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Colonial Secretary’s Office, Hongkong, 11th April, 1902,

GOVERNMENT NOTIFICATION. —No. 209.

Iy Command,

Colonial Secretary.

PRELIMINARY REPORT ON THE SANITARY CONDITION OF
HONGKONG.

. Pusric Works Orrice,
Hoxckoxe, 10th April, 1902.
Str,—In accordance with instructions, received through the Crown Agents for
the Colonies, from the Secretary of State for the Colonies, I have made a preliminary

The following Preliminary. Report on the Sanitary Condition of Honnl\onn was laid before the
Legislative Council on the 10th instant, and is published. :

J. - H. Stewarr LockHART,

Report—
preliminary.

examination into the sanitary condition of Hongkong, from an engineering point -

of view, and I have the honour to submit the following preliminary report thereon.

2. In the various despatches which have been sent to me for my instruction
and guidance, mention is made of the possible connection between the epidemic of
Plague and its recurrence, and the sanitary works, which have been carrled out
since my. last visit, more especially the sewerage- Works

3. Inasmuch as Professor Siypson, M.v., 7.R.C.P., has been appointed toinvestigate
the question of Plague, it seems to me to be unnecessary for me to enter into this ques-
tion ; for it belongs rather to the province of the Medical man, than to that of the
Engineer. Suffice it, therefore, to say that, up to the present, no evidence has
reached me which leads to the belief that any engineering work, which has been
carried out, has occasioned or even contributed to, the outbreak of plague, or to its
periodical recurrence. Some recommendations, which I made in 1882, have not

‘indeed been carried out, and the result of this inaction will be better described by

Professor Stpsox, than by myself. The reasons for the non-compliance with the
said recommendations, will be discussed later on.

4. In this preliminary report, I propose to copfine myself mainly to statement
of fact, discussing briefly the work that has been carried out since I left Hongkong
in August, 1890. It will, I think, be better to relegate nearly entirely detailed re-
commendations as to the works to be constructed, and measures to be adopted in
future, to a second report, to be written after I have had time to investigate and con-
sider the subject, thoroughly.

5. The branches of the sanitary question which come within my province may

be arranged under the following heads :—

(1.) Water-supply.

(2.) Sewerage, including House-sewers.

(3.) Drainage or removal of rain-water. ‘ v

(4.) Scavenging and cleansing. ‘

(5.) House-construction and abatement of overcrowding.
I propose to treat these questions. seriatim. Perhap however, before so doing, it
will be well, in order to avoid repetition, to give a brief account of my professional
connectlon with this Colony.

. In 1881, T was directed by the Secretary of State for the Colonies to proceed
to Hongkong and report to him, and “not to the Governor of the Colony,” as
to the sanitary condition of Hongkong This report was printed and presented to
both Houses of Parliament, in 1882. An appendix was also printed, but was not
laid before Parliament.

. From 1882 to 1889 I had no further relations with this Colony. The late
Sir ROBERT RAwLINSON, K.C.B., Past President, Inst. C.E., was Consulting Engineer
for the Taitam Water- works the construction of Whlch I had strongly recom-
mended in 1882. In 1889, the Taitam reservoir, the filter-beds and service-re-
servoir were finished ; but no provision had been made for the improvement of the

»
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| dlstrlbutary system of pipes, to-nieet the Iargeiy increased water-supply. Sir ROBERT
- Rawrinson was requested to visit Hongkong, and report on the water-supply, and
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other matters. On account of his advanced years and his other avocations, he.
felt it impossible so to do, and T was appointed.in his stead, to go out and arrange
for the completion of the water-supply system, the necessary pipes for which had
already been indented for from England. During my absence, however, Mr. Price
had submitted a sewerage-scheme, prepared by Mr. F. CooPEr, C.E., c.m.c. I was
also instructed to thoroughly investigate the same and prepare a final scheme for
adoption.

8. On my arrival in 1889, I found that Mr. Prick had retired and had been
succeeded by Mr. S. Browx, as Director of Public Works. Mr. Coorer, though
originally appointed for sanitary works, was acting as Assistant to the Director of
Public Works. My first work was to make arrangements for laying the distributary
pipes, which were shortly to arrive from England, so that the benefits of the new
water-supply might be realised as soon as possible.

9. The Government decided, for reasons that I need not now state, that the
water and sewerage works were to be a separate and independent Department, under
Mr. F."Coorrr, as Resident Engineer. It became, therefore, my duty to organise
this newly-created Department. Stores and workshops were provided and a com-
plete system of accounts was inaugurated. Mr. A. M. QuiLL and afterwards
Mr. Crook were appointed Assistant Engmeers in the new Department.

10. The work of laying the new mains, and of improving the old distributary
system was carried on with vigour. Arrangements were also made for extending
the water-supply to the Peak District, and to other districts above the level of the
conduits. The water-supply of Kowloon was also studied.

11.7 At the same time, I examined the sewerage scheme, which had been pre-
pared by Mr. Coovrr. Whilst approving in general terms Mr. CoorEr’s design,
I made, after consultation with him, certain modiﬁcations: tending to simplification
and economy. The revised Scheme was described in three reports which I sub-
mitted to Government, doubtless after consideration and approval by the Sanitary
Board, of which I was then a member. I believe that the plans of the whole

“sewerage system were not actually completed and submitted, during my stay in
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Hongkong, but all the leading lines of main sewers, such as those in Queen’s Road,

were studied by Mr. Coorrr, and by myself. Mr. Xavier, the only Officer of

the Public Works Department, now in the service, who was with me in 1890, states
that the sewerage of the High Level District was commenced during my visit of

1890. Diameters, levels and gradients were determined, and the positions of the

out-falls were fixed, in accordance with the Praya Reclamation, then commenced.

The complete plans were subsequently submitted to, and approvegd by me, after

my return to England. Practically little or no sewerage-work was carried out,

during my stay in Hongkong. I was appointed Consulting .Engineer to the Water

and Drainage Department.

12. On the death of Mr. S. Browx in 1891, the appointment of Director

of Public Works was offered to Mr. Coorer. I was asked by the Colonial Office

whether this arrangement was consistent with the efficient construction of the water-

and drainage-works, for which I was responsible as Consulting Engineer. Consider-

ing that the works had. made- good progress, and that the services of two expert

assistants were available, I replied that I saw no cause for withholding so important.
promotion, from Mr. Coorkr. [ recommended, however, that the Water and
Drainage Departments should continue to be an Independent Department, Mr. CooPER

being Director of Public Works and Resident Engineer, in order that, should Mr.

CoorEr. be succeeded. by an Engineer, not having the spectal qualifications, which he -
possessed in se eminent. a.degree,, the Department might:be again -rendered’ inde-.
pendent, and. placed. under the:direction of a competent: Specialist..
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~'13: Shertly after Mr. Coorrr’s appointment as Director of Public  Works.
feeling that the work, which I.was called upon to perform, no longer justified the
payment of an annual salary, I resigned the post of Consulting Engineer.

Since that time, I have had no regular communication with this Colony. One
or two matters have indeed been referred to and reported on by me, notably a pro-
ject for increasing the water-supply, the new water-supply for Kowloon, with
requisitions for storeg, appointments and other minor matters. ' 1 may here add
that the question of insanitary dwellings did not come before me, in 1899-1900.
I was fully occupied with other matters.

WATER SUPPLY.

14. The present scarcity of water, which according to all rules of probabilities,
may be expected to be prolonged for some time, renders it obvious that prompt

steps should be taken to augment the present supply, and, what is yet more im-
It would unduly

portant, to take measures to prevent waste and extravagance.
delay the submission of this report, were I to attempt to make herein, any definite
proposal, as to the works to be undertaken, for the definite augmentation of the
water-supply, so as to meet the requirements of an increasing population. Before
any reliable scheme can be submitted, surveys and other investigations must be made,
which will occupy more time than I can now place at the disposal of the Colony.
In this report, therefore, I will limit myself to suggesting works and operations
which can be carried out promptly, and T shall merely indicate the general lines on
which future extensions should be carried out, according to the evidence now before
me.

15. In a report, dated 9th May, 1896, Mr. F. CoOPER, C.E., C.M.G., recom-
mended the immediate execution of certain works. He also described certain other

dated 17th September, 1896, I supported Mr. CooPER’s recommendations.

16. In his report of 9th May, 1896, Mr. CoopER made the following recom-

mendations, as to the works required to meet present requirements :—

(a.) Catch-water channels, in connection with Taitam Reservoir, bringing
in water from adjacent Gathering-grounds, not draining directly to
the reservoir.

(b.) A reservoir to contain 33 million gallons, with a long catch-water:

channel, at Wong-nei-chong Gap. -

(c.) Additional filter-beds at Bowen Road; with a service-reservoir, so
designed as to afford an additional supply, by pumping, to the Hill
District. '

(d.) A service-reservoir at the Peak.

L

17. The whole of these works are now completed. The hydraulic motor and
pumps, at Bowen Road, have been erected, and the rising-pipes have been laid. A
second service-reservoir is under construction, near to the summit of Mount Gough.

A

the upper zone of the City. This reservoir replaces that originally constructed, near

Belilios Terrace, a site now occupied by buildings.

18. The Taitam dam has also been raised, soasto give an additional depth of-

12 6", thus increasing its capacity from 305 millions of gallons to 406 millions. This
Work.was.in hand, when Mr. CoorEr reported, and was finished in 1897.

19. Table I shews the effect of these works. The total supply for the year
from all sources—Pokfoolum, Taitam, from collection from the streams, intercepted
by the conduits, and frem all-other sources—has been increased from 1,109 millions
of gallons in 1892, to 1,287 millions in 1901. The consumption per head per day
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“has varied between 12.2 and 17 gallons per head per day, on the average of the

whole year. Only on three occasions, “namely, in 1892, (when the distributary
system was hardly complete), and in 1897 and 1898, has it been found practicable to
continue thd supply, without resorting to restriction.

s

TABLE L
Shewing Annual-Supply afforded by Water-works compared with
Rainfall arranged by Calendar Years.

R . B BT e H | % "'5 80
o - £‘°=3 5| 58 | CEEE | S8fs
sE |388T, 32, I|323.E|A2%, 5| ETEF |ETEE,
} =% |[fHmEE EEEwElBspde B FEEE| BATE RETIE
Year. | €F |3n¥ES|EE03A|F535S | swse®™ 088 |ELRED
£ E2EEF 582 |f5p5E|2 5878 5878 |5E°8%
M E—ig,gz M 5 EE A o 55@ z gg;g E3 g2
AR SE % & SE &g |SF &
1892 | 90.97 1,109 | 180,000 16.8 366 16.8 —
1893 | 99.95 1,008 | 185,000 16.3 304 176 | 98
1894 | 10425 | 1,042 | 190,000 150 273 163 | 111
1895 | 45.83 864 . | 195,000 122 | - 151 14.6 10.5
1896 | 7279 949 | 180,000 14.4 263 16.7 8.7
1897 | 100.03 1,042 | 187,000 15.3 365 15.3 —
1898 | 57.02 1,133 | 196,000 158 | 365 15.8 —
1899 | 72.71 1,162 *| 201,000 158 313 16.4 10.9
1900 73.71 1,281 | 207,000 170 | 352 170 —
1901 | 55.25 1,287 | 210,000 168 313 176 11.8

The effect of the new works has been to increase the gathering-ground by 54
per cent., the Reservoir accommodation by 36 per cent., and the effective water-
supply by 26 per cent., whilst the population of the Clty and Hill Districts has

increased by about 17 per cent.

The following statement shows the increase of storage and gathering-ground
which has been made since 1892 :— '

Gathering-ground and Storage in 1892 and 1901 compared.

1892. 3901,
Gathering- | Storage in | Gathering- Storage in
. "ground in | millions of | ground in | millions of
acres. gallons. - acres. |  gallops.
Pokfoolum, veveees 416 70 416 70
. . 690
Taitam, coeeveeireeenns 690 305 403 406
Wongneicheong, ..... . — — 1%% 34 °
1,106 375 1,701 510

© NoTE.—The upper leaded figures give the areas contnbut ing dnect the lovser are- those mtercepted by
. catch-water channels:

%
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The supply has not, therefore, increased in proportion to the extension of! the
gathering-ground. The reasan for this is that the waters of certain areas do not
flow direct to the reservoirs, but are collected by-. catch-drains, which do not inter-
cept the full quantity, durmg violent rain-storms. '

A further reason is that the total supply, given in the text, 1ncludes a large
quantity of water picked up, along the course of the conduits, and which therefore
is only affected indirectly, by the storage. The area of these intercepted gathering-

. grounds is not included in the areas, given in the statemeut because the supply
from them, is only partially developed. '

" 20. In addition to the works proposed by Mr. CoorEr, for meeting the immediate Fartber
wants of the City, works which have, as aforesaid, been fully carried out, he pro- ;;‘S:lff oy
posed other deferred works, for meeting the future wants of the Colony. These M. CoorER.
are :—

(a.) The’ construction of three new reservoirs within, and fed from, the

existing Taitam gathering-ground. These are shewn on Drawing No.
7, accompanying Mr. CoopEr’s Report of 1896. Sites Nos. 1 and 2,
are on one of the tributary streams, above the existing reservoir and
have a joint capacity of 110 millions of gallons, whilst that at site
No. 8, is situated immediately below the by-wash of the same, and
has a capacity of 20 millions of gallons. '

(b.) The construction of a reservoir, below Taitam, at site No. 4, having
a capacity of 100 millions of gallons, and a new gathering-ground of
375 acres of which 128 acres is mtercepted by the Taitam catch-
water. As the level of this reservoir is but 180 feet, above O. D,
the water, stored in it, would have to be pumped into Taltam.

(c.) The construction of a small reservoir, in the bed of the Taitam stream,
at a level of 108, having a capacity of 4 millions of gallons. This
is to be merely a store-pond, to collect the dry-weather flow of the -
main Taitam stream, so that it may be pumped with the water of |
Reservoir No. 4, into Taitam.

(d.) The construction of a large storage-reservoir, in the Pokfoolum,
valley, below the existing dam. The waters of this were to be con-
ducted to the lower zone of the City, by a special pipe. The capacity *
of this reservoir was to be 78 millions, and special filter-beds were to
be constructed, in connection therewith.

(e.) Raising the existing Pokfoolum dam, so as to increase its capacity by
23 millions of gallons. :

None of these works are yet completed, and the small reservoir at No. 3 81te :
alone, is in hand. .

21. The following would be the probable effect of the proposed works. The reser- Efect of
voirs, at sites Nos. 1, 2 and 3,* are, practically, within the existing gathering-ground deferred
of Taitam reservoir. Their construction would not add to the total water-suppty, due Rroposed.
to the rain falling on, and flowing off from, the gathering-ground, but merely would trict-
render a greater proportion thereof available for use, by storing water that would
flow to wastee The effect of these works would be practically the same as that
which would be produced by increasing the capacity of the Taitam Reservoir, by
further raising the dam, were it safe so to do.

22. When Mr. Coorgr wrote his Report in 1896, he caleulated, in accordance with as to the
previous experience, that the reservoirs on sites Nos. 1, 2 and 3, as well as the 3?‘;3;‘,’,?;;{
augmented Taitgm dam would fill, even in a very dry season.} Subsequent events, g storage

however, have shewn that such is not the case.

* No. 3 indeed will receive the water from a small additional catchment area, which now escapes the Taitam
Reservoirs., .
" % On closer examination of Mr. COOPER’S report, it dues not appear clear whether he considered that-all
these reservoirs would fill in a very dry season.
>
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¥ The Taitam Reservoir never filled in 1901. Coﬁsequently, the additional reser- -

~voirs would not have_filled, and the water-supply for the water-year 1901-2,
- would not, have been increased, by. their construction, by a single gallon.

¥y

If, however, the new reservoirs had been filled during the water-year 1900-1
and kept full, up to the end of that water-year, then their contents would
be a most valuable addition to the supply at the present season. But would

they . have been filled "1 find from the Log-book that, although the rainfall

for 1900-1901 was 75 inches, the Taitam Reservoir did not overflow, or at least,
if it -did, the quantity which escaped could not have been great.  Unfor-
tunately, there is no means of estimating, with even an approach to accuracy,

‘the amount of water overflowing during any season. The only plan, there-

fore, is to ascertain the probable quantity which may be collected from a
given area, with a given rainfall, from the results obtained during years in
which there was no overflow. Again, the rainfall recorded at the Observatory
has hitherto been assumed as the basis of all calculations, as to water-supply. Now,

~ observations have been made at Taitam and Pokfoolum for a number of years, and

N
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misleading.

1t appears that the rainfall at Taitam is not always equal to that at the Observatory,

but often greater. One has, therefore, to fall back on the assumption, not wholly

scientifically warranted, that the rainfall at Taitam and at the Observatory, though

not equal, are at least proportional. In other words, when a deficiency is recorded

at the Observatory, there will be a proportional deficiency both at Taitam and Pok-

foolum. Again, supposing that the rainfall observations, taken at the Taitam and
Pokfoolum stations, are absolutely exact, it does rot follow that they represent the

rainfall, over the whole of the gathering-ground. The rainfall on the heights may

be more or less than that on the relatively low ground, where the gauges are situa-

ted. Therefore all calculations based on rainfall observations, made at any one sta-

tion, are, to say the least, open to doubt. The only facts that we can rely upon
are that, during recent years, unusual droughts have occurred, and that during these
droughts, a certain supply has been collected from given gathering-grounds.

23. Ihave come, therefore, to the preliminary conclusion that, as regards the Tai-
tam system, the construction of additional reservoirs, within and fed by the existing
Taitam gathering-ground, will not appreciably augment the water-supply, simply -
because there was no overflow in the two successive water-years, 1899-1900 and
1900-1901.  The only way in which additional storage could effect any improve-
went, would be to make it so large as to make it possible to carry forward a reserve-
stock, from some previous year or years of superabundance.

'24. The arrangement of rainfall statistics and water-supply by calendar years, is
misleading. The principal quantity of rain falls in May, June, July, August
vide Table I1). In September, also, welcome rain may be expected, filling up
reservoirs that may be already falling, and replenishing the streams that are inter-

“cefted, along the lines of conduit. September, therefore, may be included as a water-

giving month. . In the five months, May to. September inclusive, water has to be
stored, in order to maintain the supply, through the ensuing seven dry months, during
which but little rain is to be expected. Most of the water, reaching the water-works,
during the dry months, is rain that has been absorbed and stored by the soil, and
which is percolating through it, to the various streams, which form the feeders of the

- reservoirs. Some also may come in the form of violent showers, when a large per-

centage of the rain-water runs off from the surface.
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25. T therefore recommend that, for ‘the Future "wa,ter supply statistics be Arrahgement

arranged by the “water-year” extending from Ist May to 30th April inclusive.

Table III gives. the statistics of the years 1895-96 to wOO-Ol arranged in this

manner. T

TABLE III

Shewuzg Annual Supply afforded by Water-works compared wzﬂz Ramfall
Arranged.by Water-year.

%
] - e o5 e )
Sl 2xs | &5 £|%F | Ba 5 B [Tz,
bl [ =

j |

I Millions. | . .
1895-6 | 53.84| 805.5 | 190,000 | 11.6 139 155 i 96
1896-7 | 67.70| 1,003.3 | 187,000 | 147 | 351 149 .| —
1897-8 | 99.18| 1,087.9 | 190,000 | 15.7 365 157 <  —
1898-9 | 55.58 | 1,121.9 | 198,000 | 155 335 161 | 9.5
18990 | 76.07| 1,203.5 | 204,000 | 16.2 343 164 | 108
1900-1 | 76.25( 1,309.4 | 209,000 | 17.1 352 173 | —

26." The Water Authorlty therefore should, in future, report to Government
annually, on two dates, namely, as soon as practicable after:1st October, and again
at or after 1st May. The first report should state the stock-in hand, on 1st October,

and the maximum stock, in the reservoirs, during the.wet season and at its -

conclusion. The measures of restriction, which should be taken, during the commg
drv season, should also be set forth .

The report, rendered as soon as prac tlcalﬂe after 1st April, should set forth in
full, the operations which- have taken place during the elapsed water-year, namelg;,
the quantity of water collected from variotis sources, during the past water-year, and

" the -total supply given to the City and Hill -Districts with the balance; carried

forward. 1In short, all the information; which is now given in the (calendar)
annual reports of the*Water Authority, should be recorded, but it shéild be arranged
bv the water-year and not by the calendar- year. The annual report of the Water

of statistics
by the

“ water-
years > re-
commended.

Return to be
made in
accordance
with watexr-

) years.

Authority may contain a resumé of the results of the calendar -year, but this return

will only be of use with regard to financial Tiatters. .

27. The regular submlmon of these two 1eports mll call the dttentlon of the

“Water Authorltu and of the Government, to the situation, as regards water-supply.

It will be seen whether the stock in hand will probably suffice to carry on the

Object of
these reports.

supply unrestricted, during the coming dry season, or whether restriction will be .

necessary, and if so, when.and how it should be apphed

* For example, if the reservoirs have not filled, by the end of September and 11:
their level is falhng, at that date, it will be Well to dpplv severe restriction and
continue it until they are- fall, or until sufﬁuent water is in stock; to maintain an
unrestricted supply with qatetv durmg the coming drv se If weleome rain
should fall, during the dry season, then the constant supply ’ma) be" re-established;
forthwith. It will be better to apply restriction, during the W’%lt' season, when, even
in dry-years, the natural moisture is abundant, than to defer'it until the winter
months, when the greatest commercial activity prevails in the City, and when the
demand for water is greatest. In short, at the end of September the Water

Authority should submlt a budget, setting forth the stock of water in hand, with

L 4
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Estimate of
amount of
storage
required to
maintain a
supply equal
to average
of a cycle.

an estimate of the probable receipts from rain and the estimated expenditure
during the coming dry months, and at the end of the water-year he should submit
a bala,nce sheet, shewing the actual transactions of the past water-year. ‘

28. The following statement, arranged in debtor and creditor . form, serves to
give a general idea of the amount of storage which must be provided in order to
maintain a uniform supply equal to that due to the average rainfall of a long cycle.
Or, in other words, to- carry forward, from years of abundance, to supplement
deficiencies during years of drought. It is evident that the maximum supply

‘that can be maintained, at a constant rate, over a given cycle of years, is that due

to the average rainfall, during the said cycle. To do this there must be sufficient
storage in order that there shall be no overflow, even in the wettest year.

Now, the average rainfall at the Observatory, for 17 consecutive years, amounted
to 85 inches, nearly. '

To ascertain the amount of storage the account has been made out for One

“Acre_only, so as to avoid inconveniently large figures, and, for the same reason, the

observed rainfalls have ‘been taken, to the nearest inch only, It has been also
assumed that 60 per cent. of the rainfall is available for collection. -

| Then the average supply that one acre would given is :—

Gallons
22,635 x 85" x 0°6==1,154,385 gallons per annum.
= 3,162 gallons a day.

The problem, therefore, is to see how many days’ stock there must be in hand
at the end of each water-year.

Water-works in Account with Rain for One Acre, 60 °/, being assumed as available.

» ‘ v ) , Gullons. ; Gallons.
1884-85 Dr. to stock in hand, assumed, 250,030 Cr. by Consumption, ... ... ...1,154,385
, toRain82%, .. .. ...1,113,642 » by Balance, ... ... ... ... 209,257
1,363,642 . 1,363,642
1885-86 Dr. to Balance, ... L .. 209,257 Cr. by Consumption, ... ... ...1,154385
’ , to Rain 1007, ... ... ...1,358,100 » by Balance, ... ... ... ... 412,972
1,567,357 1,567,357
1886-87 Dr. to Brought foriivard, Cae 412,972 Cr. by Consumption, ... ... ...1,154,385
, to Rain 76", "... ... ...1,082,156 , by Balanee, ~ .., ... ... ... 290,743
1,445,128 1,445,128
1887-88 .Dr. to Bronght fofward, o 290,743 €r. by Conisumption, S 1,154,385
‘ , to Rain 69°, ... .. . 937,089 , - by Balance, ... ... ... .. 73,44y
1,227,832 - , 1,227,832
1888-89. Dr. to Brought forward, ... 73,447 Cr. by Cousumption, ... ... ...1,154,385
y» to Rain 99%, ... ... ...1,344,519 »» by Balance cereen e aee 263,581
1,417,966 , 1,417,966
1889-90 Dr. to Brought forward, ... 263,581 © Cr. by Cousumption, ~ ... ... ...1,154,385
,, to Rain 103", ... ... ...1,534,653 ,» by Balance, ... .. .. ... 643,849
B 1,798,234 - 1,798,234
1890-91 Dr. to Brought forward, ... 643,849  Cr.by Consumption, ... ... ...1,154,385
© , toRain 67", "... .o ... 909,927 ., by Balance, ... ... ... ... 399,391
N 1,553,776 : ‘ S 1,553,776
bl . L
?g‘g. .
e
- t 4
- &
*
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1891-92 Dr. to Brought forward, ... 399,391 Cr. by Congumption, ... ... ...1,154,385
,, toRain128", ... ... ...1,733,363 » by Balance, ... ... ... ..., 983,374

2,137,759 oo 2,137,759

1892-93  Dr. to Brought forward, ... 983,374 O by Coﬁsurxiption, ...1,154,385

. to Rain 88", ... ... ...1,195,128 » by Balance, ~ ... ... ... ..1,024,117

- - S .. . [

. 2,178,502 _ 2,178,502
1893-94 Dr. to Brought forward, ...1,024,117 ‘Cr. by Consumption, - ... ... ...1,154,385
5 to Rain 907, ... ... ...1,222,29) - » by Balance, ... ... ... ...1,092,022

2,246 407 “ o 2,246,407

1894-95 Dr. to Brought forward,  ...1,092,022 Cr: by Consumption, ... ... ...1,154,385

» to Rain 105", ... ... ...1,426,005 » by Balance, ... ... ... ...1,563,642

2,518,027 ‘ 2,518,027

1895-96 L'r. to Brought forward, ...1,363,642 - Cr. by Consumption, ... ... ...1,154,385
,» to Rain 54", ... ... .. 733,374 ,, by Balance, o 942,631

2,097,016 B ’ - 2,097,016

1896-97 Dr. to Brought forward, ... 942,631 Cr. by Consumption, ...1,154,385
,» to Rain 68", ... ... ... 923,508 » by Balance, ... ... ... ... TI1,754
1,866,139 L 1,866,139

1897-93 Dr. to Brought fox:\vard, «o T1LT534 . Cr. by Consumption, ... ... ...1,154,385

. to Rain 99", ... .. ...1,344,519 » by Balance, ... ... .. ... 901,888

2,056,273 ‘ 2,056,273

1898-99  Dr. to Brought forward, ... 901,888 Cr. by Consum'ption, cee e 1,154,385
. to Rain 56", ... .. .. 760,536 , by Balance, ... ... .. .. 508,039

1,662,424 . 1,662,424

1899-900 Dr. to Brought forward, ... 503,039 Cr. by Consumption, ... ... ...1,154,385
» to Rain 76", ... ... ...1,082,156 » by Balance, ... ... .. .. 385810

1,540,195 1,540,195

1900-01  Dr. to Brought forward, ... 385,810 Cr. by Consumption, ... .. ...1,154,385
, to Rain 75", ... ... ...1,018,575 ,» by Balance, ... .. .. .. 250,500

1,404,385 ' 1,404,315
AN
Detailed Monthly Account for. Rainy Season of 1894. .
Dr. to Stock, 1st May, 1894,...1,092,022 Cr. by Consumpmon during 6 months, 577,194

» to 100" received—May to » by Total Stock at end of season, 1,872,928
October inclusive,... ...1,338,100

2,450,122 N e 2,450,122

¢ mimmiamimans

Total water in stoek at end of KEASON, ... +r aer e e eer eee eee ...1,872,928
Less original stock, ... "... .. o oo e e e 201,092,022

Therefore the quantity to be stocked in addition to that originally in stock was... 780,906
29. It is assuined that there was a stock-in hand: of 250,000 gallons, at the
commencement of the first year. Had there been much less than thls amount in
hand, then there would have been a deficiency in 1887-88 ; for there would have
been only 73,447 gallons; or about 23 days’ supply in hand, at the end of the water-
year. There is, of course, a balance of 250,000 gallom, at the end of the period, to
<arTy” torward to the next year.

Deduction.
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Additional
gathering- |
ground as
well as
storage
required.

+

Lower part
of Taitam-
tuk valley to
be surveyed
for reservoir
gites.

Advantages
of a low-

level supply
by pumping.

‘Tt Wlll be observed that, at the end of the Water -year 1894- 90, there was a

balance of 1,363 642 gallons, to carry forward, at the end of April, to the next

year, or rather more than a whole year’s supply But even this would not suffice,
because there must, in addition, be space in the reservoir to receive the excess of
rain over consumption, in the subsequent wet months. As it happened, the next
year was one of low rainfall—54 inches. Therefore it will be more instructive to
see what happened during the water-years 1893-94 and 1894-95. Here the
balance brought forward on 1st May, 1894, was 1,092,022 gallons. From May to
October, 1894, inclusive, 100 inches fell, as shewn in the statement given, and at the
end of October there was a stock in hand of 1,872,928 gallons, or 780,906 gallons
meore than the stock at the commencement.

It is, therefore, evident that events may take place, which will necessitate carry-
ing forward a balance of 1,368,642 at the end of the year and we might require
room for 778,906 more, in all 2,147,548 storage capacity, or 675 days’ supply
would be the amount of storage required, to equalise the supply for a long cycle of
years, and bring it up to the amount due to the average rainfall of the period in
question.

In a recent paper, before the Institution of Civ 11 Engineers; it was stated that
in India two full years’ supplx was found to be necessary in the case of Town
supplies. Applying thése figures to Taitam the gathering-ground of which is
1,093 acres, then the daily supply, due to 85 inches of rain, is 3,456,000 gallons,
and the storage to maintain it would be 3,456,000 x 675=2,332,800,000 gallons.
These figures are not given as absolute but on]) to 1ndlcate the order of magni-
tude of the storage requisite for full development of a given area.

Suffice it, therefore, for the present to say that the proposed reservoirs, within
the existing Taitam gathering-ground, will add but little to the available supply.

30. Therefore, within the Taitam District, additional gathering-ground, with
appropriate storage, is required, rather than an extra storage, with the same
gathering-ground. Now additional gathering- ground can only be obtained by going
lower down the valley, and pumping the water collected, up into the Taitam Reser-
voir. The construction of reservowo, at sites Nos. 4 and 5 5 should, in my opinion, take
precedence of any works at sites Nos. 1, 2 and 3. Indeed I am of opinion that it

would be well to g0 hn‘ther in this dlrecmon and construct a I'eServoir or reservoirs

still IOWer down, oE ample capacity, so as 1o’ colleet the rainfall of the whole gather-
ing- ground down nearly to sea level. Mr. COOPLR does not give any particulars of
his Nos. 4 and 5 reservoir-schemes, and 1 have difficulty in dscertalnmg the reasons.
why- he hmltcd himself to a small portion only,.of the lower gathering- ground

- 31. Irecommend, theretore that the Taitam-tuk valley, with its various ramifica-
tions be surveyed from about high-water mark, up to about 250 feet Q. D. be carefully
surveyed, with a.view. of ascertaining what storage aecommodatlon can be, obtained,
by the construction of one or more reservoirs, so as ultlmatel) to develop,. to the
utmost possible extent, the full gathering-ground. " Gauges should also be erected,
to measure the flow of the main Taitam stream, as low down as possible.

32. One of the advantages of the low- level pumpmg scheme is that conslderable
relief could be obtained, almost immediately. A gauge has been er ected at or near
the site No. 5. This gauge has been recorded for some time past. Takmg last
season’s record, it appears that at least 30 millions of gallons passed this gauge,
during September last, and about half that amount in October. I am convinced, by
personal mspectlon that this gauge.is hot mea%urmg the full flow of the stream, and,
moreover, it is not c5ufﬁ01en1:l) large to measure, even-an ordmary flood- dlscharge $0-
that the recorded flow is considerably below the ‘truth. - Tyt therefore, a small re-
servoir had -been in ex1stence at site No. 5, and a - steam- engine. and plpe had been
provided, about: 45 -millions .of gallons could: have-been pump°d into - the Taltam
tunnel, or about the stock in hand at the moment of writing this' Report. . 1.
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" to the proper conduct of an intermittent supply.

33. The resiilts to be obtamed from the provision of additional storage, at Pok-
foolum, are more promising of success than those to be obtained from similar +
works, within the existing Taitam gathenn(r -ground. The present. proportion of
storage to gathermrr ground is far less in the case of Pokfoolum than it is
at Taitam. At Pokfoolum there is, at present, 70 millions of gallons storage to a
gathering-ground of 416 actes, or 168,000 gallons storage per acre, whilst at Taltam
there is 406 millions of gallons storage to 1,098 acres or 371,000 gallons storage per
acre. Consequen‘dv, by augmenting storage at Pokfoolum an increase of qupply Iay
be Autlupated if it be safe to absume,that the proportion of available rainfall is
the same in both cases. This, however, seems to be doubtful, for, according to the
evidence before me, it appears that the overflow at Pokfoolum, last year, was not
oreat,

34. There are, however, sentimental if not real objections to Pokfoolum as a
source of supply. The crests of the hills, forming the boundary of the gathering-
ground, are crowned with houses. These do not indeed drain into the gathering-
ground, but there will always be & suspicion that filth may be washed down from them,
into the reservoir. There is also more traffic, through the Pokfoolum gathering-
ground, than in the case of Taitam. Lastly, the buildings of the Convent are on the
immediate margin of the site of the proposed reservoir, so that there would be
suspicion of contamination from them. Therefore, I consider that works at Taitam
should have precedence over those at Pokfoolum.,

35. If, however, the proposed low-level reservoir is to be constructed at Pokfoo-
- preferable to

lum, then T beg to record my opinion that it will be more convenient, if not more econo-
nical, to pump its contents into the existing conduit, than to lay a new main and
construct new filter-beds, as proposed by Mr. Coorkr. The creation of a third

zone of supply, within the City area, will further complicate a system that is

already sufficiently intricate. Pumping will only bz wanted, for a portion of each
vear, when the supply from the old reservoir is less than that which the existing
filters can treat.

N

. In a report, dated 7th August, 1894, I discussed the disadvantages of the
mtemmftent system of supply, in any case, and 1 further pointed out that, in the
case of Hougkong, the well-known evils of this system were aggravated, by the
fact that the distributary system was designed for a constant supply, and, therefore,
houses were not provided with cisterns, ball-valves, and other appliances, essential
The evils of an intermittent
supply were thus summarised :—* The intermittent supply, even in its most perfect
“form, has a radical defect. The water must be stored, in or near the dwelling,
“and is, therefore, liable to contamination, of the most serious nature. * * % %

. -

* In addition to this defect, which is inseparable from.the intermittent systeni,
it presents, as carried out in Hongkong, the following disadvantages :—
(a.) The entrance of foul air, foul liquids, and possibly disease- -germs,
into the public water-mains.
(b.) The growth of fungoids and corrosion in the pipes.
(¢.) The undue wear and tear of the distributary system.

(d.) The difficulty of equitable distribution of water, throughout the
water-works area.
(e.) The waste of water.

(.) The failure to provide efficient fire-service.”

These evils are fully discussed, in the subsequent pages of this report. I must,
however, record my opinion that the intermittent system is, at the present moment,
being carried out Wlth great skill, and as efficiently as the eX1st1ng conditions permit,

»

.

The effect of
prpoosed
W 01 ks in conn
nection with
Pokfoolum.

Disadvan-
tages of Pok-
foolum as a
source of

supply.

Pumping

gravitation
supply from
Pokfoolum.

As to the
mtormﬂ:}ent.
system.

Cf. cit.
paras. 31-32.
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As to the 37. - In the 41st paragraph of the said report, I stated that :—

times at . .. - . ‘

which the- - “ Tt seems clear that intermission should be postponed to the last moment,
intermitten

system ‘““and that, if it has to be adopted, then the water should be shut off for at least
showd’® %15 hours a da
_applied. Y - .

In writing this, I had ‘principal]y before my mind, the relatively small reduction
in consumption, that intermission brings about. In paragraph 14, of the said
report, it is shewn that the consumption is not reduced, in direct proportion to the
hours of daily intermission. By giving a supply for half the day, only, the
consumption is not reduced by one-half, but almost inappreciably. Indeed, in
order to bring about a reduction of one-half, the hours of supply must be limited
to three hours or one-eighth of a day. This condition exists, even now.

What I decided to emphasise was, that it was better.to have a short period of
severe intermission, than a long period of slight intermission. Whatever may have
been my views in 1894 as to the time at which restriction of consumption, by
intermission or otherwise should be introduced, subsequent events shew clearly that,
if the reservoirs are not full in September, restriction should be resorted to, and
continued until at least sufficient stock is accumulated, to carry on the unrestricted

* supply, until the end of the water-year.

Shuiting off 38. Inthe 41st paragraph of the report cited, the following suggestion is made :—
ms;asse; “ Indeed, it is worthy of consideration whether, if restriction has to he adopted, the
e . “best plan would be to shut off all house-services, leaving the pe ople to obtain
“their water from public taps, temporarily erected, if necessary, in the manner
“adopted in England during frosts.” I still consider that this would be the best
course to pursue, especially if, at the termination of the wet season, the reservoirs
were not full. Only houses provided with meters, would be allowed to retain a con-
stant supply, and then a proper price for water would bring about the required
e-onomy. If this measure did not produce the desired reduction in consumption,
then intermission might be resorted to. There is, however, a slight practical difficulty
in shutting off all house-services, owing to the easy accessibility of the service stop-
cocks. They can easily be opened again, by unauthorised persons. This, however,
would be obviated by the adoption of the arrangement, which I will now describe,
as a means of improving and facilitating the intermittent system of supply.
Improved 39. Inasmuch as many years must eclapse before works of sufficient magni-
ments for  tude, materially augmenting the general supply, can be carried out, and, there-

ftermittene Lore, before the occasional introduction of the intermittent supply can be avoided, it is

supply. proper to consider the arrangements that can be made in order to render this

system as efficient, and as little objectionable, as possible.

40. The following arrangement would greatly improve matters. At present,
house-services are:-connected, directly, to the street mains. Isuggest that subsidiary
mains, wrought iron pipes, of small diameter, should be laid pars allel to the prmmpal
mains (¢ R]der-malns "), on one or both sides of the street, thus :—

- . 1 ! A o
b ! L VO

" l - HOIIlse-éervlices.' l | I l ‘
" Rider-main. B! J !

Principal main, ' -

Rider-main.

e

I iz T O T - T - s iz
) | U )
House-services. l

]

The house-services’ should be disconnected from the principal main, and

conhected to the rider-mains. In this way, the Town would be divided into blocks

*

.
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of convenient size, the water-supply to which could be turned on and off, independ-
ently, and in rotation. The water could then be turned on to and shut off from
a large group of blocks, in rotation. No. 1 block would receive water from 3 a.m.
to 4 a.m., No. 2 from 4 to 5 ; and so on.

In short, the Town would be supplied just as London was, when the intermit-
tent system was in force. The principal mains would always he changed, under
full pressure. No pollution could enter, through open ball-hydrants—rather an
important point, at the present moment especially.

41. I recommend this arrangement, not merely because it will improve and’

facilitate the management of an intermittent supply, and mitigate its evils, but also
because it will be a permanent improvement. It will facilitate the shutting-off of
house-services, because the valves, on the rider-mains, may be so arranged, as to
be pmctlcally inaccessible to unauthorlxed persons.  Such is not the case ‘with the
house-service cocks, now in use.

It will greatly facilitate the application of the existing law, with regard to the
prevention of waste. Arrangements may be made, gvhereby the test-meters may
easily be applied, when required. '

The detection of waste will also be facilitated. The Inspector need only
apply the “ stethescope,” to one of the valves, commanding the whole block. If there
be no sound of flowing water, he can pass on to another block. He need only
examine, house by house, if he finds symptoms of leakage within the given block.

Lastly, it will be most advantageous, if the streets are asphalted, or otherwise
improved. The Rider-mains may be laid along the side-walks, so that if a house-
service requires renewal, re-construction or repair, the street-surface need not be
disturbed. L

42. The consumption of water per head per day, for all purposes, about 17
gallons, is not e‘ctmvagant Nevertheless, there is ample evidence to shew that
much waste occurs in houses of every description,- both: European and Chinese.
Indeed, I have reason to believe that, in the matter of waste and extravagance, there is
little to choose, between these two classes of houses ; for, after all, the taps in Euro-
‘pean houses, are in the hands of Chinese servants. ' )

Now, the fact must be realised that the water-supply; derivable from and within
the Island of Hongkong is finite. The area of the island is small. There are not
many available gathering-grounds or reservoir-sites remaining; especially if they are
to be at a sufﬁcmnt altitude to supply by gravitation. Two important gathering-
grounds, or rather the water-rights appertaining thereunto—those of Quarry Bay and
Aberdeen—have been granted to private individuals, and their resumption would
disturb important industries. It is clear, therefore, that economy in tlle use of water
is absolutely necessary.

43. \Vaste of water may be classified under two heads—*Negligent” and
“Wanton.” Negligent waste may be defined as that caused by imperfection of taps
and fittings, leaky taps and pipes. This may be due, either to the use of imperfect
materials, in the first instance, or by neglect in maintenance and repair, or to both.

Wanton waste is almost wholly -due to neglect to close taps, and also, to
‘some extent, to extravagance in the use of water, owing to_the existence of baths
-of unnecessary size, watering gardens and the like.

44. Negligent waste, which elsewhere as a rule, is the most important cause
«of excessive consumption, is to be prevented by the use of good materials and by
good workmanship, in the first instance, and-by assiduous house-to-house inspection
followed by prompt execution of repairs. As all house-service materials have
been provided and fixed or approved by Government, there can be no doubt that
the house-services are good, in the first instance. House-to-house inspection is

[
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doubt that the house-serviees are maintained in as good a condition, as in any other
well-regulated town. o S ; '

45. Though the gross. consumption of water is not great, especially for a
tropical town, and though there may be but little negligent waste, there is evidence
to shew that there is much wanton waste. Now, inspection, no matter how perfect,
is practically impotent to check wanton waste. The law may make it penal to
leave a tap open, but it is usually impossible to bring the oftence home to an indivi-
dual, and so secure a conviction. I learn however that prosecutions have, not
infrequently, led to convictions. One may, indeed, shut off the service, but to do
s0 is to punish many, for the offence of one. The only way to check wanton
waste 1s to measure the consumption of water, in each tenement, by means of
meters, and to charge an adequate price for all water consumed, over and above
a prescribed quantity. »

46. It is to be regretted that the Water Ordinance of 1890 was not passed, as
originally drafted. The said draft Ordinance was discussed and approved by the
Sanitary Board and by the Executive Council. It contained the following clanse:—
“(16.) The Water Authority may direct that the supply of water taken or used by
*or through any service shall be measured or regulated by medans of a meter or
*“otherwise as may be provided by any Regulations made hereunder : ” thus, con-
templating the general use of meters. The word “may ™ was probably used be-

cause, at the time that the Ordinance was drafted, the water-works were not in full

Application
of powers
given by
existing
Ordinance.

The pre-
scribed
method of
of waste
prevention
compared
with
meterage.

operation, and, therefore, it was hoped that the ordinary precautions against negli-
gent waste would suffice to keep the consumption within bounds.” Be this as
it may, the clause in question was strongly objected to, by the Unofficial members
of Council, on the ground that it would be most inconvenient to owners of house
property, who would have to control their tenants, or pay for the water which the
latter wasted. The Ordinance was re-drafted, I will not say amended, and passed,
n the form in which it now stands. Clauses 10 to 13, inclusive, (Ordinance 16 of
1890), were inserted in lieu of the objected to clause, which permitted the general
use of meters. It was hoped that these clauses would suffice to keep consumption
within reasonable bounds. I venture to believe that if meters were introduced
together with a proper scale of charges, the consumption of water would be so
reduced, that the necessity for restriction would never recur, or at least be a rare,
instead of a normal, occurrence.

47. The powers, given by Ordinance 16 of 1890, have been several times applied
by Mr. CoopEr, and from his various reports, it appears that in every instance a -
most marked reduction has been brought about by its application (vide Annual
Reports of Director of Public Works.) I find, howevet, that of recent years, these
provisions have not been enforced, partly on account of inadequate staff, partly
because of the prevalence of intermittent supply, during which® the system is.
inapplicable. The powers of the Ordinance do not appear to have ever been

applied, on a comprehensive scale, but rather as an experiment to demonstrate the-
existence of waste,

48. The method of waste prevention, prescribed by the existing Ordinance i, to-
say the least, cumbrous, and somewhat difficult of application. If applied generally,
a large staff of Inspectors would be required. The construction of rider-mains, as.
herein before described, would much facilitate the application of these clauses.
The test-meters might be left in place permanently, and read occasionally, and if
waste existed i any block of tenements, the supply to them might be shut off, as.
the law directs. The numerous test meters would, however, have to be provided.

and maintained by the Government, instead of at the expense of the individual as
would be the case, if the general use of meters, provided for in the Draft Ordinance,

were adopted. The actual maintenance is. performed by Government, but the cost.
thereof is covered by the meter-rent, which covers also interest and sinking-fund.
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A very Vlarge staff would be required for examining the test-meters.. The in-
convenience to the consumer would be great, because the penalty for wanton waste

is to discontinue the supply for a month. It would be out of the. question to

provide each house with a test-meter. The system must be applied by blocks or
groups. It may happen that the waste takes place in'one or two houses out of
a large block of tenements, in which case inmates of all the. houses in the block
would be punished, by shutting off the supply, on account of the misdeeds of a few.

49. The general introduction of meters, in connection with every house-service,
would, I am convinced, be far more effective and cause less inconveniencé to the
general public. The cost of the necessary stock of meters would be considerable,
but it would be an interest-bearing asset, as the meter-rent would be so fixed as to
cover maintenance, interest, depreciation and sinking-fund. - I therefore unhesita-
tingly recommend the introduction of meters, in every case in which there is an
internal house-service. '

The landlord might be empowered to add meter-rent and extra water charge to
any existing house-rent. He might also have the option of having the service, dis-
connected if he did not care for the responsibility connected with a meter. Tenants
might enter into direct agreements with Government as to payment for water aifd
of meter-rent. I may mention that the Municipal Council of Singapore have, as
I'am informed, decided to introduce meters generally. ’

50. In accordance with Ordinance 19 of 1897 meters are used, in the case of
all house-services in Kowloon and in the Hill District. The quantity allowed—15
gallons per head per day—is so large, and the price, namely, twenty-five cents per
1,000 gallons, is far too small to exercise any deterrent effect. The price should be
at least fifty cents per thousand, as recommended by a Committee of the Sanitary
Board, appointed 18th April, 1890, and composed of N. J. Enk, Esquire, the late T,
J. Francis, K.C., and myself. I think, moreover, that it would be well to provide
an ascending scale of charges, the details of which may be considered, when the
meter principle is adopted or otherwise. - S

51. I have inspected the Kowloon water-»wc;rks and find that they have been
carried out in a thoroughly satisfactory manner. Naturally, water is a scarce com-
modity in Kowloon, owing to the great increase of population, and small area of
gathering-ground that was available, at the time these works were undertaken. It
is satisfactory to note that the supply is holding out as well as could be expected,
considering the drought that has hitherto prevailed during the current water-year.

52. T have not yet inspected the site of the proposed Kowloon Water-works,
nor have I examined the plans.* When I have had the opportunity of going into
this question, any remarks that I have to make, will be submitted in a special report.

53. It has been suggested that a supply of water, from the New Territory, could
be brought over to Hongkong. = Such is doubtless the case, but it would certahﬂy be
a very costly work. The area of gathering-ground, on the slopes of the hills im-
mediately facing Hongkong, is not great and there do not appear to be any good
reservoir sites, at the necessary elevation, on this face. Indeed, the proposed reser-
voir, about to be constructed for the supply of Kowloon, is elose to the ridge-line and
will derive most of its water by means of catch-water drains, from the North slopes
of the hills, that is to say, on the sides furthest from Kowloon. Further North
again, there appears to be another available site. ‘This will, however, necessitate a

conduit nearly 20 miles long. Then, conducting the water across the harbour, by a’

submerged syphon, will be difficult, though by no means impossible. Tt will, how-

ever, certainly be costly. -If a bridge or tunnel be made for general communication

purposes, then the problem would be simplified.

. ‘tSiuée the above was written, I have made a pre]iminary inspection of the site, but am not yet in a position
o report. . B

»
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bour from the New Territory, is one that should be contemplated at present, or until
all the resources of -the Island have been fully developed; T.am, however, decidedly
of opinion that all available sources of water-supply, within the New Territory,
should be carefully studied, not only as regards Hongkeng, but with regard to the
territory itself. When settling the land, gathering-grounds.and reservoir sites should
be reserved, so that they may not be found to be occupied, when they are wanted.

55. The conclusions which I have arrived at may be summarised as follows :—

(a) The works recommended by Mr. Coorr, as urgently required, have
been carried out, with good results.

(b) The works suggested by Mr. CooPEr, as future or deferred exten-
sions, have not been constructed. In one sense this is well, for sub-
sequent experience has indicated that some of the works that he
proposed in 1896, would not have realised the results which he
anticipated. Mr. CooPEr based his calculations on but four years’
observations. Now there are ten years of records to guide one.

(¢) 1 have come to the conclusion that increased storage, alone, that is
with the existing gathering-grounds, will not effect any material

increase in the supply. What is required is an increase of gathering-

ground, with an appropriate proportion of additional storage.

(d) The must suitable site for future extension is the Taitam-tuk valley
below the present Taitam dam.

(¢) The water, collected below the Taitam dam, will be at a-low level and
must be pumped up, into the Taitam tunnel. ‘

() One great advantage is presented by the adoption of pumping, and
that is that an appreciable relief may be attained, in a short time.
Had pumping works existed, last September, below Taitam, at
least 30 millions of gallons could have been pumped into the tunnel,

“during that month, and about half as much in October. '
* (¢) The present supply is, were it properly distributed, sufficient for
the wants of the existing population. There is, however, no maxgin

. for any material increase.

(k) The time has, therefore, arrived for preparing a comprehensive scheme
for the ultimate and full development of the sources of supply in
Hongkong, commencing with the Taitam-tuk valley.

(#) The necessity for the introduction of an intermittent supply, with
all its evils, would be obviated or at least rendered much less frequent
were waste and extravagance repressed.

(J) In my opinion, universal meterage is, in the presené case, the only
efficient and equitable means of preventing waste and extravagance.
I, therefore, recommend that the law be altered to the form in which
it was originally drafted, and that meters be introduced, in every case
in which there is an internal service.

(k) The price of water, supplied by meter should be increased.

(1) As some years must elapse before works of sufficient capacity can be
constructed to obviate, entirely, the occasional necessity for an inter-
mittent supply, I recommend that the arrangeménts be made as
described for improving that system, and reducing its evils to a
minimum.

(m) As.a means of restriction, rather than to introduce intermission, it
would be better to shut off all house-services, other than those
provided with meter, leaving the people to obtain water from the
public fountains. ,

- ..54. 1doxnet, therefore, consider that the scheme of bringing water, across the har-

R T
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(m) AW Water»snpply statistics ‘should, in the. future, be arranged by the

water- “year, commencing 1st May, and not by the calendar year.

(o) The project for supplying Hongkong with Water from the’ INeW
Territory need not be contemplated at present. - '

(p) The newly acquired territory should be carefully examined as regards
gathering-grounds and reservoir sites. These when settling the land
should be reserved forthwith so that, when required for Hongkong,

for the New Territory or Kowloon, they may not be found in
occupation. | ‘ ’

SEWERAGE.
INCLUDING HOUSE-SEWERS.

56. The Separate System of sewerage has been greatly criticised ; but 1 have
never as yet seen or heard any serious and logical objection to it. bufﬁce it, there-
fore, to say that, were I to design the sewerage works of Victoria again, I should, in all
matters of principle, introduce the identical system. I have introduced the separate
system, in two tropical towns, namely, Kingston, Jamaica, and Port Louis, Mauritius,
and I have never had any reason to regret so doing. Works on the same principle
are now well advanced at Port of Spain, Trinidad. Before these works were
commenced, the Hon. Warca WRIGHTSON, c.M.G., M. Inst. C.E., the Director of
Public Works, Trinidad, was, at my suggestioni, sent to Jamaica to inspect the
Kingston works and make enquiry as to their working. He consulted, not only
the persons in charge, but also unofficial medical practitioners, many of whom were
much opposed to sewerage of any kind, and on his return, he adopted, without
modification, the plans that T had prepared.

57. It is alleged that the Government have neglected to carry out my recom-
mendations with regard to the sewerage works. From conversations which I have
had with various persons, I have come to the conclusion that this allegation
is due to the fact that my Report of 1882 was published as a Parliamentary

'Blue-Book and has been largely circulated. On the other hand, Reports, written

in 1889-90, have not received so much publicity. .

58. In aReport on the Drainage* (Sewerage) of the Lower Western and Central
Districts of Victoria, addressed to the Honourable W. M. DEANE, c.M.G., then Acting
Colonial Secretary, I find the following words (para..5):—

‘“ The methods for the improvement of the drainage (sewerage) of this
“and other districts, suggested in my report of 1882, have not been
“tried. This is fortunate, for my subsequent experience leads to
“ the conclusion that they would not have remedied the eVlls which

““ existed then ; and which exist still.”

This report, therefore, and others of the same date (1890), vu‘tually cancel all
the recommendations, as to Drainage and bewerage, which I mad® in 1882.

'59. In the next paragraph (para. 6), of the same report, I indicate the ““ Separate
System,” as it has been called, in the following words :—*“Tt will now be necessary to
“pe-sewer the whole district, with earthenware pipes;and to divert the sewage proper,
“or dry-weather flow of the sewers, from the storm-water channels, which are not,
“gnd -cannot be made suitable for its reception. The existing stone channels,
“ therefore, should revert to their legitimate use, the conveyance of storm-water,
“from the surface of the district, and from the hills above it.” This sentence
sums up in short the principles upon which the whole Sewerage System has been
designed and constructed. It expresses, in a'few words, the difference between the
present system, and that which I suggested in 1882, by which the existing Storm-
water Drains would have continued to serve as Sew ers, as well as drains; an
arrangement which I and, I believe, the majority of engineers, now utterly condemn.

* The word sewerage should be substituted as more in accordance with modern nomenclature,
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It is to be observed that Ido 1ot make i1se of the word “Separate System 111 H

these reports - My reasons for avmdmg these words were, doubtless, that it had
‘become, even then, a powerful irritant ; but more so, because it is not practloable or
desirable to introduce an absolute Separate System. A great deal of dry weather
surface-water, such as the washings of back-yards, is, to all intents and’ purposes,
- Sewage, and must, therefore, be admltted to the sewers. = With it, some rain-water
must also enter. The quantity of rain-water, thus admitted to the sewers, can, by
proper arrangements be reduced to an almost neﬂhglble quantity, so much so, that
1t is scarcely necessary to increase, materially, the size of the sewer-pipes to enable
them to-convey it, in addition to the sewage-proper. -

60. I find that, in the d1_scuss1on,of, Sewerage and. Dré,inage matters, confusion
often arises through the-lax.use of terms. People often speak of “sewers” when
they mean * storm-water drams "and vice versd. Again, the word “ sewage " is often
taken to mean human excrement, in contradiction to domestic slop-water, Whlch 18,
often but erroneously supposed to be an innocuous fluid, which, excreta being
excluded may be neglected, or dealt with in some elementary manner. Whereas it
is a fact that only in a limited number of diseases, do feeces and urine contain
pathogenic organisms, whereas slop-water may, and often does, contain - not only
those found in the excreta, but also those of almost every other zymotic disease.
The but too current idea that, if excreta are removed, no more need be done, is
therefore, the reverse of the truth.

- In recent writings, have found it deslrable to deﬁne these expressions, and
to give_technical meanings to the several terms, perhaps not in strict accordance
with the chtlonary or with Enghsh Acts of Parhament but in accordance with the
sense in which they are to be used, in dlscussmg the subject. *

“Sewage ” means water, sullied, foul or contaminated with matter, in solution
or suspension, derived from the use of water in the daily avocatlons of man, whether

1t contalns foeces or urme or not.

“ Surface water ” means raln-water flowing off from the surface of the ground
or from those of yards, roofs, and the like. . . |

“ Sub-soil water” is water which has been absorbed by ‘the soil, and which i s
retained by, or percolating through its pores. :

A “Sewer” is a pipé or conduit, used or intended to be used, for the reception
and _conveyance of Sewage as defined.

A “Street-sewer” s a sewer sltuated on Crown land, and which is the property
of the Crown. » -

A “House -sewer’-1s a sewer situated Wlthm a prwate tenement, which is the .
property of the owner of the tenement in questmn

A “Drain or Storm-water channel”. is a channel or conduit open or covered,
used. or intended to be used to. receive and convey surface-water. = Here the word.
drain will include a “nullah.”

A “Sub-soil drain’ is a channel, conduit or pipe, used or intended to be used
for the reception and conveyance of sub-soil water. -

The meanmgs of “vaate drain” and “Prlvate sub 5011 dram are obv1ous

.-

L 1 shall use these terms throughout this report and any others that. I may
write, strlctlv in the sense of these definitions. I strongly recommend that they be
used in the same sense, in all future documents. On reading over my old reports,
I find that I have not always been as strict in my terminology, as is desirable. If,
therefore, any are to be re- pubhshed I should like to make the necessary corrections

. thereln

Cx Acrording to a decision of an English Court, ¢ Sewagc " is anything which gets into a sewer. A silver spoon
if it gets into the sewer is sewage, which is absurd. )
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61. The leadmg diffrences between the Sewerage Progect of’ ’1888 and Tt of “Diftérénce™
1890 occur in the number, posltlon ‘and leVels of the ont-falls. Desighmg betore Cigfggdi "

the Reclamation works were commericed, whén the fore:shore ‘was reIatlvelj shillow, projoct of
and " irregular on plan, Mr. CooPER proposed “three’ pr‘inmpal out-falls, namely; at that of 18%0.
Belcher’s Point, Possession Point, and & third, near to ‘the" Bowrlngton Canal. %?:ttdalts
This, however, he regarded as temporary ‘only, and’ suggested ‘thé ltimate profong o
ation of this section of sewer to N orth Pomt Where a pumpmg stanon was to be
provlded ‘ e
" 'The gravrtatlon out-falls were to be lald at about Low-water mark, Spring Tides.
As, however, the new Praya was to be ‘constriacted 'in’ deep water, and with ‘a
regular alignment, along which there would be' a strong tiddl current, I proposed
to provide five out-falls, for the Western and Central Districts, constructed in the
face of the new Praya wall, sewerage b2ing carried out into deep water. By
increasing the number of out-falls, it became possible to increase. the gradients of
the sewers. The out-fall levels were raised. Thé centre-line of the out-fall was -
’ to be fixed at mean sea level, instead of low-witer-thark, Spring tides, so that the
sewer would be free from tide-watér, for oné-lialf the year, ‘instead of for a short
time only as would be the case’ with an out-fall'&it extremie low-witer mark. * As
regards the street sewers, there is no drft’erence, in pr1nc1ple, betw’eeﬁ the two

prOJects

, 62. As regards the Eastern District, Mr. Coorkr pr oposed a temporary out-fall, Differences
between

at the Bowrington Canal ; but 1dt1malely o 1ntercept ‘the sewage of “the whole dis- schemes for

trict from the harbour. I proposed ‘also to effect mterceptlon by a different’ arrange- %?:ff;‘:

ment however. In lieu of a deep sewer, propoSed to“use a cast- iron s} phon plpe

As regards this section of the town also, there was no dlfference, i prm(:lpIe
as reO‘ards street-sewers.

*‘ 63. As far as can be ascertained, in the absence of complete and distinct reLord- The works as

conted, ...
drawings, the works of the Western and Central ‘Districts have been carried’ out 1D Westorn and

accordance with the report of 1890, T may here say that miich " difficulty ahd Central Dist
dela} has been caused, with regard to my present ‘Work, and that great inconveniénce
i caused to the several Departnients concerned with Sewerage and Drainage, by the
absence of complete, up-to-date., revord- drawings. This want is, doubtless, due to
insufficiency of Staff, for Mr. Coorer is far too careful a man to neﬂlect to have

proper records, if he had the means of making them.

It may be safely asserted however that such is the case, in all matters of prin-
ciple. Some slight alterations in detail may have been made. The whole of the
out-falls and some sewers on the Reclamation have not yet been completed, on

- account of the non-completion of the Praya Reclamation works,

64. The proposed arrangement for the mt(,rceptlon of the sewage of the works
‘Eastern District, has not been carried out ‘The sewage is admltted to the har. Geecuted in
bour, by numerous out-falls not extending to Tow- Water mark ,,:I‘,he reason why District
interception was not carried out was, I believe, as follows Then, as now, the
reclamation of this fore-shore was contemplated It was therefore considered that,
if out-falls on the New Praya wall were permlsslble they could also be adopted
in the case of the Fastern Reclamation, thus saving the cost of the mterceptm,gr
syphon, as well as that of pumping : at any rate, it was not thought well to attempt
inter- ceptlon until something had been settled concernmg the future of the foreshore

As regards the street-sewers of this d1str1ct thex have been e\'ecuted i Vlrtua.l
accordance with the project of 1890.

65. Tam of opmlon that the bewerage System is Working well, especially When Working of

the scarcity of water is considéred.* "Al the sewers in’ the higher districts have 2“;';5?

excellent gradients and, with the normal flow ot sewage, even now, keep themselves S““Sf'*c""!-

* Saving and excepting the defects huunaf.tel set forth ; some of which are due to 1mprope1 use rathe1 than to
detective deSJgn or construction. e e
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free, from, obstrl;ctlom or deposxt There 1s, howewer a tendencs to depos1t 1u the
- flatter: sewers,)those running. q]qnm Quee;l 8 Rognd, a.ud aeross and fﬂong Des \ eux
o Road and pew. Praya; so much.se that it is. thought ﬁlece,ssar} to pass a seraper
- through them, perxodlcally as 2 matter of routlne, k Su,ch 18 dl&O the case in the
sewers, along (rarden, ];{obmsoq and ;cher Boads but there the obqtruc‘mon Js
,chleﬂy due, to, ,the entrance of. FOOLS,. f,ged;e}all} of the Baman tree The oan
way to remed\ ‘this is either to do away with the trees or put in cast- -iron. plpes
Trees . 1n a town are a nmsallpe and should not be permltted ()t all trees for
;such purposes the ]’an} an is .one ot the Worst [he roo 3of pl(mts of the ﬁo trlbe
{grow w 1th surpr1s1nb rapldlt_y and haYe trreat power of penetratlon '

I‘he grad;xents of the gewers|in- Queen s <Road and Des, ¥ (um Road are, good and
‘there is an ahundant flow of; sewage through them, 1. Those on.the, new - Reclamation
-must’be regarded as teiporary on]y Levels recently taken by, Mrs XaviEr, give
-eviderice of conisiderable settlement.,, The centre lines ofi the sewers, at ithe outlets,
are' materially lower than orizinally projected: (mean sea leyel or 3: 70 0.D,), appar-
ehtly owing to settlement. - Conseguently, these sewers are .tide-locked for;a larger
proportion of the year, than was intended;, and therefore there are longer perlods of
stagnatlon than is perhaps desirable. The sewers on the Reclamation will therefore
reguire re-construction. It does not seem deslrable however to do so forthwith.
It will be, better to Walt unml the Reelamatloﬁ \york y ’}ue not onl} Lompletedﬁ but
also fu,lly occqpled by bulldmgs Whun the soll w 11 be so far consohddted that fU.l-
ther moyement, Wl]l be 1mprobable For reasons Whlch_ I sh%ll_ ome in the 7ne‘(t
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paragraph the a(‘cumulatmn of deposlt iy the low le\ el sewers i ;L cause of cxpense

rather than a danger to health.” =" EINTEY

Astothe. | ! 66. I have exammed .the, deposit,. w hleh was belng remov ed from a se\\ er on‘

?ggg‘g:f;‘;g“h‘ the Des Veux Road, . It certainly jwas. not sewage. depos1t whlch isa black, feetid,
sewers. - semi-fluid substance. It was composed oﬁ coarse pand or arit, broken (rlass, sma]l
bottles, bits of . joss-sticks, .and the like,, stamed black by: se\ It Was moreoyer

-nearly inadorous.... V[oreover Lh,ere mas, h,ttle smell from, the nunhole Clearl), the
.depesit.is,not due ho the.sewage pI‘OHCi . bat to. sohrl rnatfex, whlch _ought not to
.bave found its, way, into. the sewers.  L:am, m,forxned that the somple W h .I
saw, was typical in character. .. .. ., ;... o
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Astothe 6‘7 It 18 not easy 1o (hsmver emctlv the riarier in-which so mueh. détritus
manncr m

I finds its way into the gewers. \ome, doubtless ‘s put-in’ by thé inhabitants;. to

solid f’t‘;‘t,f‘,efv‘save themselves the’ trouble of ‘refoving: 11; flom their tback- )mds, 1through 'the

#o the sewers. houqe Oftell thI‘OU(’h ~~~~ “ e]]_ furnxbshé(i qhop 4 fioiiedhy hie i SRS SRS A

There is also ewden(e to’ show that the scav engers occaslona,ll} open sewer-
manholes ¢md l;hrow dry refuse’ mto then and nto ‘the gdHeys This 18 arrm’avnted
b} the unproper constructlo‘n “of “the ofuﬂexs‘ both“sewer and storm-water. - 'F he
‘seav engers also, when Washmg d()wn the gutters sw eep ‘mutch detritus into ‘the
gulleys W hich’ ought to have been’ Foinoved by dry’ scﬁﬂVenmnﬂ it s ob\*lomﬁy to
the mterest of the sca\ engmg contracfor to dlspoée ‘of és much refuse in'! thisw aﬁ
“as he can, and 80 'to save the e\pense o removmﬂ‘ 1t b\ boat the more so beeaude
"unlike’ excreta, t "wrefuse has no market \alﬂe Y e '

q')"-,",,, R IR IR ERLEE S S )A;;is (RN vy ‘e

‘(1-’
i

“qeyhy

ihich exists) " 'The séwetd are thdbt thé' cottrol 'of “ the “Piiblic Wi rks Bépa{'tment
whilst the scavenging is directed by the Medical’ Officer 6 Health ' T shiall vevert
it0! thls miatter ldter on. it weems cortain - therefore . thati Mxi CooRER s was zight in
*sha*ﬁmg, ‘o the always (!hd ithat-¢he actuthiilatioh ofldeposit in- the, law-level, sewens

~guantity, into: a_sewer; and which no;sewer | “eould; under the crrcumstance “be
~expected to carry off. : N

These 1nconwmences are serlousl) aO'gra.\ ated ‘by the (hvxsxon ot authorlt\'

“whis due to ithd introdiction’:of makter whichshounld mevep . find  itd wvay, itk -any .
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68. Mr. Coorer. always held that no amount of flushing would suffice: tor nove Flushing
such deposit as now finds its way: to,the, sewers, and that it would accumulate, low-level
whateyer were the gradient of the sewers. I cannot quite agree with this opinion,

oton u111es¢.fqhe..(lqpp yf;‘\q)&l}‘i,gsgmes from the immediate vicinity of the low-level
sewers,| a. supposition . that . is. hardly. tenable,. then . it. mustifindits sway down the
Iﬁgher level sewers, Wh.l(."h have ‘superabuuda,nt gradleqtq and in, which no appre-
e,V gloc.vty whigh \Mll swegp

i t i :)(j ‘i. L E-& 1
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The"' fore, it 18 desirable 'O"pi"(')'\'flilé"'l'liéai'lS"Of ’ ﬂush ng the[ low ievel sgwer}
................................................... i1 H Tite

with grez@p vigour, using sea-water for the ] purpose ‘,The flush- tanks must, be ;ﬁllqd
by pumping,.for the tides are both. insufficient.in. lunge. and.iton: lrragular, taufill ja
ﬂushum‘uk at-high -water. .- The flushing must; moreoviér, take place:at-the time.of low
“Water or, at least when the water 1s below mean-sea level. Therefore no automatic

'afrmngement canibedtsed: i hope, before leaving, to submit a project for flushing

“otie set of low- level sewers at least, , . .
01 G oot oty mosT het o daiie seods To o iege ldiop o T

ovssiioGH - Thﬁi@ﬂwmg statement; shows. the ngmbsr: mhposww of theljautanmtic Flushing
. nhianks: that hare been, constetedy T caunessionavith, the streat-dewess,o il
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Gulleys and
traps.
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The total capacxt), of those which are fed from the water- W’Orkb, amounts to

7,718 gallons. ~Supose that these discharge twice a day (sorue usually discharge

but once), then the total consumption of potable water will be. 15,436 gallong’ a
day.

The remainder are supplied from nullahs, or streams, and their joint capacity
amounts to 2,566 gallons. T am decidedly of opinion that more use mlght be
made of the water of nullahs and streams but I should be inclined to reserve it for
the Drains. :

70 It has been suggested that more flushing is desirable, and that sea-water
might be used for this purpose. I am, however, of opinion that the Street Sewers
(saving and excepting those low level sewers, already referred to) require little or
no niore flushing, than they get at present. It is the House Sewers that require
ﬂushmg If these are kept clean, by adequate flushing, then the street-sewers will
take care of themselves; if they have proper (rradlents, as they certainly have, in
all the upper parts of the town, I do not consider that it would be well to go to
the expense of introducing a supply of sea water throughout the town, merely to
flush the Street Sewers. Chinese houses, if properly constructed with scavenging-
passages in -rear, practlcally, have no house sewers.: In European houses, the
consumption of water is sufficient to keep both House and Street-Sewers clean. Of
course, it would beé a great improvement, if every house Chinese or otherwise was
provided with a water-closet or flushing tank. To provide a complete network ‘of
distributary pipes, for salt water, all over the town, so as to reach every tenement,
would be exceedingly costl} Agaln there is llttle information as to the durablhtx
of cast and Wrought iron piping; ‘when used in connection with sea- -water. It is
conceivable thatsomerelatively costly material, suchaslead or copper, mlghtbe requlred
for service- plpes atleast. Altogether I do not consider that the advantages of intro-
ducing a duplicate supply, universally, as regards House and Street Sewers, would
justify the great cost of such a work. I do, however, consider that, in somé cases
at least, salt-water might be provided for Scourmg ‘gutters and flushing storm-water
drains as well as for fAushing the low-level sewers. I will revert to this subject

‘when dlscussmg the Dralnage question (Storm-water Drains and Nullahs)

71. I learn with surprlse that many gulleys in the public streets, connected
with' the street-sewers are untrapped. I am unable to say why ‘this omission
has been made. The only explanation which I have heard, is that it was considered
better to ventilate the street-sewers, through untrapped gu]leys at the sides of the
street, than by gratings in the manhole-covers in the centre thereof. ' I'can, however
scarcely conceive that this was the reason.” Certainly, all gulleys and other inlets

“to the street-sewers, ought to be trapped. I must however say that I have not
‘noticed manv nuisances from the untrapped sewer gulleys. Probably this is due to

: »
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the fact that the opening, from the gulley to the sewer, is greatly restricted.. The
state of the weather may have some influence in this matter, for sewer air does net
always ascend.

~ The original idea was to prov1de two traps, in the side-channels of the street
one (in case of junctions, two) was to have been small, and with a closely-barred
grating, destined to take any dry-weather flow to the street-sewer. The second,
placed lower down, was to have a large and open- -barred grating, was to have been
connected to the storm-water Drain, and was infended to take flood water, durmg
heavy rain.

This arrangement has been found to present the dlﬁ‘lculty that when: the b]de-
channels are washed down an undue amount of road detritus, vegetable matter and
the like, is swept into the sewers through the Street Sewer gulley. Thlb inconvenience
has been greatly aggravated by the improper use of the gulley-g -gratings, that have
been provided. Large open- -barred gratings with sloping bars, were to ha\e been
provided solely for use in the inlets to storm-water drainc. They were made large
and open-barred, to admit rain-water freely. The sewer-gratings were to have been
small and close-barred, so as to admit as little surface water as possible-to the

sewers. ‘But I find that the Drain-gratings have often been used as Sewer-gratings.

Much dry-refuse, also, is but too often thrown into the gulleys, both of the -
Street Sewers and of the Drains. To remedy this evil, the Honourable the Director .
of Public Works has devised a special form of trapped gulley, common to both .
sewer and drain, trapping both. It is provided with a locked cover, so that it is.

inaccessible to unauthorised person.s. One of these is in use at the foot of Icehouse
Lane. Some minor modifications may be desirable. I am, however, of opinion that
this arrangement might be tried, on a larger scale, when doubtless, some thoroughly
satlsfactory type will be evolved. The radical remedy for this trouble will, however,

- be found in an improvement of the scavengmg system, a questlon to Wthh I will

return later on.

72. I am of opinion that more ¢ (zpped sewer- gullevs are desirable, in some parts
of the town. The side-channels of the streets in many cases, are very nearly level.
Now the side-channels receive the effluent from down-pipes _from verandahs,

More
trapped
sewer gulleys
required.

the washings of which are practically sewage. Indeed, I believe that chamber-slo_ps‘v

are, in some cases, poured down the rain-water pipes. The efluent from the
down-pipes has often a long distance to travel, before reaching a gulley, and owing
to the flatness of side-chanmel and its small tall, stagnation results In such cases,
it would be well to provide additional gulleys, near to the foot of the down- -pipe.
This, moreover, would have the effect of diminishing at least, the necessity for
washing the side-channels, an operation which tends to introduce into the sewer
road-detritus, and other solids.

-73. At the present moment, street scavenging. and the cleansmé of gulleys is
directed by the Sanitary Board. House sewers are also constructed and supervised
by the Board. The management of the Sewers, below ground, is directed by the
Public Works Department. - Consequently, there is a division of authority. If the
street-sewers become choked, then the.-Sewer: age Authority attributes the blame to
the scavengers, and so forth. :

74. T therefore recommend that the mainténance of the Street Sewers be
entrusted to that department of the Sanitary. Board, which has the control of
scavenging, namely, the Medical Officer of Health. = I may here state that with the
sewers, drains including nullahs, open or covered, should be included.

By the word “maintenance” I mean the scavenging of the Sewers, namely,
flushing, removal of obstructions,and all operattons which do not involve breaking-
up the surface of the ground.. Extensions, alterations, and new works generally,

should,” as heretofore, be executed by the Director of Pubhc Works, and When»

complete handed over by the Sanitary Boeard. Croee

Duality of
control and
division of
authority.

Cleansing of
sewers to be
entrusted te
Sanitary
Board.
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Ventilation
of sewers.
Vents not
Yentilators
vequired.

I havé conferred with the Medical Officer of Health on this subject, and he

states that he is quite prepared to take over the administration of the street sewers
as well as drains, nullahs, ete. . He will not require the services of an Engineer for
this purpose. ‘At most, it will be only necessary to increase the number of Sanitary
Foremen. The Foremen, now in charge of the Street Sewers, should be transterred,
for in the absense of Record Drawings, they possess the necessary knowledge of
the Sewerage System. As the Director of Public Works is a member of the Sanitary
Board, he would be able to give advice upon any engineering points, that might
arise. -

75. I have fully set forth my views, as to the Ventilation of Sewers, in a report
of 1890 ; and I have little to add to what I then wrote. The main point to be
remembered is that it is impracticable to establish a constant current of air in a
given direction through a sewer, by means of ventilating shafts. Sewage, unless it
be stagnant, evolves an inappreciable amount of gas, though it is capable of tainting a
vast quantity of air. Personally, therefore, I have never been able to recognise the

advantage of sewer-ventilation, in the sense of drawing a current of air through

sewers, and thus contaminating more air than necessary, with sewage emanations.

It always appeared to me that the best place for contaminated air, was the sewer -

itself. My impression is that the idea of ventilation has, to a great extent survived
from the days of large combined sewers and drains, not self-cleansing, into which
men have to enter, for the purpose of cleaning them. What is wanted are Vents,
not Ventilators, in oyder to prevent an accumulation of pressure, when there is
a sudden rush of sewage. Much may be done, in this direction, by connecting
across the summits of sewers, by means of pipes, laid so high as to be dry.

C A
\/ %
D B

Let A.B. and C.D. be two branch-sewers, flowing to some main sewer, B.D. If the
heads were connected across, by a dry pipe C.A ; then, supposing that there were a
sudden rush of sewage down, say, A.B., the air displaced would enter B.D., rise
up again through D.C., and flow through the dry pipe C.A.; to replace the air dis-
placed from A.B. If the heads of a large network of sewers, are connected in this
manner, there can be no prejudical accumulation of pressure. It is not essential
that the connecting-pipe should be dry. It may serve as a Sewer, for the houses
along its length. Thus, A.C. might flow from A. to C., but it should open into a
manhole at A., at a higher level than the outlet of the sewer A.B. An inspection of
the sewerage plans, shews that there are many places in which the suggested arrénge-
ment could be carried out, at very small cost. I am of opinion that it would. be

~ desirable so to do.

Ventilation
By house
wentilators.

76. My views as to the necessity or otherwise for the ventilation of Street-Sewers
are not, I admit, universally shared by the profession; I am not now referring to
House-Sewers, where very different conditions prevail. Ventilation, by gratings, in

‘the manholecovers, situated in the middle of the street, is certainly objectionable ;
‘though in accordance with very general practice. -Ventilation, by means of un-

trapped galleys, is still more so.
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Assuming that, in accordance with common opinion, street sewers have to
be ventilated, the most efficient way of so doing has to be considered. In my
opinion, the best way is to make every house-sewer and ventilating-pipe a sewer-
vent or ventilator, by omitting the. intercepting-trap of the house-sewers.  Mr.
Croox, when I last met him, informed me that he had done so, in several .cases:
This system is common, mdeed almost universal, in America. Several local Autho-
 rities, in England, have adopted this plan, and a-large number of experts are in
favour of it. I have adopted it, in the case of Kingston, Jamaica, and Port Louis,
Mauritius, and further, have decided to do so, in the case of Port of Spain, Trini-
dad. In-the two first-named places, the works have been in operation for some
years, and I have heard no complaints concerning this manner of ventilation, or
more properly, Venting.

77. In the case of Hongkong, an objection may be raised to this system of
combined House and Street Sewer ventilation, on account of the great differences of
level, which exist, between contiguous dwellings. The mouth of a given ventilat-
ing pipe will often be near to, and at the same level as, a nelghbourmg dwelling-
room.

I do not, however, consider that this is an objection, of great »pféctical import- -

ance. The number of ventilating-pipes would be so great, that the nuisance, from
each, would be inappreciable. It is to be remembered that sewer-air will not be
continually pouring out of all and sundry ventilators, like smoke from a chimney.
The air will be going down some, up others, according to wind, temperature and
various other conditions.  The diffusion and dilution will be so great as to prevent
any appreciable nuisance. At any rate, the nuisance will be less than that due
to the untrapped gulleys or gratings in a street or lane; often narrow and
surrounded by lofty houses. ~Again, every house-sewer of any length is, or ought
to be, provided with a ventilating-pipe, which will, from time to time, emit
stenches, and which, I maintain, will generally be quite as offensive as if the
house-sewer were one in uninterrupted communication with the street-sewer, possibly
more so, on account of inadequate flushing of the house-sewers.

The main point to be considered is whether there are sufficient house-venti-
lators, to bring about the desired end. In the case of new Chinese houses, erected
according to the laws now in force, or which, it is to be hoped, will shortly be in
force, there will be practically no house-sewers. The sewage flows from the back-
yards, into an open channel, in the back-lane, which dlscharges into a trapped- gu]ley,
connected with the street-sewer direct. As there is no house-sewer, there is no
ventilating-pipe. To carry out the idea, in such cases, it would be necessary to take
power to erect ventilating pipes, against the houses, or elsewhere.

78. The question of Sewer Ventilation is one of the utmost difficult}, and con-
- cerning which no two authorities agree. Probably no one system is capable of
universal application. Therefore, I recommend tentative procedure.  The City of
Victoria is sub-divided into several districts, each having its special outfall. Let one

district be taken in hand. Let the sewer- gulleys be trapped ; using improved traps,-
- -as suggested by the Director of Public Works. Let the gratings of the manhole- -

covers be stopped up, and.above all, let the heads of the sewers be connected- -up, as
described in paragraph 75, then see what happens.

If any inconvenience- occurs, owing to traps being forced, or otherwise, then

. let arrangements be made for the provision of Vents. My opinion is that these
should be numerous and small, and above all, as inconspicuous as possible. . Cast-

iron pipes, of from four to six inches in dlameter carried up the sides of houses ,

just above the roof-gable, will in most cases be best.

" A conspicuous ventilating-shaft is -always assumed to vomit forth stenches,
Whether it does so or not. I remember a case in Malta, where a ventilating- shaft;
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like a mill-chitaney, was the subject of prolonged and heated correspondence, between
the Admiral Superintendent, and the Sewerage Authority, the former. reiterating

_complaints of the stenches which it emitted, and demanding that it should be raised.
During the whole of this time, this ventilator was absolutely disconnected fforp the
sewer. ' ' ’

On account of the great differences in level, which obtain in Victoria, it may
be well to divide the sundry districts into zones of equal level, by introducing
properly-formed traps in the street-sewers. Each zone might be separately
vented, thus preventing a great out-pouring at any one group of vents. I
do not recommend that this be done, until the necessity for so tloing has been
established by experience. Any attempt to produce a definite current, in some fixed
direction up or down, is to be deprecated. It will not -succeed, on account of the
wind-eddies which prevail-in Hongkong. It is moreover undesirable.

Constrtiction 79. The construction, renewal, alteration and repair of House-sewers is now

:ﬁ%‘;‘s‘w supervised by the Sanitary Board, who are provided with a Sanitary Surveyor, for

g;it&g:; this purpose. The construction is performed, only by certain contractors, licensed

Board. by the Board. No unauthorised person is allowed to do any work, in connection
with house-sewers. The Architect designs the house-sewers and the plan is sub-
mitted to the Sanitary Surveyor, for his approval. If the contractor for the con-
struction of the house, is not one of the licensed contractors, he must arrange with
one of them, to carry out this part of the work. The house-sewer contractor, finds
the pipes and other appliances, obtaining them wherever he pleases. After com-
pletion, but before the ground is filled in, the work is inspected and tested for water-
tightness, by the Sanitary Surveyor.

Quality of 80. The pipes and other materials are procured locally, and are, doubtless the

Pimeriale  best that are at present available. ' .

’ 1 am, however, of opinion that they are not of the pattern and quahtv that 1s
now considered essential. T see pipes, apparently of Chinese make, that are not
fit to be used, for any sanitary purpose, whatsoever. Speaking from memory, neither
the Chinese pipes, nor those manufactured by the Aberdeen Company, are as good
as they used to be.

The objec- 81. The use of indifferent pipes and fittings is a serious evil. The Sanitary
pons o the Surveyor, in order to get work done at all, has to pass house-sewers, constructed,
indifferét® ot as he thinks they ought to be, but in the best way that he can get them done,

under the circumstances, and with the available pipes. If ¢rooked or deformed
pipes are used, it is impossible to construct a true and accurate sewer. Then house-
sewers are indeed tested, after construction, with water under pressure. If, on
testing, one or more pipes prove to be leaky, then the only satisfactory plan is to
take out the whole length and re-lay it. It is difficult, almost impwssible to break
out one pipe and replace it, with another so as to make a satistactory job.

82. Tt is therefore desirable, in the interest of all concerned, including Owners
and Architects, that all sewer-pipes should be tested and inspected, before they are

‘used. The Contractor would then know that he is using materials with which he

can make good work, and that will pass the final inspection and test provided that
he lays and joints properly. Under this arrangement, much less will be left to the
individual judgment of the Inspector. He will not be called upon to decide
whether the work is good enough, in his opinion, or as good as can be made with
the materials available, but whether it is in accordance with the general Specification,
a document which should be accessible, both to Architects and to Contractors.

83. Every Sewer-pipe should be tested with an Hydraulic Pressure, of one at-
mosphere. Few pipes will actually burst under this pressure, this test is mainly of use:
for deteeting cracks-or porosity ; of course, occasionally, a very bad pipe will burst.-
A test may indeed be effected by placing the pipes upright, with their spigots embedded .
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in & mass of ‘c’lay-puddie “To test. in this manner, will oecupy twenty-four hours

_or more, whilst, given. a proper testing-press and apphances, the hy drauhc test is

usuallw effected in one or two minutes.

In addition to the hydraulic test, pipes should be callipered and examined
for straightness, and no pipe deviating, more than some specified amount from the
standard-dimensions, must be accepted. 1 shall be happy to furnish, when I return
to England, a copy of the Standard Specification, which has been used for some

. time past, for sewer-pipes manufactured for works, carried out under my direction.

The standard regulations concerning hotse-sewer construction, though not textually
applicable to Hongkong, m1ght also be of use.

84. It is perhaps now too late to introduce the S)Stelll which has been

"adopted elsewhere, under Wh1ch all pipes and appliances are imported by the Sewer-

age Authority.

I am of opinion, therefore, that all pipes should be inspected and tested before
use. There would be difficulty in testing at the works of the manufacturer, as
many of them are at a great distance. Probably, the best plan would be to provide
a depdt, at which testing could be effected. This might be worked, on the lines of
a Bonded Ware-house, contractors stacking pipes there, and taking them away after
testing as they required them. It would not be necessary that each individual
contractor should take away the identical pipe that he brought in.  He might merely
obtain a receipt for so many approved pipes, and be entiled to draw against the

" same.

85. To establish a Standard of Quality, it will be well to import a small con-
signment of pipes, bends, junctions, traps and hoppers, made to the specification,
and of the standard pattern, which has been adopted elsewhere. T have adopted a
five-inch pipe, as the universal size for house-sewers. 1 am of opinion that a four-

inch pipe is too small, and a six-inch too large. A five-inch house-sewer suffices’

for almost every class of tenement. Formerly there was difficulty in obtaining five-
inch pipes. Now this is not so. Thousands have been supplied to works abroad ;
and numerous- Local Authorities now specify five- inch house-sewers. I have largely
employed this size for street-sewers, ‘

86. Ifind that even Licenced Contractors do not pay sufficient attention to house-
sewer construction. The Sanitary Surveyor is often called upon to inspect house-

As to the
arrange-
ments for
inspection
and testing.

Importation
of standard
pipes, traps
and
appliances.

Fee for
inspection.

sewers, that are obviously imperfect, and which should never have been reported as -

.ready for inspection, frequently he has to pay two, three, or more visits, before he

can finally pass the work. These repeated inspections, not merely. waste the time
of the Government Officers, but cause inconvenience to the owrter, as they delay
construction, and postpone the occupation of the tenement. If the pipes and

material, were inspected and tested, before use, there is no reason why a house-

sewer should not be passed, at the first inspection. Failure so to do, must be due

to want of care, on the part of the contractor, for which he should suffer. ‘_ I
therefore recommend that a fee of $10 be paid by the contractor, to the Government‘

for every inspection, after- the first.

87. House-sewers, runming under houses should be made of cast-iron pipes,
properly coated with Dr ANGLS SMITH'S comp0s1t1on The present, practice in
such cases, is to bed the ordinary sewer-pipes in lime and red earth concrete. This
is not good enough. If cement were used, the cost of bedding in concrete, would
be nearly if not quite equal to the extra cost of the iron pipe. Again, beddmg in
concrete necessitates or ought to necessitate two mspectlons one before the concrete

Drains under
houses to be
of Cast-iron,

is put in, and a seecond after so- domowto see lsf the pipes have been dislocated by |

ramming in the concrete.

»
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88. I am glad to see that the use of cast iron is becoming more. general than it
used to be, for rain-water plpes ventilating-pipes and the like. It would be good
to make the use of cast-iron compulsory for all such purposes.” Cast-iron-
pipes offer such facilities for construction and fixing, that they will probably cost
little more than stoneware pipes properly jointed and fixed. "

89. In the case of House Sewers, efficient “Venting” is more necessary, than
in the case of Street Sewers. Indeed I am prepared to admit, that even Ventilation,
in the sense of the establishment of a current of air, or the permission of a current
of air to flow through the system, isin the case of House Sewers, desirable. But the
arrangements which will secure effective Venting will effect Ventilationi also, if
properly constructed. A house-sewer, especially that of a lofty building, must, in
order to be efficiently vented, be open at both ends. If it were not, then a sudden-
rush of sewage, such as the flush of a water-closet would either force or un-seal -
traps. | ’

The present arrangement of House-sewer ventilation is one that is common
elsewhere ; though not now universal. The ventilating pipe terminates in an open
outlet above the roof. At or near ground-level there is an opening, on the house

_side of the disconnecting-trap, called a ventilating #n/et.  This, here as elsewhere,

quite as often serves as an outler, and causes a nuisance. To get over this
difficulty, it is common in England to use a flap-valve of tale, opening inwards,
so as to close when there is a down-draft. Now in the first place this talc valve
generally gets out of order; and either never opens or never shuts. It seems,
however, to have escaped the notice of those who devised this arrangement that
when the Talc valve is closed, on account of a down draft, the house-sewer is
unventilated or un-vented, for it is open only at one end.

By abolishing the Intercepting Trap, this difficulty is obvmted another great
advantage of the system of common ventilation of House and Street-sewers. If
there be an intercepting trap, then the only way of properly ventilating a House-
sewer efficiently, is to place the so-called /n/et in some unobjectionable place, either-
by carrying up a pipe or otherwise.

90. The construction of house-sewers might be improved in many matters of
detail, greater ease of access, for the purpose of removal of obstructions, might be
given. All these arrangements are, however, tully "described and figured in the
Instructions for the construction of House-Sewers, a copy of which I propose to
provide. I will, therefore, not pursue this subject further at present.

DRAINS, STORM-WATER CHANNELS AND NULLAHS.

91. No Drain, Surface-water Channel, or Nullah should be covered or closed
in, if this can possibly be avoided. A Drain must necessarily receive some filth
or garbage, which is practically sewage, or rats and other animal will die in it.
The dry-weather flow through it, will be negligible, certainly insufficient to
flush it efficiently; . on account of the large size, necessary for conveying
storm-water. 1 have invariably observed that covered storm-water Drains are
productive of greater nuisances than decently-constructed Sewers.  Storm-water
Drains should, whenever practicable, be 6pen, so that they may be scavenged, like a
street. If they must be covered, then they should be large enough for men to
go through them, with ease. Unfortunately, it is not possible to re-open all the
storm-water drains in Victoria.* At Kowloon, and on the New Territory generally, '
covered drains should be avoided.

92. The want of complete Records, again prevents me from making any
definite recommendation as to the course to be adopted with regard to the Drains in
Victoria and the Hill-District. There can be no doubt that, the Drains now receive
more filth and sewage than they ought to do. This appears to be due, partly to '

- * Bume, in the Hill-District might be opcned. -
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defective scavenging, whereby much dirt and even excreta are thrown into the drains |

through the gulleys ; and partly to overflows or leakages from the Street Sewers. The.

first evil may be cured by improved scavenging, a question which will be dealt with
" ina subsequent section, and the second, by more efficient inspection of Sewers. T can
.Cite a case, in support of the latter statement, which came to my personal knowledge:
On visiting one of the open storm-water Drains, which had been constructed, from
my designs, in 1890, I found that a stream of unmistakable sewage was flowing

down its floor. This had been evidently going on for a considerable time, -

unknown to .the officer in ‘charge of the sewers. On examination, it was
found that a manhole of a sewer above was blocked with dry-refuse, and
that the sewage was overflowing into the nullah or drain. The trap, leading
to the sewer-pipe, under the floor of the drain, was also plugged up with refuse.
This incident supports the recommendations which I have made, to the effect that
the maintenance of Sewers and Drains should be handed over to the Sanitary
Board. An Engineer and one Inspector cannot possibly inspect a spread-out town,
like this City, in an efficient manner. The Board, on- the other hand, have numerous
Inspectors, who are continually circulating, through the town, and who therefore
could not fail to detect and report such an obvious nuisance, were it their duty

to do so. At present it is not their duty, and, naturally, they confine themselves -

. to their business.

93. I'understand that the amendment of the Drainage System has never been
considered, in a comprehensive manner. Probably this is due to the insufficiency
of staff. Deviations and re-constructions have taken place, from time to time, and
some improvement has doubtless taken place. From such plans as exist, it would
appear that numerous Drains exist that are obsolete and useless ; or at least could be
made so, by some re-arrangement of the side-channels of the street. They were
originally put in to serve as sewers, a purpose. for which - they are no ‘longer
required, on account of - the construction of Sewers. It appears that, up to 1894,
and even later, little was done to re-construct House Sewers. It was obviously impos-
sible to connect an old House Sewer, one foot or more square, to a pipe. Therefore,
some of the old Drain Sewers were allowed to remain, and still exist, notwithstanding

-The whole
system of
drainage to
be revised.

the fact that they are no longer needed. I am, therefore, of opinion that the whole -

Drainage System should now be examined and surveyed and levels taken. This
done, a comprehensive scheme of reform should be drawn up. '

94. I can, with the informatien available, only describe the general principles
which should guide the design of drains or storm-water channels.

The most important point is to keep storm or surface-water on the surface,
that is in the side-channels, to the utmost extent possible. - So long as side chan-
nels can carry the waters of a heavy storm, no covered drain should b’e.permitted.
It would be better to risk occasional inundation, than to have the permanent nuisance

of a covered drain. At any rate, the covered Drains should be refluced to a minimum.

length. Some covered storm-water drains must always exist, notably those which
trayerse ‘the City, from South to North, bringing down rain-water, from the hills

Principles
on which
drains should
be designed.

above ; the covered Nullahs, in short. These are fairly numerous, so that there should -
be no difficulty in bringing surface-water into them, by short lengths of covered
drain.  Some of the South—and North—running Drains might, ‘in places be un- -

covered, even now. In cases where insanitary areas are resumed by the Crown
open channels should; wherever practicable, be substituted for covered. A proper
arrangement of street will permit this to be done. ' '

“These covered Nullah drains, those running down through the town have, for

the greater part of their length, ample gradients and keep clear of deposit, even with -

the normal dry-weather flow through them. From about Queen’s Road to the Praya,

they have necessarily flat gradients, and their inverts, though higher than they were,

are considerably below high water mark. - Consequently, the dry-weather flow is

>
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wholly insufficient.to flush them, in the tide-locked parts, and stagmftion takes place.

In addition to the filth, brought down by the drain from above, some is: doubtless

- washed in by the tide. I venture to believe that the nuisances complainied of, with

regard to the Drains, are due to stagnation in their flat parts ; and T am convinced' that
many nuisances, attributed to the Sewers, are really due to the Drains. From time
to. time, up-currents occur and stenches issue from the open mouths of these drains,
or from the untrapped storm-water gulleys, leading to them. To prevent up-cur-
rents of air, tide-flaps were formed, tried and fauled I believe -that they were
wrecked during typhoons. '

To flush the lower, flatter and tide-locked parts of the drains, a perfect tor-
rent. of water would be required ; far more than could ever be afforded by any

water-works. It may even be impracticable to supply a sutﬁmenq of salt-water

for this purpose. It would be somewhat dangerous to trap theé mouths of the
drains, with cast-iron plates dipping below low-water level. “An obstruction might

be caused, which might bring about the bursting of the drain, durmg a rain-storm.

This actually happened in 1889.

~ Lam free to admit that both the flushing of the lower part of the existing
Drams and their ventilation throughout, are problems of the greatest difficulty.

It seems, therefore that the best programme, for present adoption, may be
summed up as follows :— :
- (@) Abolish all unnecessary Brains, and reduce the lengths of :a;ny that
cannot be dispensed with, to a minimum.
(4) Whenever pra‘cticsible, open any Drains that are at present -covered. |

(¢) By careful scavenging and management of the Sewers, rmmmlse the
amount of filth that finds its way to the storm:water Dralns

(d) Flush the branch Drains with the water of the streams above.

When a complete plan of the Drains is before me, I shall be glad to tul ther

conslder th1s difficult subject.*

o951 recommend that the maintensance of all sewers, drains; storm-water chan-
nels and nullahs, covered or open, be handed over to that Department of the Sanitary

‘Board, which is charged with street scavenging and cleansing, namely, to the Depart-

ment of the Medical Officer of Health. By ‘“maintenance” T mean scavenging,

“cleansing, flushing, removal of obstructions and all operations, which do not involve

breaking up the surface. New works should be carried out, as heretofore by the
Public Works Department, and then handed over to the Sanitary Board. There
would then be no division of authority. If a Sewer or Drain were obstructed,
then at least, the responSlble person would be known. The Medical Officer of

Health now commands the services of a numeLous and well orgéuﬁsed scavengers’

staff. The Public Works Department has one Engineer, two European and three
Chinese foremen, to supervise the City of Victoria, the Peak, Aberdeen, Shauki-
wan, and the whole of the Kowloon Peninsula, an absurdly inadequate staff.

The Medical Officer of Health—I speak after conference with him—would
hardly require any addition to hlS staff, other than the transference of the Overseers
and Foremen, now in charge of the Sewers and Drains.

- To €arry. this -arraggement into effect, he must be provided with eorrect record-r
drawmgs of the existing Sewers and Drains. He should, moreover, have the
services of a Chinese or Eurasian draftsman to keep the plans up-to date.

The existence of such plans is absolutely essential to the proper administration

of the -Sewerage and Drainage works; whatever be the nature and constltutlon of-v

the Authorlt;y to- Whom they are entrusted

* Thls p]an is now bemg prepazed

5
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SCAVENGING AND REMOVAL OF EXCRETA.

T 96. The Scavenging of the City is carried on, under the direct supervision of
the Medical Officer of Health, and is now performed in a far more complete and i
efficient manner, than in times past. Formerly there were Depits for dry-refuse,
scattered about the town, in rather insufficient numbers. Householders: were
supposed to causé their dry-refuse to be conveyed to these depdts, which were,
from time to time, emptied by a Contractor who removed the rubbish in boats.
As the distances to the Depdts were, in many cases, great, the inhabitants, not
unnaturally, did not do so completely, but either stored it in back-yards, stuffed it
down the sewers, or got rid of it, in some irregular manner. As the dry-refuse is

o

Organization
of scaveng-
ing depart-
ment.

worthless, the Contractor had no interest in seeing that the rubbish was fully .

collected and removed. The less refuse collected, the better was it for him.

The City is now devided into ten Districts. Every two Districts are pre-
sided over by a Senior Sanitary Inspector. Under him, again, in each several
District; there is a European Sanitary Inspector, as well as a Portuguese or Indian

‘Foreman. The Contractor merely furnishes baskets, brooms, and gangs of labour-

ers, with Chinese Foremen, who work under the direction of the aforesaid Inspectors,
who, again, are under the supervision of the Medical Officer of Health.

The Contractor also provides junks, of approifed pattern, with which he
removes the rubbish and throws it into the sea, at specified places. The Con-

tractor is responsible that no refuse is thrown into the harbour, and if this takes

place, he has to pay the cost of dredging out any accumulation, near to the
stations of the receiving-junks. The Whole system appears to work well. The
only defect seems to be that, despite the stringent provisions of the contract to the
contrary, too much dry-refuse finds its way into the Drains and Sewers. I suspect
that this is dus to want of care in completely removing the dry refuse, before wash-
ing down the side-channels in the strests. This evil is undoubtedly aggravated hy
the improper construction -of the gulleys. The gulleys are now.cleansed by the
scavengers. I believe that, when the scavenging of the Sewers and Drains is under
the Scavenging Authority, more care will be taken, by all concerned to prevent
matter from entering which will have to he removed by the same Authority, or

rather by the Contractor under him.

97. Removal of excreta is now performed b) an independent Contract8Y ; who
pays the sam of $73,000 annually, with respect to the manurial value of the
excreta. It is to his interest, therefore, to remove as much as he can, provided that
it is worth carrying.  As heretofore, no doubt some excreta, too dilute to be worth
carrying, such as the washings of the pots, finds its way to the sewers. As long
as it goes to the Sewers, and not to the Drains no harm will resuls It will only
necessitate, a little additional care in the cleansing und washing-out of gulleys.

HOUSE CONSTRUCTION AND OVERCROWDING.
98. I have no hesitation in stating, that as regards overcrowding, the present con-
ditions of Victoria are, generally, rather worse than better, than they were in 1882.
As regards cubic capacity, per individual, they are about the same ; but, as regards

' ground -area, the conditions are worse, owing to the great number of lofty house%

that have been built, during the past twenty years ; or less. Many of the old rookeries,

* the centre of the town exist, in a state little different to that which I described in 1882,

Lven the new buildings on the Praya Reclamation are, asregards construction, scarcely
less insanitary than the old. = T do not propose ‘here to go into details, with regard to
house-construction and overcrowding. This matter has received the attention
of Professor Sivpson, and he will no doubt deal with it in his ﬁnal report ; and
I Lnow that my views and hIS are in complebe agreement,
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In this matter, the recommendations, made -from' time to time, during the past
twenty years by the Professional Advisers of Government have been practically
set aside. The reason for this is simple.” If the number of pe cople, which can
be packed on a given plot of ground is reduced by limiting height, and by
reserving open spaces, obviously the value of that plot, is reduced also. Now
land is costly in Hongkong, either it has to be excavated in the hill- side, or
reclaimed from the sea. Naturally, the land-owner desires to get the best rental
for his land, by crowding as many tenants upon it as possible. Consequently,
during the past twenty years, numerous Building Ordinances, drawn up by
the Professional Advisers of the Government, have been brought before the
Legislative Council, but in each case, many salutary provisions have been withdrawn
or emasculated at the request of the Unofficial Members of Council, representing the
landed interest. The Government has hesitated to use its official majority. Since
the outbreak of plague, the mercantile section of the community have realised that
their interests are not quite independent of the health of the Chinese population.
Commerce is disturbed by quarantine in other ports and ocherwise. Hence the
Petition, which was sent to the Secretary of State for the Colonies.

- The Commercial and Land-owning interests are opposed.. The former desire
freedom from epidemic or pandemic disease. The latter, the majority of whom are
Chinese, and not British subjects, desire to get the greatest possible rents, which
connotes overcrowding and insanitary dwellings. The two objects are absolutely
‘incompatible, one or otheér must go to the wall. Which is to yield, the Furopean
who founded the Colony, or the Chinese who comes ‘to it for his own purposes? . -

99. One thing is certain, and that is so long as dwellings are overcrowded and
insanitary, no amount of external sanitation will-give immunity from-epidemics of
disease. - The water-supply, sewerage, drainage, scavenging-all may be perfect, but
there will be no complete security, so long as dwellings are over-crowded and
filthy. Vigorous measures, such as those now enforced by the Sanitary Board,
will no doubt mend matters and tend to prevent an epidemic, but they cannot be
depended upon to prevent one certainly and entirely.

The Government in shorc have to face the ‘problem, which is still awaiting
complete solution elsewhere ; namely the housing of ‘the working classes. In
London and other towns, it is found almost impossible, on account of the high price
of landto buy up msanitary properties and replace them with propsr dwellings at
a remunerative price. That is to say, it is not, as a rule, practicable to buy
up insanitary areas, and rebuild the dwellings, so that they can be let at a rent
that the displaced population can pay: and at the same time pay interest and
sinking-fund, on the capital expended, in purchase and reconstruction.. So much
is this the case, that many hold the opinion that full value, computed upon rack-
rental, and with - consideration for compulsory sale, should not be paid, in the case
of insanitary building. T am further of opinion that nothing short of the general
resumption of insanitary tenements, and their entire re-construction, will bring
about any thorough improvement in the sanitary condition of Hongkong. Unless
some drastic legislation be adopted, limiting the purchasing price, resumption and
reconstruction will prove unremunerative and the loss will have to be paid for by

some one. Is the loss to be borne by the community at large] or by the owners of the

insanitary property, or how is it to be proportioned ? The Housing of the Working
Classes Act, 1890, lays down precise instructions, as to the valuation of .insanitary
property, and enjoins that deductions be made with respect to its improper use or -
condition. It further enjoins that the usual allowance of 10 per cent. for compul-
sory purchase, shall not be added. '

100. The resumptlon of Taipingshan affords an example of the non-remunera-
tive character of 1nsan1tary districts, under ex1st1ng conditions, as to the purchase of
property. The greater part of Taipingshan is still vacant. There are on itonly a
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few dwelhngb\, by no means oo’ eamtar} in, character ~ The non-occupation of this
district is, T understand, due to the fact that the Government cannot find tenants
who are prep:u'ed to pay the price per square foot that the Government paid for
this district. - It is said that the tenants are not forthcoming bacause of the very
moderate, I may say insufficient, restrictions as to height and open space that the
existing law requires.

101. It seems to be undesirable that so valuable a site as Taipingshan, should
remain so long unoccupied. It is of course out of the question to allow buildings
of the old and insanitary type to be erected thereon. Rather than allow it to be
unoccupied, it would be better to build sanitary buildings and let them for what
they would fetch. It has however been suggested to me that Taipingshan affords an
excellent site for much-needed puablic buildings. It would, T am informed, be the
best possible place for the Proposed “\Ie(h(al School, owing to its propinquity to
the Civil Hospital, the Alice Hospital and the Tung- Wa Hospltal

Again, it would be an excellent spot for some dwellings of the subordinate
staff of Government officials. These persons now have the greatest difficulty in
obtaining quarters, at rents that ‘they can afford to py, that are consistent with
decency, self-respect and health. Having had some experience in selecting subordi-
nate officers for Hongkong and elsewhere, I am prepared to say that I feel certain

that competent well-conducted men cannot be obtained far less retained for the salaries

now offered, as long as house-rent and living is as costly asitis.  If good quarters were .

provided, similar to Married Sergeants’ quarters, it would greatly facilitate matters,

-One of the first questions asked by candidates is whether quarters are provided, and

what is the cost of living. If I could assure them that free quarters are provided,

and describe their character, I could often secure the services of competent men.
. who now refuse to accept emplovment

102. Most of the defects which I have described are due to the insufliciency of
the Public Works staff and to repeated changes which take place there. Much diffi-

Re-occupa-
tion of Tai-
pingshan.

Insufficiency
of staff.

culty has been experienced in the preparation of this 1eport by the absence of proper -

record-drawings and surveys. I am sure that none of the Engineers, who have
‘held the post of Director of Public Works, failed to appreciate the necessity fqr

proper surveys and records, and the fact. that they are wanting is, to my unnd
proof positive that the Department has for years past been undermanned. 1 have,
however, expressed my opinion fully on this matter in another place. I shall hope
to make some further suggestions on this point in a special report.

103. The following is a brief resumé of the conclusions which I have arrived

at, with regard te sewerage, drainage, scavenging and house-construction :— *
(«) The Sewerage System has been carried out, in general accordance with
the principles laid down by myself in 1890. v .
(6) On the whole the system is working well, though there are sorme
defects, not however difficult to remedy.

() Deposit accumulates in the low-level sewers. This is not sewage,
but road detritus and other -solid .substances which ought not to
enter the sewerage sy stem,

() The entrance of i mlproper solids into the sewers is principally due to
two causes—want of eare in %cavengmg, and improper - constructlon
of the sewer-gulleys.

-(e). Sewer-gulleys ought to bz trappad, and pI‘OVIded with close-barred
gratings.

(f) Flushing is sufﬁment in the uppar ani steepar parts of the SewemO‘e
system.

Summary.,

_ {«) More use should be made of the water of Nullahs for ﬂuehmfr purposes,

but this should bz reserved mainly for the Dmmq
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(1) Tt is probable that salt-wetér flushing is deésirable for the low-level
sewers. This is, however, a question, upon which I must reserve my
opinion, panding further investigation.

(¢/) The materials and appliances now used for house-sewers are of in-
different quality. Pipes should be inspacted and tested at a dep it,
before use. A supply of smndard goods should be imported.

(j) The whole Drainage sy stem requires careful reform.  All unnecessary
covered Drains should be abolished.

(k) To avoid division of authority, bringing about to some extent the evils
described under (¢), it is' desirable that the maintenance, that is,
cleansing and flushing of the Sewerage System and Drainage System
be transferred from the Public Works Department, which has a
miserably insufficient staff, to that department of the Sanitary Board,
which has the supervision of the scavenging (the Medical Officer of
Health.) Under the expression Drain I mean and include all storm-
water channels and nullahs whether covered or open, within the
urban area.

(I) The transfer of the maintenance of sewers and drains from the
Public Works Department to the Sanitary Board will not necessitate
any material augmentation of the staff.

(m) New work and structural alterations in connection with sewers and
drains, should be carried out by the Public Works Department, as
heretofore.

(n) Scavenging is efficiently performed, saving as regards the matter
1eferred to under (/.).

(0) As regards surface crowding and insanitary dwellings, the state of the
town is rather worse than it was twenty years ago.

(p) No amoumt of external sanitation will absolutely av01d the recur- -
rence of epidemics, so long as a large proportion of the dwelllngs are . »
insanitary and over-crowded.

(7) To improve insanitary dwellings extensive resumption and re-con-
struction will be necessary.

(+) Resumption and re-construction cannot be remuneratlve so long as
full market prices are paid for insanitary property.

(+) If on new areas, only sanitary buildings are to be erecbed the value of
the land will be decreased.

(¢) The Public Works staff is much undermanned in every branch, both
technical and clerical.

I have the honour to be,
Sir,

Your obedient Servant,
OSBERT' CHADWICK.

The Hon. The COoLONIAL SECRETARY.



