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To the Hon. the Chairman and the Members of the Metropolitan Drainage Board. 

0-ENTLEMEN, 

I HAVE the honour to submit for your consideration the following Report on the Sewerage* of Report. 
the Metropolitan Drainage Area. To enable you to better understand it, it is accompanied · by a 
smalJ scale plan based ?n the surveys you have had made, so far as they have b_een m3:pped and Plan. 
:reduced, and, where. this has not yet been done, upon the best information otherwise obta:mable. I 
propose to report to you on a later occasion upon the very important matter of house-dramage, and 
so have entered into no details respecting it in this Report. · ' 

PRELIMINARY CONSIDERATIONS. 

2. In the preparation of this Report it l~as been taken for granted-
(a.) That it is desirable to collect by underground drains, and dispose in a harm!ess ma~ner 

of the sewage of all such parts of the area as are occupied by people m sufficient 
numbers to reasonably pay for the cc,st of such collection and disposal: 

(b.) That with respect to such sewerage-wo~·ks as cannot be easily superadded to any system 
that may be n'ow adopted, provision should be made not only for present needs, but 
also for those, as far as they can be F,reseen, of the next forty or fifty years ; but that, 
with respect to work that can be at any time added without interfering with the action 
of the system, it is better to leave to the future the care of making_ provision as the 
needs arise. 

General scope 
of work, 

· 3. •?,'he area of the ~istrict under your jurisdiction, as nearly as can be estimated until the Area. 
boundanes are surveyed, 1s abont 14,300 acres. Or this area about 2428 acres are now, or may be 
expected to be in the near future, occupied more or less thiek.ly by building·s, and they form the 
districts with which this Report particularly deals. There are five or six hundred acres more that 
may be also built upon, but they are in situations that can at any time be drained independently of 
the system herein described. I am indebted to Mr. Johnston, the Registrar-General, for much 
detailed information as to the occupation of the M~tropolitan Area, information upon which have 
been based the calimlations. hereinafter given as to the provision to be made for present 
necessities and probable future requirements. The occupation varies in density from over 
57 to the acre in one of the census districts in Hobart to about 6 to the acre. in the occupied 
parts of New Town and Queenborough. The mea:1 density of population in the City of Hob:trt . 
1s about 19 to the acre, and of the 2428 acres of oc<!llpied area, 13 to the acre. The total populat10n Population, 
of the area is under 32,000 ; thirty years ago it was probably about 25,000. If this estimate is :in~ probable 

t . h h h 1 . . . 1 . d B f mc1ease. accura e 1t s ows t at t e popu atron mcreased about 27 per cent. m t iat perro . ut as most o 
the increase took place in the last ten years, it will be rnfer, if provision be made now for the population 
of 40 years hence, to estimate that it will be 67 per ee·nt. greater than at present. This is the estimate 
that, generaJly speaking, has been taken. It is c~rtain that this or any other increase will not he 
uniformly spread over the occupied area referred to. The more thickly peopled parts of Hobart will 
probably remain without any great augmentation of population. The nature of the land and its 
configuration will affect other districts. It will therefore he seen that in the calculations hereinafter 
given each portion of the occupied area has been, in the matter of provision to be made for future 
occupation, dealt with by itself and in accordance with its circumstances. In taking the above 
estimate of increase it has not not been forgotten that it is only an estimate, and consequently, as 
will be seen, a larg·e margin has always been left beyond actually calculated requirements-in ·fact, 
double the existing population is virtually provided for. But if it be thought desirable to make at 

* In this Report the word sewei-age means the plan or system of sewers by which the sewage is to be collected; sewage 
~eans the liquid matter that flows through the sewers; sewer mea..'ls a public ~onduit for sewage, and di-ain a private one. 
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the outset provision for a much larger increase of population than that suggested, such p1·ovision can 
be made without altering the principles upon which this Report is based, and calculations of the 
consequentially augmented cost can be readily made. 

4. With regard to the nature of the works in respect of which provision should be made for 
this increase of population as distinguished from- those for which present needs should only be 
regarded, it may be generally said that the worksfotended for the collection of sewage should be 
designed on a scale sufficiently large to serve. at least for the above-mentioned period of years with . 
its estimated increase of population, as great inconvenience an'cl outlay must accompany the replace
ment of smaller se,yers by ,larger. On the other. hand, most · of, the works connected with the 
storage, pumping, and ultimate disposal of the sewage, may·be limited in scale to present needs if 
liberally estimated,. as further provision of tanks, engines,.and machinery niay at any time be added 
without obstruction to .works that have been designed to admit of extension. The provision of land 
is the principal-, exception to this general -rule, as· ·an that may probably . be· required for future 
extension of disposal _w·orks should b~ at once .secured, or probably greatly enhanced prices may 
have to be paid.:, · · 

Work of 
collection con
sidered apart. 

5. The consideration of the whole matter will be simplified by separating the details of the 
collection of the sewage from those of its disposal. The two matters are naturally inter-connected, 
and the adoption of one method of disposal instead of another may modify some of the details of 
the method of collection. But in this Report the method of collection described has been designed 
as far as possible to meet the requirements of any one of the practicable modes of disposal that are 
set forth, so that it may be taken as equally applicable to all. 

Sewage to be 
collected. 

Rain-water. 

Road 
drainage. 

SE,VAGE COLLECTION. 

6. The sewage to be collected consists, in the first place, of the water constituting the domestic 
and manufacturing supply after it has been used, and consequently ,the quantity of the water supply 
gives a gauge of the quantity of sewage of this sort that has to be collected. The Hobart water 
supply is reputed to be equal to a distribution of 65 gallons a day to each head of population. If 
this be so it is not probable that more than 40 gallons a head would constitute the daily domestic 

· and sanitary supply, as the rest would be accounted for by street and garden wateriRg, steam pro
duction, gutter·flushing·; waste, and purposes which would not require sewers to carry it off after 
use. It has therefore been assumed that 40 gallons of sewage a day has to be taken away for each 
head of the population of the districts sewered, and this quantity is callE:d the dry-weathe1· flow ; it 

· is a quantity that is largely sufficient to insure the proper working· of the sewers. 

7. In the next place there is rain-water. However desirable it may be, both in order to 
diminish the size and cost of the sewers and to prevent the impoverishment of the sewage in case it 
should be intended to utilize it, to separate the rainfall from the house slops, it is impracticable to do 
so altogether, as there are paved yards that have to be swilled into grated catchpits that communi
cate with the sewers, which also must receive the rain that falls on such yards. It is therefore 
assumed that in connexion with each house there are 100 square yards of roofed and paved areas 
from which the rainfall in ordinary quantities may pass into the sewers. It is a question as to what 
shall be considered ordinary quantities. The mean yearly rainfall at Hobart is just under 23 inches, 
but more ~han a third of this quantity has been known to fall in a month, and a twelfth of it might 
fall in an hom. It would be manifestly absurd to build sewers twenty times larg·er thau otherwise 
necessary in order to meet emergencies that may rarely occur. It has therefore been assumed that 
provision for a rainfall of two inches a day on the area named is amply sufficient, and that all excess 
over this quantity should be allowed to pass off as storm overflow. The quantity named would give 
180 gallons a day for each head of the population, making·, with the above-mentioned 40 gallons, 220 
gallons a day, which is called the wet-weather flow. In recommending to you the adoption of this 
quantity as the maximum provision that should be made for rain, the arguments of those who 
maintain that as much rain as possible should be admitted into the sewers for flushing purposes 
have not been overlooked. But rain is virtually useless for the purpose, as it cannot be depended 

· on; for, as flushing is most needed in dry weather when there is no rain, the same arrangements 
, have to be made for flushing sewers that require it in cases where rainfall is all admitted as in cases 
where it. is not. The admission of all the rainfall has therefore for effect to needlessly increase the 
size and cost of sewers, and worse than uselessly augment the quantity of sewage to be dealt with. 

8. vVith respect to street and road drainage, the admission of it into your sewe1·s is very 
undesirable. The sand and small gravel washed in from roads are very injurious to the sewers
especially the glazed pipes with rapid falls-and very greatly increase the difficulty of sewage treat
ment or discharge without treatment. If the sewage is to be treated, this sand and gravel form a 
heavy and valueless addition to the material to be pumped or otherwise lifted and removed-adding 
greatly 'to the cost, without adding to the fertilizing· powers of the resulting manure. If tlie sewage 
be discharged without treatment, the sand and g.i·avel, charged in their passage along the se·wers 
with fiecal and other noxious matter,carry·them down and at discharge form shoals and mud-banks 
of most objectionable nature. At cab-stands special arrangements would be made to admit the 
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street washings .into the sewers, but at all other places the scavenging should be so don~ as to 
effectually prevent the pollution of the various rivulets of the District :by storm-.waters fl9wing from 
the.roads. · 

, !:). There are no maps to be relied upon as shEwing the existing ~ewers of the City of Hobart 
and most other parts of the· Metropolitan Area, therefore for the present . it has been assml).e4. tqat, 
with the exception of Glebe Town, all the.rest of the thickly-occupied area will have to be sewered. 
If it be found that there are existing sewers . properly constructed for receiving house drainage, of 
course :they will be utilized ; if not so constructed -;hey will be left for road drainage, if suitable fol'. 
that.purpose-otherwise they should be effectually cleansed and filled or taken up. With respect 
to ,the Glebe Town and othei· properly-constructed sewers that receive road drainage as .well as 
house.sewage, means will be taken at their junction with the new system of sewers to keep out, by 
means of. catch-pits with storm-water overflows, ·::,oth the road detritus and superabundance of 
storm-water, unless it be found that such work has already been done. · · 

10. So far no special mention has been made of water-closet sewag·e, because, without trenching Water-closets. 
on your province to decide as to whether such sewage shall be admitted to the. sewers or not, it has 
been assumed that it will be so admitted in common with all other house refuse, for the fact of it 
being received or not received will not alter the size .or character of the sewers that have to be 
constructed, nor will it affect the :question of sewage disposal, though it will greatly affect the 
question of the sanitation of the houses in which people dwell. All this will naturally have to be 
treated in the Report on house drainage, It will be sufficient to say here that the question of water 
supply _need not impede the adoption of closets, a;; they are universally used in England in towns, 
including London and Liverpool, with less than l:.alf the 65 gallons a head of the Hobart daily 
supply ; and, as will be explained, there are ready and efficient means of checking· waste in their 
use. . And their adoption will save a great quantity of the .water now required to flush gutters into 
which _house slops of all sorts are permitted to rr.n-a service, the effici(:mt performance of which 
would requirE;J at the season when water is most scarce at least double the quantity required for 
:flushing· closets. · 

· 11. The flow of sewage through the sewers varies greatly at different times during the day. Inequality 
In English towns the hour of greatest flo~v is usually between !:) and 10 o'clock in the morning, of flow. 
when about one-seventh of the daily quantity passe;;. . It may consequently be anticipated that here 
the dry weather quantity of sewage for the hour of great:est flow will be V, = say, six gallons a 
head of the population. In wet weather the hourly provision of maximum rainfall admissible into 
sewE;Jrs (1/-f), 7½ gallons a head, has to be added, making· 13½ gallons a head as the wet weather 
quantity in the hour of greatest :flow. . The sewers must be made of capacity sufficient to carry this 
quantity in the time, as otherwise they will ge_t g·orged, and· some of. the sewage may become 
stagnant and begin to form deposits in the sewers. It follows that whereas a sewer with a carrying 
capacity of 1 i gallons au hour for each head of the population would suffice to take away a twenty: 
fourth part of the daily dry-weather quantity of sewage, it needs, on account of hourly variation of 
flow, and possible addition of rain-water, a sewer of eight times that capacity to properly drain the 
district. It will be seen that such capacity is largely provided for. 

12. A great deal of the prejudice that still exists in some quarters against the use of under- Sizesofsewers. 
ground drains is clue to the recollection of what used to occur in connexion with the sewerage systems 
of 50 years ago. It was taken for granted that all sewers would become filled with deposit, and 
that they should therefore be made large enough to be cleansed by manual labour. The truth is 
that the very size.of tqe sewers produced the terulency to deposit. They were of a size so ont of 
proportion to the real requirements, that only a comparatively little driblet of water ran sluggishly 
down their :flat bottoms, and deposition was certain to take place. The deposit soon fermented, and 
the useless space in the sewers became filled with rnwer-gas .which escaped in all directions into the 
houses and streets. No available quantity of water could flush the enormous sewers, and the rush 
of water in heavy thunderstorms only drove more sewer-gas into the houses. What occurred at the 
Westminster Palace is a good illustration of the old system. When the Houses of Parliament 
were built the architect provided for their drainagE by a sewer running· under part of them, and 
having a cross-sectional area of about ten square feet. In the busie·st part of the Parliamentary 
Session not more than about one-eightieth part of this cross:..sectional area was occupied by sewage; 
the other 79/S0tbs became chiefly a bolder of the sewer-gas evolved from the fermenting deposits 
in the enormous drain. The condition. of things became unbearable, and they have been remedied 
by the adoption of a system that has replaced the old sewer by one with about one-twentieth of its 
cross-sectional ai:ea, but which can be easily flushed and ventilated. It is therefore not only because 
sewers made of a size. bearing some proportion to ~1at really needed to easily discharge their duty 
are very much cheaper to construct than the grea;:; tunnels of the old system, that they are her~ 
recommended, but also because the smaller sewers act much more efficiently from every point of 
vi(l"', both hydraulic and sanitary. They require ·::Jut little flushing·, and a small quantity of water 
is sufficient to perform that flushing when required. They can be thoroughly vei1tilated, and 
veritilation is of the highest importance, not only for the. prevention of the evolution of sewer-gas 
and its removal if produced, but a.lso to prevent the growth of sewage fungus-a growth _ that 
greatly adds to the necessity and difficulty of efficirnt flushing. · 
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. 13. The Metropolitan. Area is naturally drained by a number of rivulets flowing into the 
estuary of the Derwent, and the mouths of these rivulets point out in an obvious manner the places 
towards which the sewage may be most naturally and most economically directed for treatment or 
discharge. Generally speaking, the sewers have been designed to convey the sewag·e to these 
places and deliver it there at a level that will admit of the adoption·of any method or methods for 
its ultimate disposal that you may judge best after consideration of both the sanitary and financial 
aspects of the question. 'rhe basins ofthese rivulets form natural drainage districts or systems that 
can be either independently or conjointly treated. The most important of these basins is that of 
the Hobart Rivulet, containing 1346 of the before-described 2428 acres of occupied building land, 
with a population at the recent census of 22,317, and with an outlet about Macquarie Point. 
Adjoining this system is that of the two valleys lying on each side of Mulgra.ve Point, with an 
outlet at Battery Point, and containing about 200 acres with a population of 3760 at the census. 
Further to the so'uth is the joint system of the W e1lington and Ashfield Rivulets, occupying about 
300 acres, with a population of 1950. On the north there is the system comprising the valleys 
draining into New Town Bay, with an area of 510 acres and a population of 2950. And there 
are various smaller systems draining into Sandy Bay. 'l'he following is a description of the 
sewerage works proposed for each of these systems. 

THE HonART R1vuLET BASIN, MACQUARIE PornT Ou'l'LET. 

Upper part of 14. The Main Hobart Rivulet Sewer begins as a nine-inch pipe at the cottages in Patrick's 
basin. . Rivulet Valley, above the Cascade Brewery. The gradient of this part of the sewer will be about 

one in forty. At the Brewery it will receive a branch sewer from the south, providing· for the 
drainage of the houses belonging to the Company in the Hobart Rivulet valley. It is estimated 
that in the two valleys named there may be sixty acres of building land, and provision is made for 
the drainage of a population of 900 people; to this point there will be about 600 yards of 9-inch 
drain, and 100 yards of 6-inch. 

From the Brewery the sewer, still 9 inches in diameter, will run along· the south bank of the 
Hobart Rivulet. At the bridge on the road leading to M'Robie's Gully there will be junctions left 
on each side for receiving· the sewerage from that guUy and a portion of the Cascade H.oad not yet 
built upon. Further on it will receive the drainage from the Cascade Asylum and from part of the 
Cascade Road, and yet further on from the back street between the road and the rivulet and from 
part of the road. The sewer then wiH cross the rivulet to the northern bank, and there receive part 
of the drainage of the back street. At Glen-street it will receive the drainage of another part of 
the Cascade road and of D'Arcy, Washington, Upper and Lower Wentwm·th streets, and other 
streets in the \V ellesley and Leslie Road Districts. The nia,in se,ver will in this Section have a fall 
of about 1 in 50, and will have to carry the drainage from about 120 acres of building land, witl1 
an existing population of about 700, and a prospective one calculated at 1800. The branch sewers 
will all have a considerable fall. In this Section there will be about 4500 yards of 9-inch sewers· 

\\';thin City. 
l'rom Glen
strcct. 

11rom ~folle
strcct. 

and 1500 yards of 6-inch. · 

15. Below Glen-street the main sewer, having a diameter of 12 inches, will recross the rivulet 
to the south bank, and at Anglesea-street receive a branch sewer with ramifications bringing in the 
drainage of Anglesea, Denison, John, Anne, and N AW streets, and part of Macquarie-street, 
Holbrook Place, and Adelaide-stre·et. At Elphinstone-street it will receive another branch bringing 
the drainage of that street and part of Holbrook Place and Adelaide-street. At Lord-street there 
··will be another junction for the sewer of that street. Near All Saints Church a sewer with its 
branches will bring in the drainage of parts of Macquarie, Davey, and Adelaide streets, and 
Elboden and Holbrook. Places. At Gore-street a branch drain will bring the drainage from 
houses in JVIilton-street and the south side of Upper Liverpool-street. At Denison Lane it wiU 
rece1ve the drainage of parts of Macquarie, Antill, and Davey streets. Crossing· the rivulet above 
the mill weir, and it will receive a branch sewer bringing the drainage from. other parts of U ppe_r 
Liverpool and Milton streets, and then run under and along the occupation road to Molle-street. 
The additional area drained by this Section will be about 140 acres, with a present population of 
1592, and a prospective one calculated to be 2800, making the total area drained 260 acres, and the 
total poimlation provided for, 4600. The main sewer will have a fall of 1 in 50, and the branch 
sewers wiU all have good gradients. The additional length of sewers will be about 1330 yards of 
_12-inch pipes, 3000 yards of 9-inch, and 1900 yards of 6-inch. 

16. At :M:oUe-street the main sewer will receive branch sewers from the south, bringing the 
drainage from parts of the Barracks and of Davey, Macquarie, and Molle-streets; and from the 
north, bringing the drainage from Molle and l-pper Molle, Upper Bathurst, Upper Gou!burn, 
Princes, Augustus, Wil1iam, Frederick, Amelia, and New streets, and parts of Goulburn-street and 
Forest Hoad; it will have a diameter of 15 inches and a gradient of 1 in 60, and will run along 
Collins-sti·eet to beyond Chapel Road, where it will turn northwards and pass through yards and 
gardens to Barrack-street. The area drained in this Section will be 110 acres, with an existing 
population of 1200 and a prospective one of 2200, and the sewers will consist of 360 yards of 15-
inch pipes, 2100 of 9-inch, and 900 of 6-inch. The total area drained to this point being 330 acres 
-and the total population provided for, 6000. 
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_ 17. At Barrack-street the main sewer, increased to 18 inches in diameter, will receive a 
branch sewer from the south bringing the drainage from the rest of the Barracks and from -parts 
of Davey, Macquarie, and Barrack streets; and another branch from the north bringing in the 
drainage from parts of Barrack, Brisbane, Melville, Bathurst, Goulburn, and Liverpool streets. 
The main sewer will then turn down Liverpool-3treet and at Harrington-street receive branch 
!,ewers from the s{!uth, bringing in the drainage from parts of Harrington, Macquarie, and Collins 
street and from Victoria and Melbourne streets ; and from the north carrying the drainage from 
parts of Harrington, Bathurst, and Goulburn streets. From Harrington-street the main sewer, 
with the same dimensions and fall, will continue down Liverpool-street, receiving branch sewers from 
:\Vatchorn, Murray, and Market streets, till it re1:.ches Elizabeth-street. This further length from 
Barrack-street will drain about 70 acres more, with a present population of 2950, estimated to 
increase to 3500, and with 660 yards of 18-inch sewer, 5900 of 9-inch, and 1650 yards of 6-inch. 
The total area drained to this point being 440 acres, with an existing population of 6442, but with 
provision_ made for 10,300. 

18. At the junction of Liverpool and Elizabeth streets the main sewer will receive the drainage Elizabeth~ 
from what may be called the Elizabeth and Warwick street valleys. The sewerage system of these street basin. 
valleys will begin in Elizabeth-street to the eastward of Little Arthur-street. At Burnett-street it 
will receive branch sewers draining parts of that 3treet, Arthur, Mary, Quarry, Lochner-street, and 
Veterans' Row. At Hig·h-street there will be ::o branch from that street. At Melville-street it 
will receive the drainage of the Warwic~-streEt valley, comprising more or less of that froni 
Lansdowne Crescent, Adelaide, Petty, Allison, Bonnington, Hill, Brown, Union, Warwick, Patrick, 
Brisbane, Harrington, and Upper Murray-streets. Between Melville and Liverpool-streets the 
main sewer will receive branches from Bathurst-s~reet. This system drains 334 acres with an exist-
ing· population of 6680, estimated to increase to g,)60, and the drainage will be effected by means of 
300 yards of 15-ineh pipes, 500 yards of 12-inch, 9900 yards of 9-inch, and 1800 yards of 6-inch. 

19. The main sewer, increased to the capa~ity of a barrel sewer 30 inches in diameter, will Argyll-street. 
continue along Liverpool-street to Argyll-street, receiving branches from behind James's Place, and 
from parts of Argyll, Melville, Bathurst, and Liverpool streets. It will then turn down Argyll-
street to the Hobart _Rivulet, along the northern bank of which it will run, receiving branch sewers 
from Campbell, Sackville, and Cross streets, and will cross the Park Rivulet. The gTadient of the 
greater part of this section will be 1 in 433. The additional area drained will be 42 acres, with a 
present population of 1365, and with provision made for its increase to 1680. The length of the 
sewers will be 760 yards of 30-inch, 1000 yards of 9-inch, and 400 yards' of 6-inch. Up to this 
point the total area drained is 816_ acres, occupied by 14,487 people, with provision made for 21,040. 

_ 20. At this point will be received the drainage of the houses in the Park Rivulet basin, the Pal'k Rivulet 
sewers for collecting which will begin in Letitia-street beyond the Recreation Ground, and between basin. 
Clara and Colville streets re_ceive a branch bringing in the sewage from parts of New Town Road, 
Commercial Road, Lord's Road, and Argyll, Yar:lley, and Thomas streets. Between this point and 
the Quadrant branch sewers will bring in the drainage from Audley, Colville, Ware, Wellington 
and George streets. At the Quadrant the sewage will be received from the Mount Stuart District 
and Providence Valley, and from Queen, King, Little Arthur, Strahan, Lefroy, and parts of 
Elizabeth and Argyll streets, and, by another branch sewer, that from Williamson-street. From the 
Quadrant the sewer will run alongside the Park Rivulet to Bathurst-street, a branch sewer along 
Park-street receiving and bringing on the sewage from the Glebe Town Sewerage System; and the 
sewage from parts of Warwick, Patrick, Brisbane, Bathurst, Argy 11, and Campbe11 streets will be 
brought in by other branch sewers. The works in this basin comprise 500 yards of 15-inch pipes, 
900 yards of 12-inch, 12,500 yards of 9-inch, ·and 2800 yards of 6-inch. It contains an area of 
-160 acres, with a present population of 5750, but provision is made for 9200. 

21. From thP- Park Rivulet crossing and junction the main sewer, with a cross sectional area Outfall. 
equal to a barrel culvert of :36 inches in diameter, will run on the north-eastern side of the Hobart 
Rivulet to opposite the Kerosene Store, receiving two branches with the drainage of part of Park-
street and the Railway Offices, and also so much of that of the Gas Works as you may decide to admit. 
Near the Kerosene Store it will receive from across the rivulet, by means the nature of which will 
depend on the system of sewage disposal you may decide upon adopting, the sewage from the 
southern side of that part of the rivulet basi::1 that lies eastward from Harrington-street and 
Hampden Road. This district has an area of abJut 70 acres, with a present population of 2080, and 
with provision made for 2450. The lower portion of the branch sewers draining it will have a fall 
of only 1 in 600; the other portion will have good falls. Parts of Hampden Road, Davev, 
Macquarie, Collins, Murray, Argyll and Camptell streets are in this district, and the whole of 
Wilmot, Dunn, and Hunter streets, and the eourts and lanes opening into them. From the 
Kerosene Store junction the main sewer will turn northwards toward the outlet at Macquarie Point. 
The sewers in this section will consist of 900 ya::ds of 36-inch, 300 yards of 15-inch, 400 yards of 
12-inch, 3600 yards of 9-inch; and 400 yards of 6-inch. 

22. The eut.ire area of building land occupied in the Hobart Rivulet basin is, as before stated, Area of 
1346 acres, of which about 993 are-within the City of Hobart, 36 in Glebe Town, 82 in New Town, Hobart 

Rivulet BaSin. 
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105 in Mount Stuart, 120'in the Wellesley Road District, and 10 in 'the·Leslie Road District. 'l'he 
tixisting population· 'is ·22,317·, being ·about ·17 to the acre; and provision is made for 32,690, 01· 
about 24 to the acrei' · · , · · · · · · · · 

BATTERY POINT OUTFALL, 

Battery Point. 23. Two systems of sewers have their outfall at Battery Point. One, beg;inning· as a nine-ii1eli 
sewer, will bring the drainage fi:om the houses on the squth.:east side of Holebrook Place, arid, 
running down Garden Crescent and Fitzroy Place, will receive the dra:inag~ of those places and of part 
of Davey-street;· and also in its course down Albuera-·street and Montpelier Retreat, that of the 
houses in parts of 1:,t. George's Terrace, Hanipden Road, and James-sti-eet. This part of the sewer 
would drain about 90 acres, with a present population of 1100, and an estimated one of 1800. At 
Salamanca Place it will receive branches_ from that place, and from Gladstone, Morrison, and 
Brook streets, draining about 30 acres more, with a population of 750. Thence it would run as a 
12-inch sewer along the New Wharf, receiving opposite Kelly Steps a branch bringing th~ drainag·e 
from Kelly and South streets. Thence, as a 15-inch sewer, it would continue round the Esplanade, 
receiving branches from Runnymede-street and Ordnance Place. The additional area thus drained 
would _be about 40 acres, with a present population of 1010 and an estimated one ofl400. Opposite 
Secheron Road it would receive the other system of sewers, bringing drainage from an area of 40 
acres, occupied at present by a population of 900 persons, with provision made for 1400. This 
area includes De '\Vitt, Cromwell, Colville, Francis, and Mona streets, Wellington Crescent, and 
:;part of Hampden Road. The sewers along the New ,vharf and Esplanade will have a fall of l in 
t300, but all the rest will have good gradients. 'l'here will be 150 yards of 18-inch sewers, 700 ya1·ds 
of.15-inch, 200 yards of 12-inch, 6600 yards of 9-inch, and ·2500 yards of 6-inch. The total area 
draining to the Battery Point outfall is thus about 200 acres, of which 195 are in the City of Hobart 
and 5 in the Road District of Leslie. The present popnlation is 3760, being at the rate of 19 to the 
acre, and provision is made for 5350, being 27 to the acre. 
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NAPOLEON-STREET ·BASIN, 

24". There is a small basin adjoining that last described, and occupying about 12 acres on each 
side of Napoleon-street. The drainage from this, unless artificially lifted, will have to be discharged 
into Sandy Bay, near the patent slip. There is at present a population of 160, and provision ·is 
made for 240. There will be 450 yards of 9-inch sewers and 350 of 6-inch laid down for its 
sewerage, and the g·radients will be good. 

WELLINGTON RIVULET BASIN. 

25. The ·w ellington Rivulet _Sewer will begin with 12-inch pipes at the bridge over the rivulet 
at Parliament-street, junctions being left to receive sewers, when required, from further up the 
Yalley, and from parts of Parliament and Bridg·e streets. It will run down the north bank of tlie 
rivulet, receiving branch sewers from the south at Regent, High, East Princes, and '\Yells streets, 
and from the north from Francis-street, Montpelier Road, and Quayle, Bath, and Napoleon streets. 
These branches will bring· in the drainage from parts of the streets named; and from King, Queen, 
Turner and Byron streets, and St. George's Terrace. The area drained is abont 170 acres, of 
which about 60 are in the City of Hobart and the rest in Queenborough. The existing populati011 
is about 1000 being about six to the acre, and provision is made for 3400, or 20 to the acre. The 
gradient of the main sewer will be, 1 in 70, and those of the branch sewers still better. There will 
be 1400 yards of 12-inch sewer, 4600 yards of 9-inch, and 1200 yards of 6-inch. 

AsnFIELD RIVULE'.l.' BASIN. 

26. The A!;hfiekl Rivulet sewer will begin as a 9-inch pipe sewer in Edward-street, with 
branches from John and Charles streets. At Parliament-st1·eet it will receive a branch bringing 
in the drainage of parts of that street and Princes-street, and at Regent-street another from that 
street. Following g·enerally the line. of the· rivulet, it will cross and receive branch sewers from 
Grosvenor, Flinders, and Margaret streets, together with ·one draining the side valley that crosses 
Douglas Crescent and Princes-street, East. From Marg·aret-street it will be taken along the 
Esplanade to the ,v ellington Rivulet outfall so as to avoid duplication of the outfalls. In this 
basin there will be 650 yards of l 2-inch pipe, 4000 yards of 9-inch pipe, and 1000 yards of 6-inch pipe 
sewer; and the area drained, all of which is in Queenborough, will be about 130 acres; with an 
existing population of 950, being at the rate of seven to the acre, and provision is made for 2000, 
being J 5 to the acre. 

LOWER SANDY -BAY. 

27. Beyond Lord-street the Lower Sandy Bay District is divided into a number of valleys 
-.:vhich can at any time be very easily drained. There are, probably-in addition to the land no\y 
occupied-about 200 acres more that may eventually be built upon. The population is now about 
400. The first of these valleys is that drained by the Rifle Rarrge Rivulet, and in it no work is at 
present proposed. At the Cemetery Rivulet Valley about 300 yards of 9-inch pipes would supply 
present needs, and at the Derwentwatei· Valley about 500 yards of a simila{-sized sewer. 

) .. 
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· E.ventually- the drainage. from both .t:hese valleys-ought to be,,.gist;ilI;uged fr.0µ1 ~h~1 ei;id of Duukley's 
,Point after receiving such-treatment.as ma:y be deter-m~ne,d.,,..;4J ¥1J,ning-'s Rivµlet .VIJ,Uey .about 
.400 yards of 9.-inch pipes would ·suffice {or the present, with a. disj:!harge-fr,om. the little. rocky. point 
at the mouth of the rivulet .. · At- the. valley of the rivulet _discharging behind the ,Red :Chapel 

' about 600 yards of 9~inch pipes,and 100 yards-of 6-inch pip~s w_quld suffice for _the, p1jesent, and 
· their outfall would, be a_t the rocky point ·behind the Chapel.: , 

NEw TowN. BASIN. 

28. The New Town Main sewer will begin· on the , Main Road at the ·saddle above the New Town. 
Commercial Road, where it will receive' a: short branch· from Wilson~street. A ,little further on 
another branch will bring in tlie drainage from Archer and Lord streets. Continuing along the 
Main Road it will next receive a branch• from Ar~yll; George, and Stoke-streets. · Turning down 
Pedder-street, at the end of Fraser-street it will receive a branch drain from that street, and 
another that will bring in the drainag·e of the houses on the west side of the Main Road, and from 
Seymour-street, part of Clare-street, and:•of the Augusta· 'Road. Leaving the street it will follow 
the bottom.of the valley to Cross-street, where it will r.eceive a branch from a lateral valley 

. bringing in drainage from parts of Pedder, Hope, Clare, New.ton, Bedford, and Alfred-streets, A 
little further on another lateral valley sewer-will bring the drainage-from.other parts -of Pedder and 
Clare-streets, and the Augusta Road. The main sewer, now .12 inches in diameter, still following the 

· valley, will gain Montagu-street, and at the-meeting, of the roads opposite the Ma:1Jpole Inn. will 
receive a branch bringing in the drainage .of Forsl,::)r, Ross, Claude, Arthur, and Murrell-streets, 
and another _branch bringing in that of the Charitable Institution, and, two others. from Pirie-street 
and the Main Road. From the Maypole Cross Roads the main sewer will run down the right or 

. south-eastern bank of the Maypole Rivulet. At Swanston-street it will receive a branch sewer 
· from that street, thence mnning as a 15:inch sewer it will gain the Risdon Road, along which it 
· will run to the shore of New Town Bay, where . it will receive a .branch . drain . bringing in the 
drainage of parts of California, Park, and Swanston-streets. The area drained is about 390 acres, 
all in New. Town, with an existing population of '.2200, -or about 6 to the acre; and provision is 
made for 6000, or 15 to the acre. The collecting sewers will be 750 yards of 15-inch pipes, 900 
yards of 12-inch, 10,350 yards of 9-inch, and 5300 yards of 6-inch. The g-radients will 'be good. 

NEW TowN R1vuLET BASIN. 

· 29. The New Town Rivulet Valley sewer will, for the present, commence a little to the west South 
' of the Main Road, and follc;>_w g;enerally the course c.f the stream on its 'left or northern. bank to Glenoi•chy. 
· Pitt Farm, where it will cross to the other bank, gain the Risdon Road, and have a common 
· 011tfall with the New Town system of sewers. Branch sewers will Serve the houses on both banks, 

and there will be 2000 yards of 9-inch pipes and 700 yards of 6-inch. The area drained will 
be about 120 acres, of which about 40 acres will be in New Town and 80 in South Glenorchy. 
The present population is about 750, being about 6 to the acre, and provision is made for. 1800, or 
about 15 to the acre. 

Tm~ QyEEN's DoMAIN. 

30. The system for collecting the drainage of Government House and other buildings on the The Domain. 
Queen's Domain would so much depend upon the s:,stem adopted for sewage disposal, that its 
consideration may be postponed for the present. 

CoRNELIAN BAY BAsrn. 

31. Between the Domain and the New Town basin there is a small valley nearly unoccupied 
by houses, and which naturally drains into Carnelian Bay. vVhen this valley comes to be built 
upon arrangements will have to be made to lift the sewage so as to be disposed of with that of the 
New Town system. This wiUnot be difficult nor costly. 

Nmv TowN BAY. 

Cornelian 
Bay. 

· 32. There .are beyond the outfall of the New Tm'f'n. Rivulet three small valleys draining into Risdon Road. 
the bay. VvT_hen these are built upon they will be easily drained, and the sewage from them treated 
with that of New Town. 

ABSTRACT AND- St:MMARY, 

33. The accompanying table gives an abstract and smnm~ry of the above described systems, Table. 
showing the lengths of the various sized sewers, the extent of each sub-district, its present population 
and density of occupation, the quantity of sewage to be taken from it during the hour of greatest 

How and during the whole day, distinguishing betweer. dry and wet weather flow, the population 
at its estimated increase in forty years, and the quantity -~f sewage to be taken from such increased 
population differentiated _as in the case of the existing pcpulat.ion, and the hourly and daily carrying 

· capacity of the sewers. With regard to presflnt and prospective requirements and provision made 
for meeting them, the table may be thus read :-The Hobart Rivulet main·sewer at Glen~street (the 
city boundary) will drnin an area of 120 acres, with an existing population of 700, requiring provision 

. for canying off during _the hour of greates_t flow 4200 gallons of sewage in dry weathei; and 9450_ gallons 
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10 
in wet. In forty years it is anticipated that the population will have increased to l800, requiring 
provision during the hour named for carrying off 10,800 gallons in dry weather and 24,300 in wet, 
and provision is made for carrying away 48,000 gallons in the time. By the time the sewer has 
l'eached Molle-street the area drained will have increased to 260 acres, with a present population of 
2292, producing, in the hour named, in dry weather 13,752 gallons of sewage, and 30,942 gallons in 
wet, and it is anticipated that the population will have augmented in forty years to 4600, producing 
in dry weather 27,600 gallons, and in wet 62,100, _and provision is made for carrying off 98,000 
gallons; and so on all through the table. In connection with the apparent excess of provision made 
it is to be explained that it arises from the fact that it is custom~ry to make sewer pipes of certain 
stock dimensions, and that it is not worth while to have them made of special sizes. The effect of 
this is that when a pipe a little: more than six, nine, or any other number of inches in diameter 
would be amply sufficient, it is better to go up to .the next stock size, though that size may perhaps 
give very much more carrying capacity than is required. 

Sunsrn1ARY .WonKs. 
34. The materials recommended to be used in the construction of the sewers arn,-for all 

sewers under 18 inches in diameter and probably also for those of that diameter, salt-glazed stone
ware socket pipes jointed with cement ; and for all of larger diameters, brickwork in cement. The 
sewers should as far as possible be laid in perfectly straig·ht lines, with manholes for inspection at 
every change of direction. In no place will they need to be laid at a great depth, nine feet being 
probably the maximum depth, except in short lengths when crossing road embankments. The 
average depth will be under five feet. 

35. For the purpose of inspecting the sewers and observing their working, especially in places 
where they are likely to be obstructed, manholes should be constructed at every bend and every 
junction of one sewer _with anothel,". As a general rule tl1ere should be a manhole for each 200 
yards of sewer, and the estimates are based upon this rule. If the manholes be used in connection 
with the ventilation of the sewers, special means should be taken to prevent the egress of offensive 
smells by making· the openings air inlets only. 

36. The importance of sewer ventilation has lJeen already mentioned. The system of sewerage 
that has been described has been designed to prevent the sewers ever becoming sewers of deposit. 
As there is almost everywhere ample fall, comparatively small sewers will suffice to carry off the 
sewage, and the sewers will have the double advantag·e of having a rapidly flowing current through 
them, and of having but small capacity as gas-holders. They will toils require but comparatively 
little ventilation, and that ventilation will be easily accomplished. Of sewer gases properly so called, 
that is such gases as sulphuretted hydrogen and other products of the putrefaction of animal and 
vegetable matter, there need be no fear, as such putrefaction takes time, and that time will not be 
afforded. In the longest line of sewer, that from the valley of the Patrick Rivulet behind the 
Cascade .Brewery to Macquarie Point, some 6000 yards in length, the sewage entering at the upper 
end will reach the outfall in little less than an hour, 'and being in rapid motion all the time, no 
formentative or putrefactive process can take place. But, though there be no sewer gas, there will be 
foul smelling air that must not be allowed to escape into dwelling-houses or the public streets. '.1.'he 
most effective plan to deal with it is to dilute it with as much fi·esh air as possibie while still in the 
sewers, and to keep up a good current of air in them by drawing in as much from the atmosphere 
as possible and discharging it at such heights and in such positions as will prevent offence. Pro
vision for effecting this is made in the estimates for such part of the work as will be effected 
independently of house drainage. As regards the ventilation of sewers by special appliances such 
as gas furnaces and other apparatus for causing draughts and destroying· odours by heat, all experience 
shows their futility. Even connecting a sewer with larg·e boiler fires only ventilates the portion of 
it in the immediate neighbourhood of the furnace. The best system is to have rather more outlet 
space than inlet, and to have both furnished with appliances to take advantage of the wind from 
whatever quarter it may be blowing. But care must be taken not to have a too energetic ventilation, 
as it may blow out all water from the traps and syphons. In connection with this mattei· powers 
should be taken in the proposed Act to affix ventilating· appliances in and upon private property. 

37. In connection with the manhole at the head of every sewer, means of flushing can readily 
be provided. It is not recommended that automatic tanks should be fixed in such positions, as their 
cost is great, and periodical flushing by other means is found to be as efficient and much more 
economical, even if water carts have to be used. At various places along the lines of the main 
sewers provision can be made for utilising· the water of various rivulets crossed for flushing purposes, 
and such provision is calculated for. In many other places the sewage itself can be, without 
danger, temporarily impounded for flushing purposes. With these flushing· facilities it will not be 
necessary to pay a large sum for water for the purpose. 

38. In many places, especially along the lower parts of the sewers where they are most liable 
to be overcharged duririg heavy rainfalls, storm overflows should, and can easily be provided in 
connection with the manholes. During such rainfalls the sewage is so largely diluted as to be 
rendered comparatively innocuous, and its admission into streams that are not used for domestic 
water supply is found to be unattended with danger or inconvenience. The large provision made 
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POINT OUTFALL. 

rom above Brewery to Glen-street ........................ F 
F rom Glen-street to Molle-street .............................. 

Totals to Molle-street ........................ 
F rom Molle-street-to Barrack-street. ........................ 

Totals to Barrack-street ..................... 
F rom Barrack-street to Elizabeth-street ..................... 

Totals to Elizaheth-street .................. 
rom the Elizabeth-street Basin .............................. F 

F rom Elizabeth-street to Park-street ........................ 

:F 
F 

Totals to Park-street ··········· ··· ·········· rom the Park Rivulet Basin ································· rom Lower Macquarie-street Basin ························ 
Totals to Outfall, Macquarie Point ...... 

BASINS DRAINING TO BATTERY POINT 
OUTFALL. 
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F 
F 

rom Holbrook Place to Salamanca Place .................. 
rom Morrison-street, &e.,· to New Wharf .................. 
rom New Wharf~ &c., to Sec heron Road .................. 

Totals to Seclte1·on Road ..................... 
F rom De Witt-street, &c., to Secheron Road and 

Outfall ································ ·· ········· ··· ···· ·········· 
Totals to Outfall, Batte1·y Point ......... 
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RIVULE'r OUTFALL. 

ellington Rivulet Basin from Parliament-,treet to 
Outfall ... .. ......................... . .. ... . .... ...... . ............ 
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A shfield Rivulet Basin trom Edward-street to Outfall ... 

Totals to Outfall Wellington Rivulet .... .. 

BASINS DRAINING INTO NEW TOWN BAY 
OUTFALL. 
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aypole Rivulet Basin .......................................... 
ew Town Rivulet Basin ....................................... 

Totals to Outfall, New Town Bay ......... 
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apoleon-street Basin ••........................ , .. ..... .. .. . .... .. 
ellington and Ashfield Rivulet Basins ..................... 
aypole and New Town Rivulet Basins ..................... 

,ower Sandy Bay Valleys ............................. .. ........ 
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1200 
1000 

2200 
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-
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METROPOLITAN DRAINAGE AREA-ABSTRACT OF SEWERAGE SYSTEi\I. 

- Quantity of Sewage in Gallons-Present Popnlntion Lengths of Sewers in yards. 
'0~ Present 
"' Population. Population. provided for. -~ . ... "' 
A~ 
ol <: Rate In Hour of greatest flow. Ina Day. Rate 9 in. 12 in. 15 in. 18in. 30in. 36in. "' Number. to Number. tn 
" ~ Acre. Dry weather. Wetweatbcr. Dry weather. Wet weather. Acrc. 

-----------·- ---- --- --

4500 ... ... ... .. . ... 120 700 6 4200 9450 28,000 154,000 1800 15 
3000 1330 ... ... ... . .. 140 1592 11 9552 21,492 63,680 350,240 2800 20 

----------
7500 1330 ... ... ... .. . 260 2292 9 13,752 30,942 91,680 504,240 4600 17 
2100 ... 360 ... ... .. . llO 1200 11 7200 16,200 48,000 264,000 2200 20 

-----------·- --
9600 1330 360 ... ... ... 370 3492 9 20,952 47,142 137,680 768,240 6800 18 
5900 ... ... 660 ... .. . 70 2950 42 17,700 39,845 ll8,ooo 649,000 3500 50 

-
15,500 1330 360 660 ... ... 440 6442 14 38,652 86,987 255,680 1,417,240 10,300 2-! 

9900 500 300 ... ... ... 334 6680 20 40,080 90,180 267,200 1,469,600 9060 28 
1000 ... ... ... 760 ... 42 1365 32 8190 18,427 54,600 300,300 1680 40 

-------- --·- --
26,400 1830 660 660 760 ... 816 14,487 17 86,922 195,594 577,480 3,187,140 21,040 26 
12,500 900 500 ... ... ... 460 5750 12 34,500 77,625 230,000 1,265,000 9200 20 

3600 400 300 ... ... 900 70 2080 30 12,480 28,000 83,200 457,600 2450 35 
----------- ----

42,500 3130 1460 660 760 900 1346 2,317 17 133,902 301,219 890,680 4,909,740 32,690 24 
----------

3500 ... ... ... ... ... 90 llOO 12 6600 14,850 44,000 242,000 1800 20 
1000 200 ... ... .. . ... 30 750 25 4500 10,125 30,000 165,000 750 25 

900 ... 700 ... ... ... 40 10!0 25 
0

6060 13,635 40,400 222,200 1400 35 
-------- --

5400 200 700 ... ... ... 160 2860 18 17,160 38,610 ll4,400 629,200 3950 25 

1200 ... ... 150 ... ... 40 900 22 5400 12,150 36,000 198,000 1400 35 
------- --- ----

6600 200 700 150 ... ... 200 3760 19 22,560 50,760 150,400 827,200 5350 27 
----- -

450 ... ... ... ... .. . 12 160 13 960 2160 6400 35,200 240 20 
------- - -

4600 1400 ... ... .. . ... 170 1000 6 6000 13,500 40,000 220,000 3400 20 
4000 650 ... ... ... ... 130 950 7 5700 12,825 38,000 209,000 2000 15 

-- -------- -----------
8600 2050 ... ... ... .. . 300 1950 6 11,700 26,325 78,000 429,000 5400 18 

------

10,350 900 750 ... ... .. . 390 2200 6 13,200 29,700 88,000 484,000 6000 1 15 
2000 ... ... ... .. . ... 120 750 6 4500 10,125 30,000 165,000 1800 15 

------------ ------ I_ 

12,350 900 750 ... ... .. . 510 2950 6 17,700 39,825 ll8,000 649,000 7800 \ 15 
-------------- --- --

1800 ... ... ... ... ... 60 420 7 ... ... .. . ... 900 15 
------------

42,500 3130 1460 660 760 900 1346 22,317 17 133,902 301,219 890,680 4,909,740 32,690 24 
6600 200 700 150 ... ... 200 3760 19 22,560 50,760 150,400 827,200 5350 27 

450 ... ... ... ... .. . 12 160 13 960 2160 6400 35,200 240 20 
8600 2050 ... ... ... .. . 300 1950 6 ll,700 26,325 78,000 429,000 5400 18 

12,350 900 750 ... ... ... 510 2950 6 17,700 39,8:.!5 ll8,000 649,000 7800 15 
1800 ... ... ... ... ... 60 420 7 ... ... .. . ... 900 15 

------- I 
72,300 6280 2910 810 760 900 2428 31,557 13 186,822 I 420,289 1,243,480 6,850,140 52,380 22 

I 

Quantity of Sewage in Gallons of Population 
Carrying capa city of 

St .. WCl' at lowe,· ~ml 
provided for. in Gallons . 

Jn Ho11r of greatest flow. In a Day. 
In au Hour. Iu a Day. 

Dry weather. Wet weather. Dry weather . Wet weat er. 
----- ---------

10,800 24,300 72,000 396,000 48,000 1,121,000 
16,800 37,800 112,000 616,000 

27,600 62,100 184,000 1,012,000 98,000 2,352,000 
13,200 29,700 88,000 48-!,000 

----
-!0,800 91,800 272,000 1,496,000 146,000 3,504,000 
21,000 47,250 140,000 770,000 

-

61,800 139,()50 412,000 2,266,000 216,000 5,184,000 
54,360 122,310 362,400 1,993,200 
10,080 22,680 67,200 369,600 

--- ----------
126,240 284,040 841,600 4,628,800 382,000 9,168,000 

54,200 121,950 368,000 2,024,000 
14,700 33,075 98,000 539,000 

------------- -----
195,140 439,065 1,307,600 7,191,800 585,000 14,040,000 

-----

10,800 2-!,300 72,000 396,000 -!8,000 1,127,000 
4500 10,125 30,000 165,000 
840() 18,900 56.000 308,000 

---------
23,700 53,325 158,000 869,000 58,000 1,392,000 

8400 18,900 56,000 308,000 
------ ----- ------

32,100 72,225 214,000 1,177,000 90,000 2,160,000 
-------------- ·----------

lHO 32-!0 9600 26,400 -!0,000 960,000 
----- ------------· 

20,400 4:5,900 136,000 748,000 87,000 2,090,000 
12,000 27,000 80,000 440,000 36,000 86-!,000 

--------- -----
32,400 72,900 216,000 1,188,000 12:3,000 2,954,000 

-------------- ---

36,000 81,000 240,000 1,320,000 ll8,000 2,832,000 
10,800 2-Jc,:JOO 72,000 396,000 -!0,000 960,000 

---- ---------- --------------
46,800 105,300 312,000 1,716,000 158,000 3,792,000 

---- ----·-· ----- -----

Fom Valley.s discharging separately. 
-------- - --- ---

195,140 439,065 1,307,600 1,un,800 585,000 14,040,000· 
32,100 72,225 214,000 1,177,000 90,000 2,160,000 

1440 3240 9600 26,400 40,000 960,000 
32,400 72,900 216,000 1,188,000 123,000 2,954,000 
46,800 105,300 312,000 1,716,000 158,000 3,792,000 
... ... ... .. . ... ... 

---------- -----
307,880 692,730 2,059,200 11,299,200 996,000 23,906,000 
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in regard to the carrying off of rain-water will shcw that the storm overflows will come into use 
only during violent and sudden storms. 

39. In some parts of the area, especially in tl:.e older p.arts of the City, it will probably be found 
necessary to effect some land drainage and relieve the subsoil of wate1· more or less polluted by 
percolation through ground that for generations has been made the receptacle of household slops, 
nightsoil, and filth of all sorts. As the pipes for conveying· sewage must be made impervious so as 
·to prevent the pollution of the ground through w:i.ich they are laid, this land -drainage must be 

. effected by means of ordinary open-jointed pipes laid independently, though usually in the same 
trench, and communicating, where the water thr,y collec_t is foul, with the sewer at a manhole, or, 
where the water is not foul, it may be s1mt into the nearest watercourse. A pmvision is made for 
this purpose. This laud drainage is often found ta have a very marked effect on the public healtb, 
especially in connection with consumption and dirhtheria. 

40. Whatever system of sewage disposal you may adopt it will be necessary to provide at the 
outfalls the means of discharging the sewage colleded there, either continuously or occasionally in 
case of accidents to machinerJ and in othPr emergencies. The discharge should be made at low-
water level, between the line of which and of high water the sewers should be constructed in iron. 
At the Macquarie Point and Battery Point outfa'.ls these works will be rather expensive, as th_e 
pipe channels wil! have to be cut through greenstone. At all the outfalls, if yon adopt a ;,ystem 
requiring pumping, means should be p::ovided to prevent the influx of water at the exceptionally 
high tides that occur occasionally in the Derwent. 

41. The special works connected with the various crossings of the Hobart and other Rivulets 
will not be heavy. In connection with the collection sewers no other unusual or costly work will 
be necessary. In a few places, such as at the j_mctions of the more important branch sewers, 
manholes with chambers larg·er than those of otl·er places will be required. But, except where 
solid greenstone is met with in the excavation:;, the work may be altogether characterised as 
ordinary and easy. 

Land 
drainage. 

Work at 
outfalls. 

Special works. 
Rivulet 
crossings. 

42. In the preparation of the following estimates I have to acknowledge the assistance I have Estimates of 
received from two Members of your Board-the Worshipful the Mayor ofHo·bart and Mr. Gregory- cost of works. 
and from Mr. James, formerly City Surveyor, and Mr. M. Kennedy. The local knowledge of 
prices possessed by all these gentlemen has been cf very great m,e. In a country like that of the 
Metropolitan Area, where volcanic action has in so many places disturbed, and replaced with 
intruded greenstone, the sedimentary rocks and deposits that once occupied the surface, it would be 
difficult to arrive with any reasonable number of t::-ial holes at a real knowledge of. the nature of 
the material that will be met with in the drain trenches ; and without any trial holes at all the 
knowledge cannot be exact. But from such superficial examination as has been pos"ible, it results 
that probably 73 per cent. of the material to be excavated will be earthy matter or made ground, 
12 per cent. sandstone or argillaceous rock, and 15 per cent. greenstone more or less solid, one-third 
being probably solid "ironstone." In considering these proportions it must be borue in mind that· 
the sewer trenches are all comparatively shallow, and some of them pDsitively so, and that con-
sequently rock, when met with, may only be a little at the b0ttom of the excavation. Wit.h regard 
to pipe sPwers the estimates are based on special prices quoted to me by Mr. Campbell and 
Messrs. M'Bugh and Jackson, of Launceston, for their pipes delivered in Hobart. It should be 
explained that t.he price mentioned for the numbered items is the aggTegate price of a number 
of works that will graatly vary in cost-for instanee, the cost of the additional work connected with 
cro,sings of the various rivulets will vary from over fifty pounds in some cases to under fifty 
shi~lings in others. · 

.ESTilv.:ATE. 

43. The following is an estimate of the quan:ity and cost of the works connected with the Estimates. 
collection of the sewage of the Area :-

£ S, d. 
900 yards f:"lewers 36 inches in diameter, 3.t 55s . .................... . 
760 ,, 30 ,, ,, 2n.~ .................... .. 

2475 u () 

950 0 0' 
810 ,, 18 ,, ,, l 8s. 6d. . ............ .. 749 5 0 

2910 ,, J 5 ,, ,, 13.~. 6d . .............. . 11164 5 () 

6:280 ,, 12 ,, ,, I ls .................... .. 3454 0 0 
72,300 ,, 9 ,, ,, 8s. . .................. .. 28,920 () 0 
2'2,600. ,, 6 ,, ,; 5s. 6d . ................ .. 62]5 0 0 
10,000 House junctions (additionr;l price) at 4s . ....................... .. 

9 Additional work at OutfaCs ............................. : ....... .. 
2000 0 0 
]216 () 0 

533 Man holPs .............................................................. . 2028 0 0 
Provitiion fr))" special ventilating work ......................... .. 
Provision for Land drainage ...................................... . 

240 Flushing Sluices in.Manholes ................................... . 
24 Storm Overflows in Manholes .................................. .. 

1000 0 0 
350 0 0 
401 5 0 

. 240 O' 0 
51 Additional Work at Rivulet Crossings ......................... .. 720 0 0 

Add 15°/o for contingencies, compensation, &c ................. . 7902 5 0 

£60,585 · 0 0 
=-
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44. This e!:-tfrnate is as near an.approximation as can be made until detailed plans ·are prepared.' 

It can be 1elied upon as showing· you the cost of collecting works for such parts of the district as 
require immediate atte11tion, and as enabling you to compare the work to be done with the means 
o-f ~oing it. · · 

SEW AGE DISPOSAL. 
45. In connection with the subject of sewage disposal there are one or two g·en~ral preliminary 

considerations that have to be stated and discussed. In the first place it is to be borne in mind that 
thou~h it is necessary to provide means for carrying off the sewage from the houses in the varying 
quantities hour by hour in which it is produced, and with the sewage a quantity of rainwater 'that 
sometimes greatly exceeds it in volume, it is by no means as neeessary to provide for the storage, 
pumping, and treatment of largely diluted sewage, as it is for that of undiluted or dry-weather 
sewage. · This is a consideration of great importance, for if the sewage is to be treated in any 
manner before discharge it follo,vs as a necessary condition that at least some considerable pa1·t of it 
must be both stored and pumped, when, as in the Metropolitan Area, the collecting sewers deliver it 
at about the sea level. The storage is necessary, if for nothing else, for the necessity that practically 
and economically exist1:-1 of equalising· as far as possible the pumping work of each part of the 
day. If this be not done power must be provided to lift, within the hour, the qnan:tity brought in 
the sewers in the hour of greatest flow; that is, about four times more power must be provided than 
would be necessary if the pumping wei·e eqmiJised; and that some pumping is necessary if the sewage·is 
;:;o be treated is self-evident. The answer to the questio11 as to what degree dilution of the sewage is 
necessary before allowing its discharge, depends partly on the character of the sewage itself, and 
partly on that of the place where it is discharged. In the Metropolitan Area at present the sewage 
may be taken to be ordinary house sewage, but slightly affected by that from manufacturing 
processes; and if some process of purification be adopted, the place where some ofit might have to 
be occasio11ally di?charged without such treatment would be the tidal estuary of the Derwent. 
Under these circumstances, if pumping power and storage space be provided on ealeulations based 
upon double the ordinary dry-weather flow, .the sewage that would occasionally pass would be diluted 
with at least its own volume of rainwater. 

. If this basis with respect to provision for pumping and storage be taken in connection with 
the existing population of the area, it is probable that the machinery and tanks to be constrncted at 
the outset will suffice for the requirements of the next fifteen or twenty years. And, as has been 
already mentioned, machinery and tanks can be added to at that or any other time without 
interfering· with the daily working· of the system. 

46. The practicable methods of sewage disposal may be described under th1·ee heads
I. Utilizatiou on land and purification of the sewage by irrigation over or filtration through the 
soil: ll. Purification by chemical treatment, with or without filtration, and w'ith or without further 
treatment of the residues in preparation of manurP.: III. Discha1·ging the sewage without treatment 
into the tideway, either continuously or only at cercain states of the tides. 

It will b,~ qnite practicable to combine two or more of these methods in the general or partial 
treatment of the sewage, or to adopt one method at one out.fall and another method at another< 

The various methods will be considered in the order in which they have been mentioned. 

SI<,WAGE TREATM:EN'l' ON LAND: IRRIGATION. 

47. There are two methods of irrigat.ion with sewag·e: first, broad irrigation, in which t.he 
sewage is kept on the surface, and its purification is effected by keeping· it in contact for a time with 
the chemical and vital influences of the ~urface of the ·soil and of the root fibrils of the grasses, 
which are usually the only plants grown under broad irrigation; and secondly, filtration-irrigation, 
in which the sewage is purified not only by surface influences, but also hy filtration through tL 

greater or less thickness of porous soil. Both systems require about an equal area of land to deal 
with a given quantity of sewage. At Croydon, where broad irrigation is practised, the quantity 
of sewage applied is from twelve to fourteen thousand tons to the acre every year; hut in this case 
profitable farming is the secondary consideration, and dealfog with all the sewa:g-e the first, so it is 
applied whatevel' the condition of the crops may be, and without regard to their being spoiled or 
not. At Genne.-illiers, near Paris, where filtl'ation-irrigation is practised, ~ 6,000 tons are yearly 
applied to ·each acre. At Adelaide, where the Gennevilliers plan is adopted, only 5000 tons an 
acre are applied in a year; and there are special filter-beds. constructed, 15 a:cres in extent, for 
purifying the sewage when it cannot profitably be applied to the lanrl. As already mentioned, it is 
cJesirable, if irrigation be adopted, that all t.he land required within the time for which provision is 
made by forecast should be at once secured. The quantity of land requit-ed to receive all the 
sewage at the rate of ] 6,000 tons to the acre, and on the·· basis. aboye named (~ 44), wonld be 
410 acres. This quantity should, to avoid the expense of having· several establishments, be outained 
in one holding. 

48. It follows from what has been said that, for a broad~irrigation farm, the land should be 
of a stiff rntentive nature. There would probably be great difficulty in obtaining a sufficient 
quantity of such land in a suitable locality, and within practicable distarice. And as, furthermore, 
broad-irrigation has the great drawback of producing almost exclusiv.ely Italian rye-grass to be cut 
and consumed .green-a. crop the continual sale of which would be attended with difficulty-no 
specific estimate of the cost of adopting it as the method of disposing of the sewage of the 
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· Metropolitan Area has been made. But, gener::d]y speaking, its adoption would cost about the 
. same as that of the system of filtration-irrigation about to be considered. The suface work would 
cost more, but it is probable that its ulditional cost would be balanced by saving on the subsoil 
drainage work ; and, of course, the cost of convefng the sewage to the farm. would be the same 
for each system for equal distances and heights of delivery. 

49. Land that, as far as can be judged by superficial examination, would be suitable for a 
sewage-irrigation rind filtration form, can be fo·.md in the neighbonrhood of South Glenorchy.· 
As it would all have to be thoroughly cleared arable land, its cost vyou]d probably be £25 an acre. 
It is very likely that it could be had on ]ease, but as the cost of its thorough. drainage, surface 
preparation, and carrier-drain making would come to about sixty per cent. of the cost of the land, 
it would not be worth while to spend so much on leasehold property. The sewage would have to 
be delivered on the highest point of the farm, so -:;hat it could be sent to any part along the carrier-
drains by gravitation. As it would be all screened beforA being· pumped, there would be no 

. necessity for screening it on the farm. . But thre would ha\'e to be one or more dividing·-tatlks 
and sluices to command the system of irrigation, or to divert the sewage from the .land on to the 
filter-beds. These filter-beds are a necessary provision to meet the case of having to purify the 
sewage at a time when, on account of the condition of the crops or otherwise, no portion of the land 
requires irrigation. At Adelaide 15 acres of such filters are used. Here it is proposed to make only 
5 acres of a similar construction. The farm wonld have to be through-drained. The depth and 
distance apart of the drains would naturally deprnd on the depth, porosity, and configuration of the 
ground. The !-arne conditions will regulate the length and size pf the carriers required, and the best 
.material to employ in their constrnction. • 'l'he main carriers will be permanent. and provision will have 
to be made of movable troughs as subsidiary c,tniers. The whole surface nf the farm, where nut 
naturally lying with suitable falls for irrigation pnrposes, will have to be carefully formed. Proper 
formation at the outset is absolutely necessary, otherwise not only will the whole surface not be 
benefited, but parts of it may become sewage-sodden, and consequently unfruitful, and a cause of 
nuisance. The total cost of the drainage, carriers, and surface formation is estimated at £15 an 
acre. The filters would cost about £:120 an acre. The profitable working of a sewage farm would 
require some special farm buildings, and a pre-vision of £1000 is made in the estimate for tl1is 
purpose. 

50. No part of the sewage of the area coul:l flow by gravitation to the land at Glenorchy: all 
will comequently have to be pumped. It will 1.:e seen by the table g·iven (~ 3'2) that of the one and 
a quarter million gallons of sewage forming· the daily dry-weather quantity from the present 
population of the area, about 900,000 are culle:::tecl at Macquarie Point, 150,000 at Battery Point, 
80,000 at ,vellingtou Rivulet, and 120,000 at ~ew Town Bay. 'l'o avoid_ the expense attendant 
upon having a number of separate pumping-stations, each of which would.require separate machinery, 
bui]dingi;:, tanks, and staff of enginemen, fireme-:i, &c., the following schern,e i,, based on an arrange-
ment for concentrating as much of the pumping· machinery as it is practicable to do with advantage 
at tbe Hobart Rivulet or Macquarie Point Outfall Station. Provision is, therefore, made by means 
of Shone's ejectors, worked by air cc,mpression, established there to bring· to that station all the 
sewage from outfalls lying further off from the sewage farm-that is; from the Battery Point, 
Welling-ton and Ashfield Rivulets, and N apo~eon-street Outfall Stations. . For the present the 
Lower i::iandy Bay outfalls are not dealt with, but compresseJ air for working their ejectors could 

. be supplied from the main station also. The.New Town Station, being· nearly on the 'line of 
se-wage ma.in to the proposed farm, woul<l be worked by pumping machinery indep,rndently. The 
following estimates are based on the snggestioi:. made in ~ 45 of providing for dealing, as far as 
storage and pumping are concerned, with twice the present dry-weather flow of sewage. 

51. The works at or connected with the Hobart Hivnlet or Macquarie Point _Station may b2 
divided into two parts, those necessary for collecting the sewage from the stations south of it, and 
mentioned in the preceding paragraph, and those required for sending the sewage to the farm. In 
reference to the collecting works, to avoid the necessity of ha Ying storage tanks for equalising the 
hourly flow at the southern stations-each of whieh tanks would require a· small staff of men to 
manage them-sufficient ejector power is provided for dealing with the quantity of sewag·e brought 
in during the hour of greatest flow. This provision includes two 400-gallon ejectors, two 200 
gallons, and one· 50 gallons; that is, ~jecto,~;; capable of raising and dischargiug the quantities 
named in a minute. These ejectors and their :fittings would cost about _£1700, and the construction 
of b1·ickwork. chambers for them is estimated tu cost £L540. About 2000 yards of 12-ineh and 
1000 yards of 10-inch cast-iron sewage mains woulcl be needed, with 2000 yards of 5-inch and 
1000 yards of 4-inch afr mains, the whole of 'S\' hich would cost £3670. All these ·works would be 
outside the pumping station. Within it would be placed the air-compressing rnachine1·y, the tot:tl 
power required being about 22 horse-power, and provision is macle for this in co11junction with the 
pumpi11g machinery. But as the whole of this powe1· woul<l for manY' years to come be but se~dum 
required, it is proposed to. have two sets of engine:,, geared to work independently or collectively. 
In ordinary times one set would sufficr, in emergencies both would be ayailable. 
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· 52. The quantity of sewage tlnis_.collected at the Macquarie Point Station, together with that Pumping 
flo,wing to it by gravitatio_n, would amount, calculated as above described, to two and a quarter works. 
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million gallons. Tu insure that sufficient storage space was always available to equalise the 
pumping, t.wo sets of tanks or reservoirs would be necessary, each capable of holding six hours' flow, 
or 90,000 cubir. feet: such tanks built of brickwork in cement would cost £8100. A deposit of 
sediment would always take place in these tanks, an<l its removal could be effected more safely and 
cheaply by an ejector than by manual labour. 'l'he sewage would have to be screened before 
being pumped, and the requisite lvorks for effecting the sludge removal and screening would cost 
£640. The lift from the tanks to the farm is about 5.5 feet, and with an I 8-inch delivery maiu the 
head required to overcome the friction in 8000 yards of this main would be nearly _as much more. 
The engines required tu send the sewage to the farm would have to be of about 6(i horse-power; 
but, as in the casP. of the compressing engines, the whole of this power would be seldom ueeded; 
the power would be furnished by duplicate engines. These, of a power sufficient for both services, 
and with all the necessary boilers, pumps, compressors, and other fittings, are estimated to cost 
£3000. 

The 8000 yards of pumping main would cost £16,000. It might be laid parallel to the 
railway, if not within its fences. And £1000 are provided in the estimate for engine and boiler 
houses, chimney shaft, and fencing. 

Site of works. 53. No provision has been made in the estimate for the purchase of land for these works, as it 
is taken foi· g-ranted that a sufficient quantity of the land to be reclaimed near Macquarie Point 
could be obtaiued for the purpose. 

New Town 54. The works at New Town would be similar, but on a much smaller srale. They would 

Total cost of 
disposal by 
irrigation. 

comprise two sewage tanks, each capable of holding 10,000 cubic feet of sewage; two 4 horse
power engines, pumps, and compres,-or; a 50-gallon ejector for the sludge; 400 yards of 9-inch 
sewage main; and the necessary buildings and land: the whole estimated to cost £2715. 

55. The following table gives the estimated total outlay for establishing the necessary 
for disposing of the sewage by irrigation:-

The Farm-
410 acres ofland, at £25 ....................... , ................. . 
Drainage, levelling·, and carriers, at £15 each .............. . 
5 acres of filter-beds, at £420 .................................. .. 
Control tanks, sluices, and movable carriers ................. . 
Provision for farm buildings ...................................... . 
Contingencies, 10 per cent .. , ...................................... . 

Total outlay· un Farm ....................... -. 
The Hobart Pumping Station:__ 

Tanks or reservoirs . , ................................ , ... , ......... .. 
Sludge ejector aud chamber ...................................... . 
Two sets engines, boilers, pumps, compressors, &c ......... . 
8000 yards (1600 tons) 18-inch cast-iron pipes (partly used 

for New Town outfalls) ...................................... . 
Engine and boiler-house, chimney, &c ......................... . 
.Fencing, roads, &c ................................................ . 
Contingencies, 10 per cent ....................................... . 

Total outlay at Pumping Station ........... . 
At Southern Outfalls-

Five ejectors and fittings ......................................... . 
Chambers for ditto .................................................. . 
367 tons of iron mains ............................................ . 
Contingencies, 10 per cent ....................................... .. 

· Total outlay at Battery Point, &c ......... . 
At New Town Pumping Station-

Tanks ...................... .' .......................................... . 
Ejector and eha1nber ............................................... . 
Eugines, pump>l, &c .... , .... .-., ......................... , ... , ...... . 
Building·s, land, and fencing ..................................... .. 
27 ¼ tons iron 1nains , , , ......................... , .................. .. 
Contingencies, 10 per cent ........................................ . 

· Total at New Town Station ................. . 

Total special outlay for Irrigation ........ . 
Add cost of Collecting Vi7 orks ............. .. 

Tota~ c~st of collection and disposal by 
Irngat1on .................... , ............... . 

£ s. d. 
10,250 O 0 

6150 0 0 
2100 0 0 
500 0 0 

1000 0 0 
2000 U 0 

8100 0 0 
640 0 0 

3000 0 0 

16,000 0 0 
1000 0 0 
2i0 0 0 

2901 0 0 

1700 0 0 
1540 0 0 
3670 0 0 

691 0 0 

910 0 0 
390 0 0 
700 0 0 
440 0 0 
275 () 0 
272 0 0 

£ 

22,000 

31,911 

7601 

298-7 

64,499 
60,585 

£125,084 

works 

s. d. 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 () 
------
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56. The following is an estimate of the yearly cost of working this irrigation system :

Interest and sinking fund on capital o~tlay, at 5 per cen.t ................. .. 
Repairs to works, I per cent. . ................................................. . 
Water for se,ver-flushing· ................................................ : ....... . 
Sewer ~rnn and superintendence ............................................... . 
Pumping stations, labour, coal, water, oil, &e. .............................. . 
Administrative expenses and contingencies ................................... . 

£ 
6254 
1250 
500 
700 

2320 
1000 

TOTAL ......... : ............................. £12,024 

By the time the sinking fund will have paid off the capital the above yearly working account will 
probably stand at ahout £6500, as the interest will cea3e ott ~he one hand, but the cost of repairs 
will increase on the other. , 

Yearly charge 
for collection 
and disposal 
by irrigation 
of the sewage. 

It will be noted that nothing has been said on onE side about the costs· to be incurred, and on Profits of 
the other the profits to be realized by the farming operation,;. It is very difficult to know what to farm. 
say. But experience of all sewage farms points to the conclusion that they should be considered only 
as a rneans to puri(y sewage, and not. as a source of profit. At Adelaide, though none of the 
sewage has to he pumped, a considerable yearly loss occurs. 

Sm~-AGE TREATMENT ny CHEMICAL PnocESSEs.:..._PRECIPITATION. 

57. There are innumerable methods of clarifying· ar.d partially purifying sewag·e by precipitation. 
But, if methods in which the use of more or less costly chemicals and mixing machinery and other 
appliances are necessary be excluded from consideration, practically only two processes that have 
been tried on a large seale would remain to Le discu,;sed-namely, precipitation by lime or lime and 
iron, and precipitation by fenizone. Of the two, the f:>rmer i:equires much more machinery, and 
much more, thcJLigh cheaper, precipitating material. But the greatest disadvantages connected with 
its use are that it produces a laYger qnantity of sludge of very much poorer manurial quality, and 
neither deodorized nor disinfected, and consequently·difficukand disagreeable to deal with. Another 
disadvantage, that of not effectually purifyiug- the effiue_.'.lt water, is not of much consequence here, 
as the water would certainly be sufficiently purified for discharge into the estuary of the Derwent. 
For these reasum, if any precipitation pruces3 is to be a::lopted, the ferozone one is recommended. 

58. So full an account of ferozone and of the modes in which it is used have been given in my 
Report on last year's International Congress of Hygiene, copies of which you have had, that your 
time need not Le taken up by another descript.ion. It v1ill be sufficient to say that it purifies the 
sewage hy the be,-t of all processes-the oxidation of the organic matter in it as well as its precipita
tion, and that the resulting sludge is not greatly augmented in bulk beyond that of the solids in the 
sewage, is deodorised, and that the addition of the ferozone adds to its rnanurial value. Besides 
this, the whole of the constructions needed fur carrying on the process will be also needed to carry 
on any other precipitation process. Consequently if at any time any better precipitant is di,;covered, 
the wl1ole of the works that may have been constructed fur using ferozone will be available-no 
part will b9 useless ; there will only have to lJe superadded the special mixing machinery and other 
appliances necessary for the new material that may be proposed. 

59. The following scheme is based upon arrangements, similar to those described in connection 
with the irrigation scheme, having for their object the diminution of working expenses by 
concentrating as much as practicable the necessary sta:ff and machinery. It may be found that 
before really starting the work some modifications of the scheme may in this respect be desirable, 
bu~ it is not probable that any serious divergence from the financial results herein set forth will be 
made, for any les~ening of first outlay on works will :::irobably- be counterbalanced by increased 
yearly cost of working·, and vice ve:sa .. 

60. At the Hobart Station would be treated not only the sewage flowing to it by gravitation, 
but also that from the southern stations. The means for bringing in this would be vii:tually the 
same as those described in paragraph 51 ; and the tanks for its treatment would be similar to those 
mentioned in paragraph 5':l. '!'he steam power provicled would be sufficient to work by compressed 
air the Pjectors at the New Town Station. As the precipitating tanks woulcl have to be built partly 
below low-water level, some portion of the purified water would have to be discharged by pumping 
every tide. A considerable quantity of sludge would a:so have to be rnised. All the machinery 
would be in duplicate as in the preceding· scheme. ' · . 

At New 'l'own the sewage of New ·,rown and Glenorchy would be treated in tanks similar to 
those described in paragraph 54, but, as above mentior.:ed, the sewage-lifting would be done by 
compressed air from the Hobart l::ltatiuu. 
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61. The followi11g outlay will have to he made to establish the works necessary to carry out the ;~!~~~:~~ion 
purification of the sewage by this method of precipitatioo :- works. 
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Hobart Station- . f s. rl . £ s. d. 
Tanks or reservoirs ............................................... . 8100 0 0 
Ejectors and_ cha111ber ............................................ . 
Two_ sets engines, boilers, compressors, &c ................... .. 
Engine and boilel'-house, sheds, and floors ................ .. 
Fencing, i·oads, &c. . .............................................. . 

1700 0 0 
1600 0 0 
700 0 (l 

270 0 0 
Continge~cies, &c.; 10 per cent ................................ . 1237 0 0 

------ 13,607 0 0 
7601 0 0 Southern Outfalls (as in Ir~igation Scheme) ............... : .. · 

New Town Station-
Tanics ... .-............................................................. . 910 0 0 
~jectOl'S and cha1nber.: ..... ~ ........ · .............................. . 
Land, fencing, sheds, &c.· ......................................... . 

1090 0 0 
350 0 0 

137½ tons i_ron n1ains ... _ ...................... • ..................... . 1375 0 0 
Contingencies, 10 per cent.· ...................................... . 37:3 0 0 

4098 0 0 

Total special out.lay for precipitation .................... . 
Add estimated cost of works for collecting sewage .. : _ 

25,306 0 0 
60,585 0 .0 

Total cost of precipitation system ...................... -.. • £85,891 0 0 
= 

ti2. The following is an estimate of' the yearly cost of working this precipitation scheme Ill 

connection with the sewage system :- · _ 

Interest_anrl Sinking Fund on Capital outhi.y, £85,891, at 5 per cent. 
Repairs to works at 1 per cent. . ........... · ................................ . 
Sewer-men and superintendence ............................................ . 
vVater for flushing ......... : ................... : ............. : .... : ............. . 
Pumping and_ precipit_ating stations, wagei:;, coal, &c. ; ................... . 
Adminisfration expenses and contingencies ........ .' ... : ... ; ............... . 
Ferozone, 274 tons at £4 .................................................... :. 

£ s. d. 
4295 0 0 

859 0 0 
700 0 0 
500 0 0 

1570 0 0 
1000 0 0 
1096 o. 0 

Total ....... -........................................................ £ f0,020 0 0 
------

Sludge. _ 63. The above total would have to be in_creased or diminished conting·ently upon any loss or 
disposal. profit that might accrue from 'the treatment and sale of the sludg~ produced by the precipitation 

process. At first it is· probable that there would be a mean quantity of about 80 tons of this 
slqdge a day, consisting- of 8 tons of solid matter diluted with 72 tons of water, a part of which 
returns to the ta_nks. There are many ways of more or Jess profitably treat.ing this sludge. One 
of the simplest and really most profitable methods is to treat it in connection with the g·eneral 
scavenging work of the district. To cl~ this it would require about 20 tons a day of dry street
sweepings, dust, ashes, and such like house-refuse to mix with so as ·to form a marketable · and 
transportable manure. Arrangements would have to be made with the Municipal Authorities for 
the requisite snpply of this dry refuse. If these arrangements could include the establishment of 
destructors in connection with the precipitation and pumping works, not only would the disposal of 
the whole of the !·efuse, both liquid and solid, of the l\'Ietropolitan Area be canied on together 
more economically and effectively than if treated apart, but if the destruct.ors were properly 
constrncted and a~·rauged much of the fuel provided in the estimates would be saved. But, as all 
these arrangements would take time for their adjustment, and fnthermore, as the sale of the 
manure, which mig·ht amount to fifteen or twenty thousand tons a year, would also take time for 
its development, it _would be safer to increase the above estimate of the yearly charge, if this 
system be adopted, to £10-,500 to ·cover the cost of removal by lighterap;e of such portion of' the 
sludge not otherwise disposed of. · 

SEWAGE DISPOSAL DY DISCHARGE INTO TIDEWAY WITHOUT PunxFIOATION. 

Discharge into 64. There remains to be considered the advisability or otherwise of' tl_1e discharge of the sewage 
tideway. of the area into the tideway of the .estuary without any antecedent pnrifi'.lation. By-tideway is 

meant such portions of the estuary as are subject to the main cnrrent of' the flux and reflux of the 
tide, and consequently not such places as the mouths of the Wellington and i'\ ew 'l'own Ri vulet.s, 
which are situated at the most inland po1·tions of Sandy Bay and New 'l'own Day, quite out of' the 
main stream. At these places, so for as cmrent is concemed, .there is still water for a consiclernble 
period e\'ery tide, and the conditions are -made most favourable for the deposit of sewage mud. 
Furthermore, at both these places the water is very shallow, and. considerable areas of' sandy flats 
are left exposed at low water of e\•ery tide. These flats are bad enough now; but they would 
soon become p~stif'erous mudbanks if sewag·e we1·e discharged in their neighbourhood. It will 
therefore be necess_ary, if this system of sewage qisposi}l be ti<loptecl, to carry the sewage brought 
down hy gravitation in the sewers, whos~-;1,1atqral outfall has 1,een described as being at th~ 
above-named places, to some point in the lide·way 'for discharge. The nearest points for such· 
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· <lischarg·e would respectively be Battery Point for t:ie "\Vellington Rivulet outfall, and Cemetery 
Point for the New Town outfall. li1 the f:,llowing scherue these two points have been accordingly 
taken as the discharging-places of the sewers of the &ewemge Districts above mentioned. 

, 65. Another question to be answered in connectic,n with this mode of sewag·e disposal is as to 
.whether its discharge shoulcl take place continuously or only at cel"tain states of the tide. The 
proper an~wel" depends in great part upon two conti11ge11cies: fil"st, the relative level· at which the 
sewage can be discharged; and secondly, the nature of the tidal action at the place of discharge. 
I am indebted to the Marine Boal'cl of Hobart for permission to copy the diag·rams of the 
automatic _ticll') register of the year 1891 ; and I have teen thus enabled to fix the mean sea level, 
-.and learn much of tidal range, action, and phenomen1t at Hoba['t. The tides are irregular, and 
have a mean range of about four feet, though the gTeatest range-that is, the difference between 
the levels of the highest high-water and the lowest Io,v-water of the year-was 6 · 67 feet. As far 
as can be judged from the levels already taken, the whole of the sewage of the area can be delivered 
at the v2rious outfalls at a level of two feet above mean sea lev·el, that is, virtually, at mean 

. hig·h-water level. If this be so, the occasional occrrrence of exceptionally high tides may be 
practically disregarded. During l 891 the tide ,vonld :rnve been over the i'nvert of the sewers laid 
at the ab,ove-mentiorn~d level for only 137 hours dui·i11g· the whole year, and during four hours only 
won Id the sewage have. been backed up to a head of fifteen inches. The practical importance of 
this relati rn level of sewer invf'rt and tidal action is tlmt the sewers will never become tide-locked ; 
and, ft1rther, that from an engineering point of view thre will be no necessity for storage tanks to 

··hold the sewage until the state of the ti:le permitt~d its discharge, or for pumping any part 
of the sewage, with the exception of that arriving at th8 points named in the preceding paragraph .. 

· . 66. As for the nature of the ticlal act.ioh in the estuary of the Derwent off Hobart, it is 
necessarily as irreg·ular as the tides themselves are iu their intervals of occurrence. At the higher 

, high tides there is an upward current of three-quarter~ of a knot an hour at half-floo·d, and at the 
lower low tide~ a downward ctfrrent of l½ knots an hour, as marked on the Admiralty charts. At 
most times the upward current is not perceptible in thE wider reaches and b'ays, and a comparatively 
smaH freshet from above neutralises it in rnid-st1"8arn. .During January observ.ations were recorded 
dnring 711 hours,_in which the tide was risi:1g: ~~DO hoers and falling 361 hou1·s. As the estuary 
drains some three niillion acres of land there is a natun.l downward flow that must counterbalance 
during a corn,idera'ole time each tide the tendency of the rising tide to create an upward flow, and 
that must augment proportionately the tendency of the falling_ tide to create a downward flow. 
This natural flow of the land-water not only accounts for the different rate of the current' at half
flood an<l half-ebb tide, but makes it certain that the cbwn-flow lasts longer than the up-flow: So 
if the mean rates for the whole tide be one-sixth of tlrn maximum rates above given, it is probable 
that this nwan rate would be applicable to at least 16 tours of downward flow against 8 hours of 
upward flow. Tliis would give an upward flow of a mi.le a day, and a downward one of four miles, 
being an effective clownwan.l flow of three uiles-a rate sufficient for the carrying off of the 15 

· million tons of land-water that daily comes clown the river. · 
About two years ago, under tlie auspices of the Central Board of Health, and in prevision of 

what wonld be required in connection with the question of sewage disposal, I made a series of 
observations w.ith floats to determine what course the sh·eam took at all states of the tide and in all 
conditions of wind and weather. 'fo render the floats visible it was necessary to make them to 
some extent exposed -to the action of the wind. They were released off Macquarie Point, and 
almost invariably kept a comse parallel to the general course of the stream. In high easterly 
.winds they were drawn slightly inwards into Sullivan's Cove and Sanely Bay, but never once were 
they driven near the shore below the starting point. 

. . All these facts show conclusively that there would be no danger that the sewag·e discharged at 
Macquarie Point would continue floating-up and down the river for days before it was finally g·ot 
rid of. 

Q11estion as 
to tidal or 
continual 
discharge. 

Hobart tides. 

Tidal action. 

67, Bi1t it may be supposed that some inconvenience 1i1ight arise from the rnudbanks that Sedementation 
often are formed at sewer outlets. These m;1dbanks are not likely to be formed in a tideway like of'thesewage 
tl t ff l\,, · p · B 'f 1 d · l · l · f in thll estuary. 1a o 1acquane ornt. ut 1 tie sewage ~vere ra.wn rnto tie comparative y qmet waters o 
Sullivnn Cuve sedimentation would probably take place. From what has been ·observed there is 
not much clanger that any great quantity of the sewage would be so drawn in. But if it be supposed 

' that a quarter of all discharged at the Point were drawn into and immediately in face of the harbour, 
and that it therein deposited all the solid matters it held in suspension, it would take more than a 
hundred years to form a layer of mud over the bottom of one inch in thickness. But, as far. as the 
observations made allow of a judgment to be formed, it is absolutely certain that not one-tenth part 
of_the sewage would be so drawn in, and as this part cou1d only be drawn in with the outgoing· tide it 
is not probable that it woul<l deposit much of its solid constituents. The danger of muclbanks being 
·formed is therefore a very slight one. 

68. The .works required for securing the discharg·e of the sewage· ·of the New Town· Rivulet Wor!G 
,and Wellington -Rivulet systems into the tideway at the points before mentioned would cousist of required. 
hvo sets of ] 0 horse-power engines, boilers, air compresrnrs, and receiver, which would be placed 
fo a central position, say, at the Hobart Rivulet outfall; 4-inch air mains running thence to New 
,Town and Queenborough, and 10 and 12-inch sewage niains from e;jectors at the outfall stations to 
.the proposed points of clischarg·e. At aH the points of ciisc\mrge· there would have to be screens to 
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prevent the pa,;sing out of the larger suliJ matters in suspension in the sewage-that is, the portions 
of the sewage that would be likel.v to float and be carried about as much by the wind as the 
current-:-as such floating objects might be blown up un to san<ly beaches and create some nuisance. 

69. The followi11g is an estimate of the cost of these works :-
Hobart Station- £ . ~. d. £ s. d . 

Engines, boilers, compressors, &c ...... ~ .............. .. 
Buildings ..... : .................................. , ........... . 
lloads, fencing, &c ......................................... . 
Contingencies, 10 per cent ............................... . 

1150 () 0 
500 () O· 
200 0 0 
)85 0 0 

2035 0 0 ,v ellington Rivulet Station (and NayJoleon-street)-
- Ejectors an<l chambers ................................... . l-t90 0 0 

l 55 tons cast iron pipes ................................. . 
Contingencies, 10 per cent.. ............................ .. 

15.50 0 0 
30-! 0 0 

3344 0 0 
New 'I'own Station-

Ejectors and chambers ................................... . 1:340 0 0 
280 tons cast iron pipes ......... ; ......................... . 
Contingencies, I O per cent ............................... . 

2800 0 0 
414 0 0 

4554 0 0 

9933 0 0 
60,585 0 0 

Total special outlay ........................... . 
Add estiniated cost of collection ............ . 

Total ~ost of collection and discharge 
:without treatment .......................... . £70,518 0 .o 

70. The following is the estimate of the yearly cost of working this system :-
£ s. d. 

Interest and sinking fund on capital out.lay...................... · 3526 0 0 
hepairs, at I per cent ................................... :····......... 706 · () 0 
SPwer-n1e11, &c.......................................................... 700 0 0 
,Vater for flushing_ .. :................................................... 500 0 0 
l'umpiug· expenses...................................................... f1E,O O 0 
A <lm i uistmtiun and contingencies .... ;............................... 1000 0 0 

Total:.............................................. £7382 0 0 
- --· -----

This total would he rednce<l to below £7000 if the arrangement was made for providing the 
necessary heating· power by means of destrnctors, as suggested in parag-rapl.1 67'. After the .repay
ment of the capital outlay the yearly charge would be about .£4000. 

Co~1PAn1soN OF THE THREE SYSTEMS OF SEWAGE D1sPOSAL. 

71. The three !<ystems of sewage disposal, of which the above details have been given, may be 
compared from two points of view-the sanitary, and the financial or economical. From a sanitary 
point of view probably the dispo~al of the sewage by c-hemical purification is theoretically the best. 
If properly carried out, it is nut only safe but the process is unaccompanied by any nuisance. This 
cannot be said of any inigation farm I ever inspected. Sewage farming is said to be not unhealthy, 
but it is certainly accompanied by unpleasant odours. Practically speaking no danger to the public 
health need be apprehended in connection with the carrying out of any ~ne of the three systems. 

' 72. To properly consider these 11ystems from an economical point of view it is necessary to 
have regard to the ways and mP.a_ns of carrying them out. In that connection one o·r two points 
must not be lost sight of in tlu~ calculations to be made .. In the fo-st place, the whole of the 
burden will not have to be bur11e until. the works arA completed. In the following calculations it 
has been assumed that this completion will take placP. in 1897. The rate fur paying the yearly 
charge for the whole ufthe works will therefore not have to be calculated on the rateable value 
of' to-day, but of the time of completion. During the past five yea1·s the rarpable value has increased 
within the City of Hobart at the rate of l~a per cent., and in the S11burbs at various rates, 
ranging from 8 per cent. in Glebe Town to over 24 per cent. in New Town. It has been assumed 
t]rnt these rates of increase will be maintained during the next five years. In the next place, the 
portion1-1 of the area outside the district actually drained will not be called on to contribute to the 
vayment of the cost of' constructing- and maintaining the ,vorks, but only for special work that may 
be undertaken for their benPfit, together with ·a small contribution towards a<lministrative expenses. 
As the whole of Hobnrt and (Hebe Town, uearly all Queenhorough, an~! the occupied parts of New 
Town, South Glenorchy, and Sandy Bay are included· in the drainng-e system, the excluded 
portions of the area are of very small rate-producing value,-the estimate bc~ing that their yearly 
rateable value is only £5000 out of the £30,000 yearly value o_f the whole of the districts in which 
they occur. 

On the other hand, there is within the area Crown property of great \'alue, which is altogether 
unnoterl in the Valuation Rolls, ·From lists of tlrn property kindly furnished 11u1 by the officials 
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-of the Lands and V\7 orks' Departments I estimate that the capital value of the Crown prope~ty 
within the area is about £645,000. This sum, taken at the rate fixed in the Town Boards Act, 
would represent .a yearly rateable value· of £38,700. All this property will be as beneficially 
affected by your work as private property of similar cliaracter, and. will, it is presumed, contribute 
its share towards the cost of that work, either directly or by commutation. Without 'presuming to 
trench upon the question of how this contribution will be made, it has been assumed for purposes 
of calculation that this rateable value forms part of thcl general rateable value of the district. 

The follo'Ying calculations are accoi·dingly made on the bases that, of the £224,000 of yearly 
rateable value in the area, £219,000 will he rateable, tog·ether with £38,700, the yearly value of 
the Crown property in the area,-making a total yearly rateable value at present of £257,700; 
and that this present yearly value will, by 1897, augment to £289,670. 'l'o avoid complicating 
the calculations, the consideration of the special circumstances of Glebe Town is postponed ; but it 
must be understood that that to,vn, having already completed the greater part of its sewerage 
work, will not have to contribute to the yearly charge on the same conditions as the other districts. 

73. The following Table shows comparatively the cost, the yearly charge, and the necessary Tableofcom-
rate for each of the three systems that have been described :- parative coat 

System for disposal of sewage. Total cost of works. Total yearly charge. Poundage rate necessary 
to meet charge. 

Irrigation.......................... £125,084 £12,024 lOd. 
Precipitation..................... ' 85,891 10,500 8.7d. 
Discharge without treatment 70,518 7382 6.ld. 

For the purpose of further comparison, it may be mentioned that the sum collected in the City 
of Hobart for carrying out the pail system is equivalent to a rate of over 6½d. in Pound; and 
this sum is collected for doing only a very small part of the duty that will be done by the 
sewerage system. · 

and rating. 

74. To the economic aidvantages to be gained by the adoption of the system of discharge svstem 
without treatment for the disposal of your sewage are to be added sume important considerations. recommended. 
In the first place, the whole of the works necessary fer its being carried out are equally necessary 
to the carrying out of either of the other systems, and leaves your choice untrammelled to ultimately 
use them or any other improvement in sewage treatment that science may discover. It so happens 
that even the engine power needed for it forms an integral part of that required for the other 
systems. On the other hand, if the irrigation system turned out to be too burdensome :financially, 
the money spent on preparation of land, conveyance :lf sewage, and other special works would be 
lost on the change of that system for another. Or the disinclination to sacrifice money spent on 
special work for any precipitation system might milita~e against the adoption of far superior methods 
that may be discovered. _ 

_ ,_ In the next place,· the adoption of the system of discharge without treatment will greatly 
expedite matters, as no delay will take place caus:Jd by the necessity to provide large storage 
reservoirs and pumping plant, and, in the case of irrigation, purchase and preparation of the farm. 
With the beginning of the work the beginning of house drainage will take place, and every yard of 
sewer laid will be at once available for use. · 

OUTLYING PORTION OF THE METROPOLITAN AREA. 
75. From time to time the necessity will arise for e:.-:tending the sewerage system beyond the limits Sewerage of 

of the special drainage area to which it has been eonfined in the preceding part of this Report. outlying area. 
Such necessity will jlrise from the progress of building, and the progress of building is accompanied 
by increased valuation, and consequently increased p3,ying power. The special drainage area will 
thus have to be gradually extended after the completion of the urgent work that has been described. 
Generally speaking, if the present rate of increase of rateable value be maintained, the increment 
will suffice to find. ways and means to construct from about I½ to 2 miles of additional length of 
sewers every year. 

In the meantime general measures will have to be taken in the outlying part of the area to 
prevent the fouling· of the streams. · As these measures will have to be taken with isolated houses, 
they will be described in my Report on house drainage. It may be mentioned here that their scope 
and object will be the proper disposal of night-soil, manure, and fermentescible refuse, and the 
prevention of the saturation with slops and sewage of the soil in the neighbourhood of houses. 

CONCLUSION. 
76. ln conclusion, will you allow me to say that tho11gh it is inevitable that anyone who has 

considered this question for so long a time as I have should form a decided opinion as to the best 
method of dealing wit11 sewage, I have tried to place hefore you a fair statement of the whole matter, 
for the decision of it rl-'sts with you. Any further detai:s or explanations you may require I will g-Iadly 
furnish. 

I have the honour to be, 
Gentlemen, 

Your faithful 3ervant, 
Hobart, 6th October, 1892. A. MAULT, Consulting Engineer. 

WILLU,M THOM.AS STfU'1'T, 

GOY.ER~ ll gNT l'Rll\TE.!t, TA~M.A.lf!A. 




