra.
I believe that, under the conditions nt Canberra, the
suggested scheme will be 2 suceess. Tt is; to a certain
extent, experimental, but it will Jead up to the adoption
of the best method of treatment. T

14. T'o the Chairman—No attempt has heen made
to provide Queanbeyan with a sowerage system, That
is bound up with the question of the water supply.
I hope that negotintions will shortly be finalized
between the Commonwenlth, the State Government,
and the municipal council regarding a water supply,
which must be precedent to the sewering, of the town.
I believe that the pan system at Queanbeyan has been

an i TPt

improved. The Q ht-soil is not

cffluent over the land. Bue after giving the atter-
full consideration, he decided upon x gravitation
scheme, the freatment of sewage to be by. sedimentar
tign and activated sludge in the.bed. of the Wostern.
Creck, just above the Molonglo River, I was asked
then to- give to the Federal Capital Advisory «Com--
mittee my views as to what form of treatment should
be adopted. I went. into the question of the capital
ontlay and the cost of pumping, I had the assi

of the Department of, Works .and Railwaya-in the pre-
paration of drawings and cati As, the result.
of our investigations, it was found that, ¢ven: with 4.
population of 3,000 or 4,000 people, ‘water wonld need
to be added to the sowuge sufficiont. for 10,000 peoplo.
80 as to keep the sewer propeddy flushed, If thiis wore
pumped, it would become a very expensive matter.
Varions alternatives were considered - One was gravi-

8! 8
into the Molovglo River. Surface water, of course,
flows into the river,

15. To Senalor Reid—A town with 6,000 popyla-
tion would certainly be large enough to warrait the
installation of n sewerage systeni,

16. To the Chairman—We have installed sewerage
gystems in towns with from 3,000 persons upwards,
A great deal depends on the situation of the town and
the water supply.

17. T'o Senator Reid—Prior to the installation of a
sowerago system in a town of 6,000 inhabitants there
should be for all purposes: a supply of not less than
300,000 gallons of water per day.

(Taken. at Sydney.)
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Percy Thomas Owen, Director-General of Works,
Canberra, and Member of the chernl’ Capital Ad-
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18. T'o the: Chairman—In conmexion with the treat-
ment of sewage at Canberra, the proposal is to convey
the sewage by gravitation from the end of the main
outfall sewer through a 24-in.. pipe to the trestment
works, which will comprise a sedimentation and experi-
mental activating sludge plants. When the question
of the: main outfall sewer was before the committec
several years ago, I put forward: the view that the
treatment would probably be auserobie. The efiluent
would afterwards be passed through aerobie filter beds,
and then discharged: over the land, It was anticipated
that. there would be an advamce in the process of
treating sewage, and T suggested that the final method
of treatment should bo left over until the time eamne
to install the works, Within the last couplo of years
there has been a devel in the t nt of

tation, sedt and filtor beds without actizated
sludge.. Another was gravitation and activated .sludgo,
Wo also considered pumping efffuent and. using sedi-
mentation tanks and filter beds. -Another scheme
considered was pumping, erude: sewage and using: acti-
vated sludge. The schemes. varied: Tn eost from the:
gravitation, sedimentation, and filter hed: scheme, csti-
mated_at £37,000 total eapital cost, and -£4500 tofal
annnal cost, down to the pumping and uctivated
sludge scheme estimated at £30,600- total capital out-
Iny, and £9,190 totnl annual cost. Those figures were
rather serious, and that point of view, .combined. with
‘othiers, led me to recommend to .the- committes ‘the
adoption of a gravitation and sedimentation plant,
combined with a small activated sludge unit, Esti-
mates. were carcfully taken out for the pumping and
other chrrges, Tle estimate of £9,100 covered: interest
on outlay and, all working expenses, including' clectrie
current, maintenance, &e. That scheme was to pump
the crudo sewago, and to lave an .activated sludge
plant at the point to which it was pumped, The
scheme that I recommended to the: Federal Gapital
Advisory Committee is the one now being considersd
by this committee. Tt will deal with a flow of
500,000 gallons per diem by means. of sedimentation
and' trickling filter. It is also proposed to install as
an: gecessory unit an activated sludge plant to deal
with 50,000 gallons per diem:. The iden of the scheme
is this: I beliove that, in the course of time; the acti-
vated sludge system will attain the pure copdition of
cflluent necessary for discharge into- the Molonglo
River.  On the other hand, to install straightway a
Inrge activated sludge plant would' be fraught with
danger, To nscertain the best method of dealing with
the ‘activated sludge- system, it is necessary to expéri-
ment with it. In -dustalling a sedimentation system
for a_comparatively small. population, we shall have
something tangible, and which: we know will function.
That unit should be installed at the: commencement,
and probably remain as a unit in combination with
the Intor activated sludge process. At the sime time,
we ought to put in a small activated sludge plant to
experiment with the sewage from: that locality, and
then determing which type of sctivated sludge plant
will be most effective, Having deteimined: that, it will
be possible to. increase the plant, as time goes o, for
a large population, and make it cither an nctivated
sludge or sedimentation systein, o a combindtion af
b‘ot‘l). It is now proposed to. install at Canberrd a

sewage by the activated sludge process, more pasiticn-
larly in rgard to the drying of the sludge, which was
one of the great difficulties of the system, In the

i I further idered what form: the treat-
ment should take. I discussed the subjeet with Clolonel
Longley, of the Rockfeller Institute. He at one time
thought that we might pump the sewage:to a high Jevel,
or treat it by cither sedimentation or netivated sludge,
or a combjnation of both, and: then gravitate the

plant, really a modification of ' the
Imboff tank, and an- setivated: sludge-unit. Those two
processes ean bo wsed with the greatest of flexibility.
The Imhoff tank. js a sedimentation tank., ' The
baffles undernenth, vary in type. The crude sawage;.
nftex- going through .a roughing: chamber; may. be dis-
oliarged into an activated.sludge tank, and dealt with
entirely by activated sludge. The offluent, if nceos-
sary, oan be put through a filter bed before being dis-
charged ixto ‘the Molopglo River, The alternitive is.

o 14k th crlidy sewnge through the roughing cham-
%)ei' ufid the sédimantation tarks; tho eﬁlu'em. being
passed: éver- tha filter beds and dischaitied, dt elso put
through the activated shidge tank before final dise
charge. The sludge from the sedimentation tank is
takon ‘to n. sludgo collecting pit, and from there
puinped’ on to sludge drying beds. The sludge from
the ‘netivated sludge tunk can be pumped from the
cynbet, and discharged on to the sludgo drying
bodd, 'Oho of the great difficultics apprchended was
i rogard to the digposnl of sludge from either sedimen-
tation of activated slitdge plants. — About two years
agby & Cotigesd of iniinieipal enghicers was held iw
Tondoit, It iwhs then disclosed that beds of cinder

N i ying: et dge than any
ave.a quicket diying: action for the sludge

§t“ei" p{rlévibus method. This appears to have prac-
theally sofved tha slitdge problem, because the sludge
from: the i

cHyated slidpe tank is of a poculiar nature,
wil 18 Veiy hard fo dry, The_estimated cost of the
wollom¢ 16w before the committee js £37,000 total
outlay, and £4,5%0 total atinvunl cost, inchiding interest
oit chpital, I think tho estimated interest rate is 6
o ceiit. The snnual cost of
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in. addition, beon necessary to besr n mind com
\ln‘.ltonl;“i’nlllll‘os::{dllg;'n“tllo general loe};lily of the treatment
worke.
Neeassily isfactory purifleation of sueh
R e A ly Seach the- Salonglo.
ivers
(21 dieposal of sludge;
(3) sccurity slong the Uriarra and Cutter River
roads from offensive efiuvia.

1 havo mentioned to the committee that the problem
of sludge disposal has to n great extent been ovmi(-mno
by the modern system of drying. As far as ﬂfnn
loarn, the effluent from tho activated sludge is ‘mﬁ] o]n-
sive-and practieally odourless, I have ulwnfs hel 1 the
opinion that anything in the nature of eftluvia “I.'O'\'\\
sewago along the road lending to the Cotter l‘\(‘l‘
would be disastrous. That is_one of the reasons that
led me to adopt the opinion which I have :-_:{pres«?d in
the last paragraph of my letter to the JAdvisory Com-
mittee, reading— "

i 3 borne in mind that i
T I e tovolopent the oaly siages
the sewnge flow wo‘\lulld be amal), and if the effluent i

th
toif hiocGss Alone would be £70 less, but under the
z?:;:iiipned séheme w6 shall gain yalunble knowledgo
15 6 the type of works required for d Intger popula-
tioi, One of the fmost important matters to e con-
sidered in, regard to the treatment of sewage at Cm_l-
betrn is the purity of the efiluent to be discharged mlto
the: Molonglo River, which, in_turn, flows into the
Muniumhifgee. The Stafe of New South Wales is
distinctly interested in this matter, My roport went
to the Federal Capital’ Advisory Committee, and was
rdopted.  On_the basie of that report, Vdrnwmgz 'lm\‘ ]
leett prepared. Tho difference betweerl the or nm;y.
septie tank and the sedimentation tauk is that tg o‘;
geptic tabk depends principally upon annerobie uc)t )
by bactésia iwhich finally convert the nitrites ;in l:
itrates, thus giving plant food. The proccgs is :T
by the action of anacrobic bactoria, and s sequen 0);
by nerobic bacteriu, It is a bio-chemical conversion o
the sewagé matter into innocuous produets. .l‘hcfse]
mentation system. gives & quicker settlement ofﬂ “%
sofiils held: in suspension in the sewage. The % wont
is drawn off, but it is putrescible. It has to ? gne
over cither filter beds or sprinkling ﬁ&ters; ‘The slu ge
in the sedi tion tank is digest t is prop el
to carry the 24w pipo from the end of the out pl_
sower fo the treatment works. Originally it \;lu‘s :L -
tended to pump to o higher level, and gravxt(x; e (;lﬂs
the land. No sewsge farm is prupose%_ “1:‘ El;“ i
sclieme, although it could ‘e provided. the o ot
from ‘the -sedimentation’ or other process wefre1 e
noctious, it could be distributed. over an aren OC land.
The scdimentation tuml:1 g;%:?ih ;h:c ;}x‘d{;:;lk syos?cm,
Tongley was averse to ado] e e s
and considered that; at & place like: Canl r d’ ot
- ghould be supereded by qchvn_ted sludge
E{Stimn:dﬁon. The Iimhoﬁ tank is e)ftenﬁlyely ustizill
in America; The sepric system 15 xm\ml){ fx “7: "
Great Britain. I did diseuss with Colouel gzlg y' n
scheme to pump the sewage,. and to have a se _Illl::lhl\_
tion tank, -and, perbaps, o small septic tnnkl uis ﬂ“”::s
tion. In afriving at the present proros{\,n.k“ow_
greatly influenced by Colanel Longley, who is (ewa -
Tedged-throughout America to be an expert o sewag
‘treatment.. . tract from
. T Mr, Cook.—The following is au exirac 20

‘thiolca‘;r‘ that I addressed’ to the Federal Capital
Advisory Committee:— e

v 3 joft nato what system of sewax
tri:h:‘::?“ﬂ;‘u‘lg‘ ':lw“ :;mnlg slut\: Deen nzcessnry Ao duly
regard the: financial’ fattors:—

A, (1) Capital outloys

spment thereof so far as can e fore-

casted.

(2) annual_cosb fér initial po}mh\tion and for the
dovi

as might dition of the llu]ri;lg:n‘ R|1\'cr lt‘r’:,x‘l':

M of by pumping over land reas. But I alsg ass
lt’ﬁn‘{lsggg::\:\llyy {)}m K;ﬂlﬁem avolved from. activated sludge
can and will he made innocuous.

vourcd gravitation and an eventusl acti-
}Y\i‘g:l iluitl!‘;;o syswng,r as_sgainst the septie tank or sedi-
mentation, was with the object of obtaining & puri-
efffuent, and of running the plant at o small lnni\un'
cost. Under the present proposal thero will be the o}nst
danger from offensive efffuvia. It is now know It ha
extensive -oxidization renders the effuent p\m-mf ‘t I
generally regarded that the cfluent from any of tI hese
treatments is, not of any great fertilizing value, Tt is
really not much more than water. It was n‘(*\'eliz proi
posed to- put crude sewage over the land. The Royal
Commissioner enid that L proposed such a thing, but
it'is not so. The evidence i clear and definite that n:]y
proposal was to put the offfuent on the land. Mr: t:
Burgh is_quite satisfied that the proposed treutlIn;en
works will not pollute the Murrumbidgee. The I‘)lr;
rinjuck supply s drawn: from the Murrumbidgee, bu
the danger of pollution is negligible.

3 he Chairman.—I am quite satisfied that if
Uuzlgmrzrvﬁ ‘:gnches a population of 100,000 thc]rc
will be ample space at. the proposed site fm: t}cl
extension of the treatment works. Electric power .l;
bulk can bo supplied at Canberra for 14d. per unit.
Mr. Connell' prepared the estimates and he can give
the committee definite information on this subject.

(Taken at Sydney.)

WEDNESDAY, 12rn NOVEMBER, 1924

Present:
Mr. Gregory, Chairman;

Senator Barnes I Mr. Cook
S:::ntor Reid ! Mr. Jucksm{
Alr, Blakeley Mr. Mathews.

. co . De-
vy Gustavus. Connell, Chief Civil Enginecr,
H(;:x{me:? uof Works and Railways, sworn and

examined. .
i i vith the pro-
91, T'o the Chairman~In connexion wi o
o::d es':nblishmem of works for the treatment of s.e}l\!-
}:ge at Canberrs, I have supervised all the designs right




from the commencement. For nine years I was Assist-
ant_Engineer with the Metropolitan Board of Works
in Melbourne. For four years I was cmployed by
shires doing drainago and sewerage work, and for tha
last taelve years T heve been employed by the: Common-
wealth ut different sewerago: installations all over Aus-
tialin. I have given special consideration to the treat-
ment of sewage. The Works Department was the first
to build an Imboff tank in Australia, We kavo one at
Canberra, ove at Kuring-gai, and another at a hospital
in Brisbane, My experienco lins been gained purely
as an engincer controlling the plaut, but, of course, in
the last five years I have carcfully watched the work-
ing of our installations, Any reports as to working of
and results from plants go direct through me, and I
am kept fully in touch with the system., We have in-
stulled Tmhoff tanks in, prefefence to septic tanks, and
have found the former very satisfactory. . We have had
good resulis right from the first installation, We have
had no diffieulty in handling the sludge from the Imhoff
tunks. The places at which we have installed' the
Imhoff tanks are exceptionally woll situated, and there
is au casy getaway for any sludge that accumnlates,
We have experienced no offensive smell from the sludge.
In small installations wo do find that some little diffi-
culty in this respeet arises no matter what care is taken.
There are seasonal changes which vary the: action of
the treatment, To a great extent that does not apply
to large installations. ‘The proposed' scheme is the best
that can be devised for Canberra. It has developed out
of a great number of schemes on which we spent a great
deal of work during the last six months. We had the
benefit of Colonel Longley’s advice, He came from
America to Australia at the request of the Common-
wealth Government, and: the final scheme has. really
developed from the views propounded by him, It
might be § ing if T explained the develop of
the scheme. In the first place, when the outfall sewer
was designed, twelve or thirteen years ago, it was be-
lieved that it was absolutely necessary that the sewage
should: be pumped from the outfall to the plant. Later
investigations showed that it was possible to utilize the
fall of the system for a gravitation scheme, and thus do
away with pumping. The gravitation seheme was not
favonred for irrigation purposes alone. At one time it
was considered tﬁut the aren available for gravitation
Py

from the outfall sewer was not suff to
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concorned. Under tho first schemeo the pumps would be
installed in such a way as to deal with up to 15,000
peoplo in tho carly stages, but by simply extend-
ing the pumps and without altering tho pumping cham-
Ler at all we could deal with 150,000 people. Tho next
schome was also pumping. It was first to troat thosew-
age in underground tanks and simply pass the offuent
back. to the pumps for distribution, either over filter
beds or over an area of land to eventually find its way
to the creek bed. In both these instances we would use
two-storied sedimentation tanks of the very latest type,
these giving the best results. Both these schemes wero
practically similar; in fact, very similar to the ono
that we later propounded. Wo adopted a type of acti-
vated sludgo that we: thought would be the casiest to
install, and in which we could vary the supply of air as
found necessary, There are various types of activated
sludge, but that system is in an experimental stage at
present,  We adopted a type which, at that time, was
in general use, consisting, of the usc of acrosplates. In
those schemes pumping would be necessary, and, the:
cffiuent would rim over filter beds. Then we developed
the gravitation scheme. We investigated the bed of the
Western Creek, and found that, in order to adopt a
gravitation scheme, we would have to divert the creck.
Ded. We did that, and found that by having straight-
out sedimentation and filtration, or aeration over sprink-
ling filters, we could get accommedation for 30,000
people. As o development of that, we investigated the
activated sludge scheme, and found that on the same
principle, without any extension, and with 2 very much
more compact plant. of activated sludge, we could deal
with 120,000 people. It then became a matter of cost.
For comparison purposes we went into the cost of the
schemes and worked out the annual costs. In the first
place, the main out-fall sewer has a minimum dischayge.
We must send 500,000 gatlons a day through the sewer
in order to keep it clean. If the sewage did not amount
to that we would have to make it up with flush water.
On the basis of 50 gallons a day per capita a unit
would be required for 10,000 people. In comparing
theso schemes we took them as a 10,000 minimum unit.
We found that the capital cost of the: first gravitation
scheme with tanks. and sprinkling filters for 10,000
people would be £37,000, and the annual cost £4,500,
made up of the intel;est‘ gn the_capital, plus repairs,

the population, but by utilizing later methods of treat-
ment we now find that the aren is sufficient, It was
doubtful whether the area available for gravitation
would be sufficient to take the ultimate capacity of the
sewer, We then put forward the idea that if we could'
utilize gravitation and do away with pumping until the:
population had reached, say, 30,000, the interest saved
on the initial cost would be suflicient to install 2 pump-
ing plant. Later developments have now proved that
we can provide for 100,000 people by gravitation. The
schemes that we considered can be divided imto two
groups, one pumping and the other gravitation. We
considered that both should be treated from a settling
tank and filter aspeet, and from an sctivated sludge
wspect,  There were four main schenies, pumping and
geavitation, and cnel subdivided into tank and filter,
and activated slndge,  We investigated' these schemes to
arvive at the cost.  We eonsidered them from the aspect
that the efilnent obtainable from the sewage must pass'
the standard test as a stable efffuent. Once a stable
efffuent is obtained, the ecost. is the ruling factor, We
took out the initinl eapital eost of the schemes and
capitalized them as 6 per cent. propositions, We added
mamtengnee and running charges, and obtained: the
annual cost.  On that basis we compared the. schemes.
We fumnd that we could get a suitable cfiluent {rom
vither sthue. We considered whether it would be ad-
visable to pump the erude sewage to treatment works,
or to treat it first und then pump the efluent. The
same result would be obtained as far as the effluent was

, &c.  The mnext gravilation
scheme was the activated sludge trentment, Wo found
that that eould be installed at a-capital cost of £25,000,
aud an annual cost of £6,750. We then considered. the
pumping schemes, and found: that the capital cost of &
crude sewage pumping installation would be £35,000,
and the annual cost £6,700. The capital. cost of the

d ion and effluent pwmping scheme was found
to bo £42,000, the annual cost being £7,120, Thus the
sedimentation tank and' filter bed scheme was, in
annual cost, found to be £2,000a year less than any other
scheme.  In consultation with. Colonel Longley, we-
formed the idea that we should not stick hard: and fast
to any particular basis, but if possible devise & scheme
that would be flexible enough to perform all that was
vequired of it, and be capable of extension on different
lines at o later date.  To that end it was deeided fo put
in two units which would be interchangeable. The pro-
posal now is to have a settling tank and filtér bed unit
with an getivated sludge unit, so that we can turn the
erude sowage into cither unit or turn the efffuent cither
way. We can get five or six different methods of
working, and if at a Iater date we find that one method
is superior to the others we can extend on those lines.
without having to scrap any of the plant. That is a
short history of how the scheme was developed, The
Imhoff, tanks' and filter beds will be large enough to
trent the sewage from 10,000 people. In- addition, we
arg putting in a small activated sludge unit for 500
people to experiment both with. crude sewage and
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offitent so as to nrrive at o final basis on which to con-
duct the ultimate plant. The nctivated sludge plant at
Folly Point wad one of the first to bo installed, It was
put ih at o tinte whent activated sll_xdgf'c was looked upon
ns 4 future development. Very little was then known
about it. Tle intermittent working has now been prac-
tically abandoned in favour of a continuous process,
which gives a better result at a cheaper rate. In addi-
tion, tho tanks are of a.smaller size, because of being
used continvously. That, has been proved by actual re-
sult, In our plans we have simply followed develop-
ment. Plants of the same deseription have been in-
stalled as working units in n groat many places, The
Ymhoff tank has a sludge digestion chamber. Tho dif-
ferenco befween an Imhoff tank and o septic tank is
staply that, in the first, the sludgo is digested in 2
tigpn¥ats chamber, and, in the second, it is mixed up
altogethor. A clean cflluent runs 'through an Imiioff
taitk. Really the same process goes on in both type of
tanks, aiid in England the latest develop as far a8
dlidgo digestion 1s concerned, is to use a tank and a
digestion chamber instead of the two-gtoried Tmhoff
tank. Under the English system the sludge is. pumped
from- the septic tank into digestion chambers and left
thero to digest. It was found necessary to improve the
Manchester septic tank installation. Tnstead of putting
in two-storied tanks, which would have cost a great deal,
the oxisting tanks were used in conjunction with a sert
of digesfion tanks. There the sludge is pumped 5
miles to digestion chambers, Tnder our proposul our
digestion chambers are on the spot. Septic tanks will
develop sludge, and must be cleaned out periodically.

99, T'o Senator Reid—The period of cleaning de:
pends to a. grent extent o the quantity and quality of
the: sewage and the size of the tank.

93. To Mr. Jackson—The cleaning depends upon
Tiow. thie sludge develops. ~We clean out some of our
tanks at six-monthly periods. Other tanks run-a couple
of years: before requiring attention. We had such a
tank at Stanthorpe. It certainly should Tiave been
cleaned out before, because when examined the sludge
was found to be at. the top of the tank, Of course, there
are different methods of treating sludge. The disposal
of tlio sludge is the difficulty with the activated studge
system. Most of the experiments and developments now
taking' placo. denl with the secumulation of siudge.
That is one renson why we have adopted sedimentation
tanks and activated sludge,  Sixty per cent. of the
sludge in the sewage is collectcd.m the sedimentation
tanks before it goes into the activated sludge tank at
wll. Sludge from o two-storied tank is ensily handled.

94, To the Chairman—The scheme is so designed
that we can either put the whele of the sewage th.rough
the Tralioff tanks or turn portion of it into the activated
sludge. It is purely an experimental plant, and we are
desirous of 'sceing how it will develop and which unit
will give the best results, One of the latest activated
sludga ‘units: has been installed at Tlouston. It com-
prises o settling tank and netivated sludge: plant, It
is o gravitation seheme. The diffieulty is to get rid of
the sludge, The whole scheme at Canbervia, with the
exeeption of the disposal of ‘the sludge, will be gravita-
tion ftom the sewer through the tanks and sgftllng beds.
The scheme will provide straightway for 5,300 people.
The tanks will be capable of accommodating 10,000
people., We want to find out the effect. of the activated
sludge on the effluent. It i3 quite _posslble that by the
installation of another unit of nctlvntcg sludge, which
is allowed for in, the outlay, the plant will, accommodate
20,000 people. In.the activated sludge tank as (}eslgned
there are two. sewage chambers. each 17 ft. 4 in. long
by & fect wide by 9 feet deep. It is 'pur'e\y an experi-
ntental tank. The cost.of the gravitation scheme to
provide for 5,000 péople by sedimentation tanks and

trickling filters, and for 500 people by activated, is ns
followa:— )
Tiversion of Western Creek and river pro-

i £6,000
teetion . . !
Preparntion of site .. . . g,ggg

24-iu. gravity main . e PP X
Sereens, settling tanks, and dosing tanks .. 6,900
Aoration filters, eomplete . . h,:zxgg
Pump for sludge i .. . 1,100
Tneinerator .. . e . 1o
A dation house for emplo .. 090
Activated sludge tanks .. e . }’{80
‘Extra activated unit .. .. . 100
Power applinnees for activated sludge . ‘7‘)0
Sludge dry,i‘ng beds . ;,5(0)0
Contingencies . . - 200
Supervision .. .. . o §
£37,000
Annvar Cost,
Tuterest on capital cost, 6 per eent. . £2,22l:!
Repairs, maintenance, aud renewals . 1,%.6
Wages o . . e
Power e e . . 2
Sludge disposn .
o £4,510

use of sedimentation tnuks and getivated sludge
ﬁthl}ll?bcrm we can treat the sewage from 10,000 p'eopllc.
A larger population could be nccommedated by simply
moving the dam a little further down the ereck. {." ‘rom
this plant we could get an absolutely stable eff uell\f1
but by the use of n speeial plant we could oxidize t]u.
efiluent to u greater extent. We have not consulted the
State Governmient authorities in regard to the discharge
of cfluent, but I do not think there would be the
slightest objection from them. Mr. de Burgh, tl.m]Stn!e
authority, hns not raised any objection to the discharge
of offucnt as proposed. The quuntity of sludge qcc;x-
ulated at the end of five years will depend, eutrlrco%
wpon the number of people at Canberra, With 5,0
people we might get 300 yards annually. I do not mIl;
ticipnte any great use of the sludge for manwre,
could be used for grading and filling in park lands 1:;
and around the eity. It wonld be exq/.-puonally go?‘
material for that purpose. I hn:llcve it has a_speein
value for manurial purposes. The latest development
in sewage treatment is a combination of the settling
tank and activated sludge processes. X
95. To Mr. Blakeley.—The digestion (-l.mx.nbor is at
the bottom of the Imhoff tank, and in this instanee I.B
will have an eight months’ capacity, Wo do not ex-
pect to have cight months’ sludge in it, but that 115
o safety basis, We do mot expeet to keep mf
sludge under treatment more than three or four
months, Tt will be drawn off from the bottom when
required. The slope of the floor of the tank is in
aceordanee with accepted. practice. As a matter of fact,
we have kept it a little on the steepr side to aid grovi-
mgz.n"l'n Senalor Reid—The Imhoff tunk is speatnlly
made for digesting studge. There are different methods
of separating the solids from the liquids, but the
latest development, so far as the tmlk. itself is con-
cerned, is the quick settling. of the solids, which are
allowed: to digest, and the separate treatment of the
liquids. Different types of tanks have been made, but
they all follow that {ine of development. The incoming |
sowage enters the Tmhoff gank, and as the rate of dlsi
charge through the tank is slow, the solids settle and
do not remain in the same chamber: as the incoming
liquid. They lodge in the bottom digestion chamber,
and o projecting edge prevents the gases ﬁ'orm the solidy
interfering with. the incoming liquid. We expeet to
treat the cfluent from the tank by activated sludge




or acrating beds.  That mellod is at present being
followed clsewhere,  Thero is no doubt that further
developments will be made on those lines, Ay im-
provements must be on the line of the oxidization of
the sewuge. To bring about improvements at Canberra
would only meau the cxtension of tho plant. The
principlo of the treatment is not experimontal, but the
actual type of tauk or the way in which the sowage will
be treated is esperimentnl, The aetivated sludge tank
is in the greatest state of development.

27, To Mr. Cook—I bhave had o cxperience of
sowage trentment works outside Australia, exeepl
through reading and discussion, but my information. has
been stisfactory. 1 constantly travel up and down
Australin, and 1 keep in touch with sewage and treat-
ment works in the different States. Some of the instal-
lations in small towns are satisfnetory, but others are
not. The success of every sewage system depends to
u great extent upon supervision and eare. Any offensive
cfiluent is due purely and simply to the method by
which it is usidized. A method which may be satis-
factory in one town may not be satisfactory in another.
Provided the engincer in charge of a plant is a capable
man, there 13 no reasou why it shottld not be successful.
Tho sludge is o fertilizer, but I do not think it has a
vommereinl value. It is quite good for park land
filling and gurdens.

98, 7’0 the Chairman.~—1t is estimaied that the cost
of electric power will be: 13d, per unit.

29, T'o dcnalor Burnes,—I bave iuspeeted the sewage
farm in Melbourne on many occasions. Crude sewage
1s there used for irrigation purposes. Never in my ex-
poricnee have L scon a tank of any deseription that
Jdoes not accumulate sludge, One tank may be slower
in nccumulation than. another, but they all have to be
eleaned out at some period.

The witness withdrew.

Ldward Sutherland Stokes, Medienl Officer to the
Metropolitan Board of Water Supply and Sewernge,
Sydney, sworn and examined.

30, 7o the Chairman.—TFor the last twenty years

1 have been in touch with the sewago treatment works

conducted by the Board of Water Supply and Sewerage,

Sydney. A decision as.to the best system of treatment

rests largely upon local surroundings. Providing on

outfall could bo obtained at a reasonable cost aud the
point of discharge was such that the danger of wash-
ing sowage back ou to the Tezeh was obviated, the
beat method of disposing of sewage would be tor dis:
charge it into the sen.  If the locality was so situated
that o suitable area of land were available, probably

disposal by land treatment would be satisfactory. I

lave inspeeted the systom adopted in Melbowrne, Tt

is u very effective method. of getting rid of sewage.

Adelaide hias # system of land treatment which, T under-

gtand, served its purpose in the early days. I am now

informed that owing to the growth of the city the sys-
tem is not fulfilling its requirements. At times, in the
outskirts of Mecthourne, there is an offensive efiluvia, due
to.the open conduit system, but that is upart from what

1 had in mind as to the means of disposing of sewage.

That efuvia.is caused by the long earriage of sewage in

an open carrier. The sewage decomposes and is septic

when it reaches the outfall. I any keeping in mind two
distinet things—one, the earriage of sewage to the
out{ull, and the other the trentment of sewage when it
renches the outfall.  The length of timo before scwage
becomes septic depends, 10 some extent, upon the loeality
and the climate.  In a hot climate sewage would
hecome septie sooner than in a eool climate. I do not
think that sewage would become offensive Lecrnse of
travelling 8 miles, [ understand that land treatment
is out of the question at Canberra, Therefore, one has
to inquire what is tho best of the other methods of
sewage treatment, One might approach that problem
from the stand-point of the degree of purif ion aimed
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at, and that would depend on the means available for
disposing of the efffuont.  If the systeni discharges n
Inzge volume of well-nerated water, having a long flow
after it lenves the place of trentment, then the effluont
can be purified to o less degree than if it were dis-
charged into o sluggish stream in’ which the water is
not well nerated. At works such as.our treatment works
in Syduey, where o lnrge body of water flows into the
harbour, the volume being cnormous and the water fully
acrated, we ean afford, without crenting any nuisance,
to allow the cffiuent to bo discharged not so well puris
fied as the cfluent to be discharged into a stream used
for drinking purposes or running psst a town & fow
miles further down, As it is necessary to have the purest
form of offluent at Canberra, perfiaps we can put aside
hemical precipitation which, al h giving good' re-
sulty, is not regarded as an up-to-date mothod. Asso-
¢inted with the chemical precipitation is a lot of. diffi-
colties. The modern tendency is rather to adopt what
is known s biological mothods. We take advantage
of the clements that exist in nature for converting the
noxious organic matter in sewage into harmless coni-
pounds.  These agencies exist normally in sewage.
Biologienl methods aim: at using these agencies to_their
full extent, ao that all such organic material is re-
moved from the water, I think that ean bo done, but
the usual installations. eannot bo depended upon: ab all
times to carry out this process to its full extent. One
might install the biologieal process for the treatment of
sewage with the best of intents. It might be operated
and good resuits obtained, but there are factors operat-
ing that at times upset the process and it becomes
sick. That might happen in any biological installa-
tion at any time. T cnnnot tell: exaetly what the fac-
tors are, but wo know from observations extending over
a long period that installations get sick.

31. To Mr. Mdthews—I do not think that the abi-
normal use of disinfectants would upset the installa-
tion. I have experimented by uging varying amounts
of disinfectants, and found that the' amount of disin-
feetant neccssary to be added to upset the working of
the instellation is far in excess of the proportion that
could possibly go into a sewer from a. hospital. The
conditions of life for the microbes may be wrong. Some
species may overgrow others, During the period of
sickness, which is only a short period,. the eflluont will
not be good.

39. T'o Mr. Blakeley-~T cannot give any particulurs
of such cases. It is & phonomerion we notice from time
to time. We find that works. are off colour one month
and next month operate satisfactorily. The period of
sickness may be caused through continuous dry weather,
when the sewage becomes concentrated and the flow
smaller in volume.  But when flushed by rain the
installations improve again. I do not know that that
factor has operated on every oceasion that installations
have become sick.

83. T'o Senator Reid—T do not think that. the quality
of the water supply would affect the installution.
I'he usunl method of biologieal treatment involves 2
certain preliminary settlement in the tank through
whiel the sewage runs slowly. The best known form
of tank is the septic tank, through which tho flow is on
a 24-hours’ basis, The capacity of tank is such-es will
hold 24 hours’ flow, and the sewage takes approximately
94 hours to go, through, 'There afe other modifica-
tions of that system in which the sewnge will take per-
haps 10 or 12 hours. In one ense the flow is reduced to
9'or 3 howrs, The soptic tank is most widely used and
gives satisfactory results, Later modifications of the
septie tank, especially the Imhoff tank, have come into
vogue very much of late years, and although I have
had no practical eiperience of Imhoff tauks, still I
have looked into the matter closely, and they seem to

present certain advantages over the septic tank, They
are de d to sep , as far as possible, the sludge
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from the sewage flowing iuto the tank, allowing the
sludge to deposit at the bottom of the tank and remain
undisturbed, so that after period’ of time it enn be
thoroughly ~digested, leaving a residue  practically
odourless:  Another important objeet is aimed at,
namely, that the sewage going through the Imhoff tank
in two or three ‘hours would not have the
same opportunity to become septic and odorous
as it would in n longer period up to 24 hours
in o septic tank. ‘These two points scem to be
of distinet advantnge, and if we were inereasing
the installatiow in Sydney, 1 should feel disposed to
recommend the instalintion of Imhoff tauks in place of
septic tanks. I think letter results would be obtaiued
Possibly, I am curious to see how they would operate.
Under any circumstances, I do not think the results
would be worse, and I think that one would be quite
justificd in recommending Imhoff tanks. We operate
our septic tanks in Sydney for the most part to obvi-
ate a necessity that lins been rather stressed in other
places, that is, removing the contents of the tanks from
timo to time. Our septic tanks are rather in excess of
24 hours’ flow, and cven at places where they have only
2 24 hours' flow, we operate them to obviato the neces-
sity for frequent cleansing. We do it in this way. Our
tanks ara all built in multiples, so that we ean use one
or more separately. TIn large installations there is at
least one tank standing idle for a period of from 3 to
6 months, The tank thrown idle is the one containing
the most solid matter. We find'at the end of that. period
that the solid matter is practieally all digested and has
disappeared. The tank fs thew tlhrown into operation
again, and another tank is thiown out of eyele. In this
way- we obviate the necessity of removing the contents
of the tanks. That system has been adopted for some
years with good results. The system of sludge digeation
s been used in lato years. In many places the sludge
is deliberntely removed from septic tanks and sedimen-
tation tanks and placed in digestion tanks,, where it is
held for several months until the organic matter is dis-
solved. This applies to installations where the flow
throngh the tanks is less than 24 hours. This sludgo
would contain 98 per cent, or 99 per eent. of water. The
undigested. matter at the end of the period of digestion
is practically nothing, less than 1 per cent, of the gotnl‘
volume of the sludge in the first place. Sludge diges-
tion tanks need not be cleaned out for many years,
because the accumulation of studge is small.  They
will run a long time without handling, We have run
soptie tnoks for 13 years without. cleaning them out.
The working' was quite satisfactory, and therefore we
did not touch the tanks. Wo cleaned them out more
from curiosity than anything, else. i

a4, To the Chaivman—That is the first stago in the
biologieal system. The second stage is earrvied out in
filters, There are two-forms of filter-—contact and per-
colating. At present the former are not being con-
structed,, as they are not cconomieal, treating only
about half the amount per unit as the per--
colating filters, ~ This form of filter requires
no comsideration at this stage, because it is out-
of-date. We are, therefore, reduced to _the eon-
sideration of the percolating, filter. This gives quite
good results, and as rule ean be, depended upon for
fairly constant work, although it does have sicl
periods, It is liable from time to time. to discharge
a large amount of suspended matter which has been
deposited upon the filtering, material. A certain amount
of suspended matter is carried through from the pre-
liminary treatment works on to the percolating flter.
IPhat materinl becomes deposited on stones or material
used for filtering, and builds up a deposit upon those
particles. This deposit is in the form: of & jelly, and
collects all kinds of organisms, which are regarded as
factors in causing purification. From time to time this
material dies a natural death, and is east. off. There-
fore, we have in the efftucnt o lot of suspended: matter

from the percolnting filter, ‘This material is termed a
limus, beeause it is largely of a vegetable character.
1t is quite inodorous and harmless. At times humus
tanks are put jn to arrest this material before the final
discharge of the cfffuent. They are put in as an emer-
gency or snfeguard to prevent any suspended material
gotting out from the treatment works, The: second
stage—the filtering stage—is an oxidization process,
Tho organie matter that has Leen broken up in the fivat
stage is oxidized in the second stage. ‘Ihat oxidization
yesults in the formation of nitrafes from the organic
substances of the sewage. Nitrate is food readily
available for plant life. If the efiluent iz well oxidized,
or the greater proportion of the erganie nitrogen oxi-
dized to nitrate and well acrated, it can be discharged
with parfect safety almost mto sny stream, and the
purificntion can be regarded as all that is neeessary.
The efluent is londed with organisms, and cannot be
aceepted as coming up to the stundard of drinking
water, A further stage of refining is required wnder
certain circumstances to kill these organisms. That
is n process of sterilization. In places this is done by
the addition of chloriue in some form ur other to the
efluent, The nddition of n small amouut of chlorine
wilt kill all organisms. At Canberra it does not seem
necessaty to go- to that stage of refinement. All that
would e aimed at would be a good degree of chemieal
purification. I eannot sec why that degree of purifieation
should not be obtained at Canberra by adoptiug the bio-
logieal process: of Imhoff tanks and. percolating filters,
and possibly a little sedimentation after going through
the percolating filters, The last-mentioned may uot
bie necessary, but it would be advisable to have it there'
in the case of suspended matter getting through, By
having a place where the flow ean be arrested the hnmus,
which settles very rapidly, ean be got rid of. Tt does
not decompose like the organic matter in sewage. The
material is only vegetable matter, and quite harmless.
1t will go to the bottom, and eausc 1o nuisance.

35. To Senator Reid—The growth of mixed or-
ganisms on the stones never becomes offensive. They
are natural agencies provided by nature for the puri-
fication of sewnge, and they find u suitable place. to
grow on the stones. They also find a suitable fond in
the sewage, and luxuriate there.

36. To. the Chairman—The rotary sprinklers pro-
posed: at Canberra would be much better than the fixed
sprinkler at present operating at Folly Point. The
mechanical system is the more effcctive method of dis-
tribution.  The installation of Imboff tanks with
sprinkling filters, proposed at Canberra, will certainly
give satisfnctory results. The system commends itscif
o me. ‘The recent view as regards the activated
sludge is rather tending towards the idea that the
essential part of the process is not acration at all, and
that the air simply acts as an agitator. Tt is believed
that ogitation ean bo obtnined by a simpler method
giving the same results in the purification of the sewage.
Work of this nature was carried out at Sheflield, in
England, where the sewage was driven along by a
sories of paddle-wheels which effected the agitation
The results there have shown that an equally pure
offluent ean bo obtained by agitation without air as by
agitation with air, and that the air supplied by the
ordinary sctivated sludge is more than is required for
the oxidization of the organic matter. The sewage is
passed up and down a long race by paddie-wheels. The
Tace 3s 700 fect long, so that the sewnge is agitated for
quite n long period. A more recent innovation is a
eylindrical basin on which is a mechnnieally-driven
serew operating over the central partition of the basin.
The sewage is driven down the central chamber and up
botween the central and the outer avalls, There is &
continuous passage of the whole of the sewage while
the process is being carried on, There is an arrange-
iment at tho side for a kind of inner wall where sedi-
mentation takes place amd the clear cfllwent runs off




at the side. I have uot seeri it in oporation, but it
uppeals to_me ns a very simplo method of agitation,
and wero I experimenting X shonld try the mechanical
process in pr to ordinary ti do not
think it would really he an experiment, I am told by
engineers that agitation by air is the most. expensive
form of agitation, The power cost at Folly Point is
heavy, and,, in addition, a large staff is necessary te
look after the machines. I might mention that Mr,
Gutteridge has_detailed plans of the latest form of
agitation. If I were remodelling. the plant at Folly
Toint I should adopt. the nctivated sludge. We ure
working in a very limited area there, and the popula-
tion is right uround the works, The people are very
suseeptible to smells, We could conduct the activated
sludge trestment there without any smell at all. We
can purify the sewage in a. period of cight lours to-a
degree which I am sntisﬁe£ is ~higher than that ob-
tnined by any biological i i We ean di

o thoroughly purified effluient into the lurbour. Even
if the activated sludge system were more expensive I
should recommend it for the rensons mentioned., From
my experience L find that smells for most installations
are only intermittent,

37, T'o Senalor Reid—Tho quantities of oxidization
at the various stages of have been tt chly
worked out.  With mechanical agitators' the air dis-
solved at the surface would give sufficient oxidization.
The absorption of oxygen by water from the air takes
place on the surface and by breaking up the. sewnge
witl air bubbles a larger surface of air is obtained,
The results of agitation have proved that there is quite
sufficient oxygen obtained from the air to give: satis-
factory results,

38, 1’0 Mr. Blakeley.—L was not referring to the dis-
posal of sludge at Folly Point when I spoke about
tanks not being' clenned out for thirteen years. The
septie tanks at Folly Point have been instalied approxi-
mately 25 years, ‘Lhey were cleaned out from time to
time up to tho last four or five years, and I do nol
think that we have touched them since. The engineers
made o poinit of cleaning them every one or two years,
but it was thought unnecessary. Weo ngreed to leave
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them alone to see what would happen, and nothing has.

happened.

39, o the Chairman—at Folly Point we are work-
ing the tanks only 8 hours during the 24 hours, We
aro toking the'bulk of the sewage to the activated sludge
plant.  When the flow is heavy we take the extra flow
to the septic tanks, in which the sewage gets o Jonger
period of digestion.

40. To Mr, Blakeley.—It would not be possible to
dissolve the 1 per cent, of sludge remaining after
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digestion, beeause it would probably be composed of
sand. Tho organic matter becomes: digested and,

leaves a residuo that is called-humus, ractically -the -

same as decayed leaves. It is slow of digestion by
ordinary methods. Humus is really good earth, -but,
ot so much of g manure. It Ligs the property of
keoping lmd moist,  Tf chlorine wexe m’idcd‘ to. the.
offluent at Canberra. not more than 1 part of chlorins
to 1,000,000 {mrtp of effiuent would be required. The
chlorine: would’ be used up by organic matter, The
*chlorine would not travel for any distance..

41. J'o Senator Reid—1he reason why paper in the
sewngo is separated from the solids is that paper greatly
nccentuates the formation of gcum in the septic tanks.
Tn every septic tank a seum is formed un. the surface.

By examining tho matter T found that it consisted yery

largelyof pieces of paper built up in layers with a cer-
tain amount of organic: matter between. thom, The
result was that the scum gradually rose- out of the:
water and a lot of organic matter was carried out of the
rench of the agencies which cause it to_dissolve, and as
the scum became higher it bocame thicker. At times
we havo had the scum as thick as 4 or § feet. In one,
instanee the scum nnd the sludge met, and there was ne
liquid in the tank at all. To obyiate that we deeided
to sereen out as much paper a8 possible from the crude
sewage. Sineo then we have had no. trouble with ex-
cessive building up of scum in the tanks. The paper
is very indigestible. It consists mostly of newspapér,
which' is the most indigestible of all.

42, To Mr, Mathews~—L do not think that one eould
point to any particuldr system and say that it Was per-
feet. Any work of this nature must. be experimental,
although sdme engineers like to believe otherwise.
“There 13 an experimental eloment in every sowage plant
installed, because of' dealing with factors over whi

thero is no: dbsolute control, those factors being the

unforeseen forces of nature, .

43, To Mr. Qook.—These processes aro slowed up by
cold weather, but U do not' think the effect is vory'
material, because in places which experience absolute
freezing winter conditions, the biologieal provess
operates, and, the results are reasonably satisfnctory.
The temperature of the sewage is never that 6f the air,
In the winter it is warmer- than the air, and in the
summer colder than the air, The chemical process
going on generates a cortain heat. The ‘biological- pro-
cess has been found to. be satisfactory even in extreme:
of heat and cold. I do not think that there will be any:
ground for complaint from the State authorities re-
specting the pollution of the Murrumk idgee River, If
raw sowagé were put into the Molonglo to- the: extont
of half a million gallons a day, there woirld oo oppor-
tunity of it polluting the urrumbidgee.
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