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To the Corporation of Dundee is due the eredit of originnting: a 
~uggestion made during the earlie-r part of the year, in response to wlJich 
.. number of Municipal bodies supplied the Honorary Secretary (rt,nernl 

'Of the Congress with brief n-ports relating. to t~eir rital statistics and 
<'Ol"porate history, and embodying the result.~ of local sanitation. These 
-communicatioD.o;.-which were ob,;ously unsuited, and were not intended, 

to form " subject of discussion by the Congress-are collected in the 
present volume, and, in ordt.>r to facilitate reference, ha,-e been arrange<l 
in alphabetical order under the Dames of the cities and towns to which 
th('y se,-erally refer_ Tht.>y thus present, in a compact and accessible 
form, 8 considera.ble mass of information, which can scarcely fail to prove 
yuJuuble as well as intE-resting_ For-dealing, as thE"y do, more or less 
fully with all the great questions of modern sanitation-they indicate 
some of the many ways in which these problems have arisen, the causes 
which ha,-e operated to make them urgent, Bnd the methods by which 
tht.>y are being successfully solved by communities TSr);ng within wide 
limits of population nnd of very different rates of growth, existing under 
ft. cliversity of social eonditions, and occupying areas that dilft.>r greatlJ~ 
in extent, in configuration, and in c1imate_ 

G. V. POORE, 

Honorary Secretary General. 

• Including those furnished by the Municipalities of Ahmedabad, Bomba" 
Ctllcutta, and Rangonn, which allO appear in Vol. XI., IndiaJl Hygime ontI 
DelIWgI"Rphg. . 

I p.I865. 42 
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MUNICIPAL HYGIENE AND DEMOGRAPHY. 

~e City of Aberdeen . 
• • • 

Delegate. to tl,e Congress. 

Lord Provost DAVID STEWART. 

Councillor GEORGB MACONNACHIE. 

Professor MATTHEW HAY, M.D. 

The city of Aberdeen is, with the exception of a small part south of 
the River Dee, wholly situated on II. gently ris~ng ground between the· 
Rivers Dee and Don, and extends downwards along the Dee to the 
shore of the North Sea. Its elevation above sea-Ie¥el varies from 0. few 
feet to 300 feet, the mllSS of the city being under 100 feet. Its 
position is, therefore, all the whole, favourable to good drainage. 

The population, as estimated to the middle of the present year, i~r 
within the recently extended boundary of the city, 125,566; and the 
area. amounts to 6,602 acres, or nearly 10 square miles. In spite of 
seyernl na.tural disadvantages, such as distance from coal and iron 
markets, the population has increased with remarkable rapidity in recent 
de('ades, the percentage of increase at the recent census being over 16, 
and at each of the previous censuses of 1871 and 1881 over 19. 
Aberdeen is, therefore,. one of the most rapidly growing of the larger 
towns in Scotland. Its area is now the largest of the Scottish towns,. 
but much of the portion recently nc.ldec1 is nnbnilt upon. 

For the ten years ending 1890 the following are the average'S of 
the meteorological observations during the four quarters of the year :-

BAin. _I"O~ I Baln. 

1881-90. 

-- r: ;:l Directions. .... .... 
~~ g ~ Q a e ~ 
0... a ... =w !_ 

t r' !:i.· :--P-... -v-.i-IIn-.-.... -c1,-!-: 
;l; ...q -< ;::;t 

------~--~--~~~--\ --~-------+~ 
In •. 1 

1st Quarter 

tnd QUlU'ter 

8rd Quarter 

4th QUInter 

Ins. OF, op, 
29"7"" 38'7 10" so 156 '1'2 3'0 S.W" N •• .t N. W. 

lhs. ,., 
- 29'900 48'6 13'4 '16 48 15'0 6') S .. N,. &; S,B, O'S 

.. 29'848 Mi') 13'0 '1D I5iti 8'! G'2 S.W .• N.W,. &; N. 0''; 

.. 2O·'1tI2 411"6 10'1 813 M) D'l 2'2 B.W •• W .• & N.w.1 1'1 

-----;--·:--1--·1-·-1-- ---1-------'-· 
·129'622[ 013'9 11''1 80 218 SO" "'1 S.W •• N •• &; N.W. ~ 0'9 Wholo Year 

_______ . ---'-_-'--...1._-'---'---'-_C---'-___ '---

The climate is somewhat colder but less wet than the aventge of 
Great Blitain, and is distinctly bracing, eV{,D to occasional harshness, 
especially in early spring. 
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HOU$ing.-As in other towns of ancient origin, the streets were all At 
one time narrow and. ilIM conditioned. But within the present century 
great improvements ha.ve been carried out which have completely altered 
the chamcter of the town. In the fi .... t place, at the beginning of the 
century, two streets of splendid proportions were projected at right 
angles to each other from the old market-place in the cpntre of the town, 
and along these are now reared the -chief buildings of the city, and they 
form the great avenues of the city's traffic. By 8 scheme, only just 
completed, and costing 125,000/., further improyements of n similar' 
kind have been effected, which add greatly to the beAuty of the tOWII. 
The total number of streets and"roads in the city DOW nmOlmt to 530, llnd 

lPiLAII 

AIIEIlDIEEli 

.qo. 

th.ir total length to 110 miles. The houses are mostly thrse to four, and 
.occasionally nve storeys in height, and are, ahnost without exception, built 
of impervious granite. The honses in the centre of the older parts of the 
town are still in many CASes deficient when judged by modern standards; 
hut comparatively few hOllses remain which are unalterably bad. The 
working classes live almost wholly in so-csliN. tenemeot-houSf's, four, 
six, or eight families E'lotering their houses from 0. common staircase. 
This mode of housing is still being adhered to in the most .;eeently built 
houses. The wealthier classes are largely housed in termees or detached 
villas, and many of the better off arlizans nnd middle classes (relatively 
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spE'1l.king) are showing a preference for houses with a separate entrance, 
and with a modicum of garden. Neither the 10001 authority nor any 
other public body has undertaken the erection of house .. for the working 
classes. By a local Police Act of 1862 considerable powers were 
granted to the Corporation for the re"au\ation of new buildings, ami 
these powers are now being very fully exercised. It is questionable if 
there exist in any other city more advanced regulations for the plans 
and for the drainage and ventilation of new houses j and they are 
rigorously enforced. Very active attention has also been given in 
recent years by the sanitary officials to the drainage and ventilation of old 
houses, with the result that annually many hundreds of such houses have 
their druinage and general SRnitary arrangements remodelled and brought 
into conformity with the most modern requirements. Under the 
Aberdoen Corporation Act of 1881 the Town Council acquired power, 
without opportunity of appeal by owner, to close aoy house wh~ch is 
certified by their medicnl officer of health or sanitary inspector, or by 
any two medico.! practitioners, to be unfit for buman habitation. This 
somewhat arbitrary power has been judiciously utilised by the Council 
for the closure of several hundreds of the worst houses withuut serious 
protest on the part of owners. 

Only one scheme has as yet been carried out under the Housing of 
the Working Classes Acts, nz., that for the demolition in 1884, at a 
cost of ne.rly 16,000/., of an ........ of old, low·lying, and highly insanitary 
property, in which repeated outb"eaks of typhus fever had occurred. 
Similar sch€'mes for other areas in the city are likely to be under the 
consideration of the COlmci! "'ery soon. 

Waler.S"pply.-Prenous to 1866 the city obtained its water·supply 
from thE" Ri,-el' Dee, at a point about a mile abov~ the city. The water was 
pumpec.l by an engine to a large water-tank in 8 building in the upper part 
of the cit!·. Iu 1866 this supply was discontinued, and a fresh and much 
more nlmlulant supply was introduced from a point in the Dee more 
than 20 miles from Aberdeen, and nIter beds and storage reservoirs were 
at the snlll(~ time constructed. The water thus obtained is sufficient for 
the supply of the greater part of the town by natural gravitation; but 
the higher parts 8re supplied from separate reservoirs to which the water 
is raised by ~team-pumping. The Corporation obtained padiamental'Y 
power to tuke 8,000,000 go.llons daily from the Dee. The consumption 
for 1890 was 6,500,000 gallons daily,.or about 60 gallons per head of 
populstioll. The waterworks have 'cost up to the present time 255,000/. 
Except for slight sewage pollution from the two or three ,illages on its 
banks-aud steps are being taken to prevent this-the Dee affords a 
water of great natural purity, containing, on an average, about 3i grains 
of total soli,L., l grain of chlorine, . 01 part (per mill.) of free ammonia, 
and' 04 pert \per mill.) of albuminoid ammonia, and SCSJ:Cely more than 
10 of hardness. It is, therefore, a water which is eminently suitable for 
both domestic and manufacturing purposes. It is almost unnecessary 
to add that the supply is constant, and that house·cisterns for water for 
potable purpG.-"E'8 are Dot permitted in new houses, and haT'e been largely 
(':xtirpated from ohler houses. 



10 Municipal Hygiene and Demography. 

Sru-erag/l.-Owing to the abundance of the water-supply, the wet 
Hystem for the disposal of sewage is employed, and waterclosets arc, almost 
without exception, in universal use. In 1864 0. thorough system of 
drAinage works was commeo·ced at a total cost up to the present time oi 
about 120,OOOi. The total number of mnin sewers is now 450, and they 
measure 69 miles in length. With the exception of a small portion 
which is used for irrigation purposes, the whole of the sewage is 
discharged unpurified into the Dee, the greater part at the extreme 
toouth of the Dee, but within the Lreskwaters, and the remainder at n 
point opposite the middle of the town. It is proposed to remove the 
latter outfall further down the river. The outfall of the sewage within 
the mouth of a tidal rh'er is undesirable, Bnd proposals have recently 
been made to have it transferred to some point on the const line, but, as 
yet, no plnn has heen adopted. The small port of the .ewage used for 
irl'igation is com-eyed to a farm of abQut 50 &Cn's, cloSE' to the sea, and 
the owner pays a rent of 100/. annually for the use of the sewage. Th. 
farm, though not far removed from dwelling-houses, has not been found 
to be injurious to hea.Itb. 

l)isposal of R~rU8e.-The refuse of the City is collected by mean. 
of carts amI is removed to 0. railway depot,· abont half 8 mile outside the 
town, from which it is _ 80M and distributed to fnrmers for manurial 
pUrpoSE'8 at a price \"8rying from lB. 3d. to 2,. per ton. No destructor 
is in use in Aberdeen for the treatment of refuse. The cleansing or 
scavt"nging staff consists of an Inspector anel 124 Olen, nnel r(>.quires thE" 
spr~;ces of 50 horses •. 

Common Lodging-Houses; public Wash-Homes; public Baths; 
Slaughter-HouS<8.-N~ne of these have heen as yet erected by the 
munici~lity, although proposals to do so bONe frequently hf'.en discussed. 
The lodging-hOUses ore privat.ely owned, Bmi ore almost wholly located 
in the older and more overcrowded pms of the city, in very olel 
buildings originally erected for other purposes. The minimtttn amount 
of cubic space now allowed to each adult lodger is 400 cubic feet j 

hefore the year 1891 it was 300 cubic feet. Although there are no 
public baths owned by the Corporation, a private company eoreeted a 
handsome and well-equipped building for baths, in the east end of the 
city, a. few years ago, and their baths are extensively patronised by all 
classes. The sea itself, being close at band, is largely used for bathing 
in summer. The city is greatly in need of 8 general and municipal 
slaughter·hOllse;- but although plans of such B slaughter-house were at 
one time before the Council, the slaughter-houses are still privBtf>ly 
owned, the work being, however, concentrated mainly in two large 
buildings. 

Hospital., 4-c.-The city is well provided with hospitals and other 
means for treating the sick. The principal hospital is the Royal Infirmary 
(founded 1739), with accommodation for 200 patients (and, after 
reconstnlction, for 250). It is at present undergoing complete reconstrue_ 
tion on the most advanced principles, at a cost of 40,0001. to 50,000/. It 
is to he lighted by electricity, and will prohably he in part ventilated by 
Koy's meclJaoical method. There is also a recently erected hospital for 
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sick children, accommodating about 80 patients j and a commodious and 
elegant hospital forincumhles. The City (Fe,·er) Hospital accommodates 
fully 100 pstiE'Dts, and was erected and is maintained by the municipality . 

. It is situated on tbe outskirt of the east end of the town, and consists of 
an administration block, five one-storey pavilions of wards, and 8 

reception honse-all distinctly separated.. Excepting one pavilion, which 
is of wood, it is built of concret(>, and cost over 16,0001. It is utilised for 
the treatment of all the ordinary infectious diSE"ases or feve-I'S, except 
typhoid fe~er, cases of which are still treale<l in the general hospitals. 
S('8.l"let feverC8.SPs const.itutethe bulk of those treated in the Fel"er Hospital, 
but n>rently large numbers of measles CilSeS haw. al-ro been admitted. 
During the five years ending 1890, the 8vprage number of patients 
(exclusive of quarantines) admitted in each year to the hospital wa.~ 
403' 6, out of nn 8YE'rage city population of 105,000. The 8'\'"erage 
number of scarlet fever patients was 259 ; of measles, 103; of typhus, 11 ; 
of small-pox, 9; and of diphtheria,S. In 1890, of all the zymotic cases 
known to have occurred in the city, 70 per eent_ were removed to thE" 
h .. pital; in 1889, 51 per cent~; in 1888, 65 per cent.; in 1887, 46 per 
cent.; and in 1886, 50 per cent. The pere..nta"ae of desths among the 
cases treated in the hospital was in each year considerably 1pss than in 
cases treated outside. The Fever Hospital is therefore performing a 
,10ublp sel'Yice to the public bE".alth, firstly, in restricting the spread of 
infectious dispoSE', and, secondly, in lessening the mortality among 
infected cuses. Besides the hospitals enumerated, there is also 8 large 
ond well-managed dispensary for the out-door relief of the indigpnt sick_ 

Public Disinfector.-A disinfecting station and wash-house have 
been erected in the grounds of the Fever Hospital, and are used for thp 
treatment of all infectet! clothing and bedding. The form of disinfecOOr 
employed is 0. W ushington-Lyon's hot steam apparatus. It has been 
found to work well. 

Notification 'If I'ifectimu Diseas ... -N otification hy the medical 
attenclant was made compulsory by a local Act in 1881. This year the 
Infectious Di ..... (Notification) Act, 1889, has been adopted in order 
to obtain the 8(h'antages of dual notification; and measles and whuoping 
(·ough have b~n added to the list of disp&<;eS named in the Act. 
These diseasps were in the local Act. -Notification is carried out very 
faithfully on the whole, and hRS been of great serrice to the Sanitary 
Dt>partment. 

Educational 1,.",titutin1ls.-Aberdeen, until about thirty years ago,. 
was the 8(>l1t of two Unh-ersities, one founded in 1494, and the other in 
1593. Tht·se. are now incorpomted into one U Diversity, with a staff 
of 22 proft"SSors, besides lecturE"xs, Bnd an annual attendance of between 
900 and 1,000 students, tlndowed with bursaries to the annual nlue • 
of 7,400/. 'Vith the ex.cpption of about 60 to 70 in attendance in the 
FoC'ulties of Lnw nnd Dhinit~·, the students are nearly equally dh..jde(l 
\wtwren the FaC'ulties of Arts and Medidne. At present a large scheme 
of extension of the U nh-ersity buildings, to 8ccommodnte the increasing 
number of students, and to meet the growing d('mancls of -scien('(" 
teaching, is uudE-l" consid('mtion. 
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Aberdeen also possesses an excellent GmmIDl!.r or High School, 
founded in the thirteenth century, which bas within recent yeors been 
re·boused in new and stately buildings.· The City also contains aD 

institution known 88 Robert Gordon's College, which, though originally 
intended by the founder for the edncation and upbringing of the sons of 
the poor, has, without detriment to the purpose of the founder, become 
an important secondary school, nud especially has proyided a large 
smount of technical education for the youth of nil cmsses, having 
indeed been in this respect one of the pioneers of technical eduCation in 
Great Britain. Much attention has in recent years been gil"en to 
the proper warming and ventilation of the public schools of the city, 
with the result that many of them are now wntilated by mechanical 
(propulsion) means; and Aberd"l'n is prohably more ndYsn"ed in this 
respect than any other town in the kingdom. 

Public PtZrk •• -The city would he well supplied with public park", 
provided some of them were more ~ntrally situatecL Between the city 

. and the s ... is a large area (300 acres) of common ground, the Links, 
which is largely used by the working classes for recreation pul")JOtl's. 
Near the centre of the town are the Union Termce Gardens (3! acres), 
and at the west and south margins of the town are the Victoria Park 
(14l acres, and costing 5,2001.), and the Duthie Park (44l acres, valued 
at 40,0001.), the latter of which W88 presented to the city in 1881 by 
Miss Duthie, of Ruthrieston, and is one of the most beautiful municipal 
parks in the kingdom . 

. Public GymJUUium.-An excellent gymnasium has fp('ently been 
._bli.hed through the energy ami Iihel'8Iity or some public-spirited 
citizens, sDd is doing good work both within its OWD walle; and by 
~ncouraging the teaching of gymnastics in DlaDJ" of the schools. 

Public LibmM alld Art Gallery.-.JJ:he Public Libraries Act 
was adopted by the city in 18M, and B handsome new edifice for the 
accommodation of the library, costing about 9,0001., is nearly completecl. 
The Iibmry at present consists of about 32,000 Tolumes. There is also 
"large and very valuable library connected with the Unh"ersity, and con· 
taining upwards of 100,000 volumes. An Art Gallery was erected a few 

. years ago at a cost of 6,3001., lIod it already contains BomfO eoxcelleut 
o.xamples of the painter's art, which will b. greatly added to when the 
Macdonald collection of paintings-of unique character in some respacts­
comes to be transferred to the Gallery. An excellent Art School was 
at the 88me time erected in contiguity to the Gallery, the school being 
the gift of Mr. John Gray. 

Ind,","; .. , otc.-The city has no chief and outstanding industry. 
Exclusive of those connected with the extensil"'e agricultural operations of 
the surrounding district the most characteristic industry is, perhaps, 
granite-polishing. But there are also e:densiYe works for paper-making; 
flax, cotton, wool and jute spinning and weaving; comb-Dlaking, soap­
making, and shipbuilding. With the introduction of trnW'ling, fishing 
has sprung into increasing importance., and is now a l"ery considerable 
source of employment and wealth. The total ,.,.Iue or tho fi,h bronght 
into tho port during the year 1~!l0 WI\.' 243,6301. 
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Aberdeen bas an excellent harbour, on which very In.rge sums of 
money have he.en spent, and it enjoys a considemble position as Ii 

~hippiDg port. The city bas also a well-developed tmmwsy system, then~ 
being 9 miles of lines, which .were constructed at 8 cost of 39,200/. 

Vital Statistics.-Thc average annual- birth-mte for the five year~ 
.nding lR90 was 32' 8 per 1,000 of the population. In the five y...,.. 
ending 1870 it was 36' 3, since which time it bas gradually fallen. 
Aberdeen enjoys, along with Dundee, among Scottish towns, thE> 
unenviable position of having 8. high proportion of illegitimnte births. 
The avemge proportion in 1886-90 was 10' 4 per cent. of the total 
births. In 1866-70 it was 12' 9 per cent., and it fell to its present 
proportion about five years later. 

The a\"emge annual marriage-rate for 1886-90 was 7' 7 per 1,000 
of popalation. In 1~66-70 it was 8' 2. It foil soon afterwards to 
nearly its present rate. 

The average annual death-rate pE'r 1,000 for each of the successiv(:' 
quinquennial periods from 1855 to 1890 bas been 23·S, 24·S, 23'54, 
22·48,20·96, 19·74, atid 19·84. A very heavy epidemic of measles in 
1887, and 8 vi~itatjOll of influenza in 1890 have helped to considerably raise 
the average of the last quinquennium. The lowest rate in any individual 
year was in 1885, "'hen it was 17'9. The avemge annual death-rate 
among pel'oSOns under 5 years of age during the past 10 years was 
§ 1 . 3 per 1,000; among persons of 5 to 60 years, 9·1 j and among 
persons o<or 60 years, 68' 6. The mortality from tubercular and from 
zymotic diseases has very considembly and steadily declined during tb~ 
last 20 years. 

Sanitary Ad",inistration.~The sewerage and water-supply art" 
entirely under the IDnDogement of the burgh engineer ond surveyor 
and his staff, subject to the direction of the Town Council. The sanitary 
ammgements of all new buildings, at the time of their erection, 
are subject to his control and inspection. The inspection of tht> 
SWlitary arrangements of the city otherwise is in the hands" of thE" 
sanitary officials. U ntU less than ten years ago the sanitary Staff 
consisted only of the medicul officer of health and the sanitary inspector. 
At present it comprises, in addition to these officiols, six assistant 
inspectors, one of whom is specially charged with the examination of 
food, a second with the inspection of dairies, and a third with "the visita­
tion of ('tLSes of infectious diSE".ase. Other assistants are also employed 
~or the removnl of infected clothing, etc. 

---~)_O~_,--
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'l'he :Borough of Andover • 
• • • 

Delegates to tAe CongreMs:, 

Councillor W. BRACHER (Mayor). 
Alderman H. P. MOORE. 

ADflol"er is one of the rno.crt ancient boroughs in England. Nearly 
900 years ago the then king of Norway, "Aulil," was confirmed by 
King Ethf'lrec:l in the Saxon church at Andm"er. The church was 
given by William the Conqu€'ror to the abbey at Saumur, in Anjou, ond 
was attached to it until dissoh-ed by Henry V 0, who gn't'e it to Winchester 
College. The borough possesses se,'era! charters in 8 beautiful state 
of preservRtion, one of which was granted ~y Henry 1st, another 
by King John. 

The manufacture of sballoons was formerly extenshoely carrie<l 
on here. The town is DOW a purely agricultural one. 

The country around abolmds with ancient entrenchments, of which 
the most noticeable are Danebury and QUBrley, and also Bury Hill, a 
l"ery fine entrencbme-nt. 

There is a beautiful semi-circular walk coIled "The Ladies Walk," 
which commands the town, forming 8 turf promenade 20 fl'et wille, 
and more than n mile·snd-n-half in length, from which the two adjoining 
counties of Berks and Wilts are distinctly ,·isible. 

The town possesses a recreation ground of upwsrds of se'\"en acres, 
which was acquired in the Jubilee year. 

, The town lws recently acquired the control of the waterworks 
formerly belonging to a pri'\"ate company, the woter of which has 
proved on analysis to be of the purest description. 

Notwithstanding the agricultural depression, the borough ha." 
slightly increased during the last decoop, during whi('h period B great 
many new buildings have been erected. Owing to: its capital railway 
accommooation and the very salubrious air, it is reasonable to belie-l"e 
that it will continue to increase. 

The death-rate is low, not exceeding an B\""enLoae of 18 per 1,(X)(). 
The population of AndOl·.r Parish, including the hawlets, is 5,~52. 

) ••• E 
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'l'he City or Belfast. 
-.----, 

Delegatuto the Cong7'f!SI. 

C. C. CONNOR, Mayor. 
Alderman GRAnAM, M.D. 
HENRY WH[TAKER, M.D., Medical Superintendent Officer of 

Health. 
CONWAY SCOTT, C.E., Executive Sanitary Officer. 

The city of Belfast, the capital of Ulster, is situarod chietly in the 
county of Antrim j but inclurles in its boundaries the large and increasing 
tlistrict of BaUymacarrett in the connty of DO'VD, from which it is 
separated by the Rh'er Lagan, whic.h here empties itself into the Belfast 
Lough about ten miles from the Irish Channel. Its present municipal 
boundary comprises 4,322 acres in conoty Antrim and 1,668 in county 
Down. There is also an additional area. of 814 nc~of tidewayincludPd 
in the city LOuDtiary; while for Psrlia.mentt\ry purposes 8 further area 
of 3,766 acres of suburbs in both counties has been added. In the year 
1841 Belfast lleC3me " corporate town; and very shortly afterwards the 
town council took steps to carry ant great and m~h needed improvement..,,<, 
especially in the centre of the city; they swept away many of the narrow 
Dn.d unhealthy lanes and alleys-which, built in earlier times, abutted 
upon the main thoroughfares-made new streets and widened old ones, 
established new IDarkeUi; and in conjunction. with the Harbour 
Commissioners, who at the same time carried ont great improvements in 
filliug up old and insanitary docks and making new lines of quay frontage 
to thp. river, commenced an era of improvement which though not yet 
completed, has made the leading streets and thoroughfares a,crerlit to the 
community Imel seco'ld to rew in the Empire. 

The population of Belfast in 1782 was 13,105; in 1831,48,224; 
ill 1861, 120,777; ill 1881,208,122; ami in 1891, 255,896; being now 
at the rate of 39· 2 pel'SODs to each acre. Its rateable valuation ~os in 
18il, 460,8021. ; in 1881, 603,7321.; and in 1891, 711,406/. Few cities 
(if any) in tbe United Kingdom can point to the same steady and 
llnvlI.rying rate of progress, as testified by increase in population and in 
rll.teable value; while at the same time its material prosperity and su<..'cess 
is amply showD by the many and varied industries which within the lost 
110.1£ century ho.\·e risen and thril'en in its midst. 

Belfast Lough is II. wide expanse of comparatil'ely shallow water, 
with picturesque hills on either side, by which veAsels within it are 
protected from gales blowing from almost any direction. Hen<.'e it is 
largely used by shipping as a harbour of refuge, and the new channels 
made in it (upwards of four mile. in length) hy the Harbour 
CommissioneM', enable vessels of large drought to come up to the quays,­
where the ril"f'lr unfortunately receives the greater part of the sewerage of 
the eity; this, however, is being remedied by a sy~tem of intercepting 
sewers which are now being (''ODstructed by the Corporation. The 
amount expended by the Harbour Commissioners on harbour improvement 
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and quayage since 1846 amounts to 1,400,0001., and their revenue for 
the year 1890 was 121,5001. 

The st.reets, lanes, and alleys in the old parts of the city were close 
and narrow, with high houses and little sanitary accommodation; they, 
however, are few in number and are rapidly disappearing. The lanl!s 
and alleys are being cl,?sed, the houses pulled down, new and spadous 
thoroughfares opened, old anel narrow streets widened, open spaces 
secured, and the means of sanitation amply provid.:d for. At the present· 
time the Corporation have applied for powers under "The Housing of 
the Working C1asses Act" to clear away " large district of u!lhealthy 
houses with a view to its proper re-arrangement. The artmos in 
general are well housed; miles of two-storied houses, each with some four 
rooms and a small backyard, Bre found in every district of the city i 80 
that each family CWl have the great privilege of having a separate house, 
for the .cleanliness of which they alone are accountable and with the 
privacy of which their neighbours cannot interfere. In the event of an 
epidemic ~f infectious disease occurring, the oo.yantage. of the smill 8nd 
self-containec1 separate houses as compared with the· tenement };louse is 
very obvious. . . 

The parks belonging to the city are well kept and pleasantly 
,situated. The principal, one is Ormes.u Park, formerly the demesne of 
the Marquis of Donegall, containing about 175 acres of well wooded and 
beautifully planted grounds rising almost abruptly from the bed of the 
River Lagan. It is to be regretted that the greater part of the river 
adjoining is formed qf slob land wliicb, lying exposed except at high 
tide, gives fort4 a. most unpleasant smell, especially in warm weather. 
The Corporation bope by their present sewerage scheme, which will 
remove the sewage from the river, gn>.atly ~ mitigate if not altogether 
to do away with this undoubted nuisance. Another park containing 
44 seres, adjoining the City Cemetery, is pleasantly situated at the foot 
of the hills overlooking the valley of the Lagan, for the Fulls Road 
district; and another smaller one, the "Alexaudra," for the shore and 
Antrim Road districts. Woodvale Park, containing 2·:1 acres, in the 
neighbourhood of the important and densely populated district of 
Shankbill; and the Dunville Park, recently presented by Mr. Robert 
G. Dunljlle, D.L., to the city, and more immediately convenient to the 
dwellings of the.working people, complete the list of the parks now open 
to the public; wbilst the Victoria Park near Bullymacarrett, odjoining 
the seaside, and containing about 60 acres, is about to be made Bysilable 

. for the inhabitants nf that neigbbourhood. 
The water-snpply to the city is under the control of a body of 

CODlDlissiop.ers, 15 in lJ,umber, chosen by the ratepayers, and elected in a 
somewhat similar mann~r to the members of the towu council. These 

. gentlemen have shown a wise foresight and discernment in tbe lUanagement 
of this important trust. The rapid increase of the city, and the demand 
for sufficient wate., not only for bousehold and sanitary bill. also fo..­

" business and manufacturing purposes, called for cons~dernble efforts, and 
: necessitated a large outlay. Within the last 50 years the water 
commi~onerB have had, on three occasions, to erect new and more 
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extensive works for the supply and storage of water. First in 1840, 
about n mile from the centre of the city on the Antrim Road, where 
basins were placed capable of hold~ about 180 million gallons; 
seconcUy about the year 1865, at Woodburn and Lough Mourne 
district, re..o;;ervoirs which, With subsequent extensions, now possess a 
storage caparity of upwards of 1,500 million gallons; and latterly,.t 
Stonyford, about 8 miles from Belfast, where a reservoir has been 
erected, the area of wtIich is about 160 acres, and its csparity about '100 
million gallons. The quality of the water is very fair; it is principally 
obtained from upland pasture, and has a moderate degree of hanlness. 
Filtration beds on an extensive scu.1e, and on the most improved principle 
are at present being erected in connexion with the works, so that both 
for quantity and quality the water furnished to the city will hcsr 
favourable comparison with that supplied to other large centros of 
industry. The expense has been comparatively great; the rapid growth 
of the city and grea.t demand for water could scarcely have been foreseen, 
and hence the extra expense necessarily incurred by the execution of 
new works from time to time to meet the increasing demand. The total 
omount expended on the waterworks (capital account) since 1840, 
amounts to 655,5111. The daily quantity of water at present deli"ered 
into the city is 9! million gallons, equal to a supply of 34 gallons pel"" 
head per day of the population supplied. 

In the year 1879, the first public haths were establisheel in Belfast,. 
at 0. cost of 6,500/., and were so much appreciated tImt the Corporation,. 
when making a new street in the centre of the city, Ormeau Avenue, set 
apart a portion of ground therein upon which to erect new baths j this. 
they did in 1888, at a cost of 10,500/. j these have pro,~ed very successful, . 
and are often inconveniently o'\'"ercrowded. To remedy this, and in 
compliance with the wishes of those lhing on the county Down side of -
the river, the Public Health Committee are at present erecting new 
baths in Ballymncarrett. 

When the Corporation took over the charge of the streets of Belfast,.. 
they were merely ma.cadn.mized, and in few, if any of the streets were­
the footpaths lIagged. It was not until the ycsr 1874 that powers· were­
obtltined from Parliament by which the pa'\'"ing of the city in u permonent 
and substantial mnnner coull! be attempted. Since that date 45,000/. 
has been expended on square setting some of the principal streets; nnel 
a loan of 50,0001. has just been obtained for a similar purpose. The 
footpaths were in general very rudimentary, and only ftagged in small 
patehes or in the leading squares. Since 1884, in which year BU Act of 
ParlialU(>nt was obtained authorizing the expenditure of 50,0001. in, 
flagging, great progress bus been and still continues to be made, 48,000/, 
haying beeu already expended for thnt purpose. Upwards of one 
million and n. hulf has heen expended since 1846, for all purposes j this 
sum, hmvc,·er, includes cost of forming markets, and nearly 500,0001. 
expended for t.he purchase of gas works. 

For wany years the importance of a proper system of sewerllge has 
pres..-,ed itsel~ upon the attention of the Corporation, nnd so long ago us 
the yesr IBG6, the h.te Mr. Montgomery, C.E., borough surveyor, 

I p. 1855. B 
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presented an exhaustive report entering fully into the matter, and 
showing the difficulties to be encountered in carrying out a good and 
sufficient plan in the city, the greater part of which was built on 
marshy and mud laud muinly reclaimed from the bed of the river, and 
so little above high water level that an outfall could hardly be given to 
the sewers. Sir Joseph Bazalgette was consulted and approved generally 
of the scheme, although he suggested some alterations therein; as 
however, a very large sum of money would have had to be miaed and 
an Act of Parliament obtained for this purpose, the matter was allowed 
to remain in abeyance until 1885. In the meantime,. howe¥er, district 
sewers were constructed -in dift'erent parts of the city, all so arranged 
as to form part of 8 grand sewerage scheme to be thereafter corried into 
effect. 

The Belfast Main Drainage Act of 1887 empowers the Corporation 
to carry out a scheme of intercepting sewerage for the entire city some­
what on the lines of the Main Drainage of London. The wo,·ks 
comprised by this scheme are the construction of trunk or intercepting 
high-level and low-level sewers together with an outfall sewer and covered 
storage reservoir, 5,000,000 gals. in capacity, erected in a new enclosure 
reclaimed from the tide by embankments; a.Jso a covered timber outlet 
sewer one mile·in length along the tidal lauds of Belfast Lough, through 
which the sewage 1l0wing from the reservoir will be discharged into the 
deep water of Whitehouse Roads. The scheme a.Jso embraces a pumping­
station to lift the low-level sewage into the outfall sewer, and an auxiliary 
pumping-station near the storage reservoir to raise sewage into the 
latter at certain times when the 1l0w cannot be properly obtained by 
gravitation. The construction of the timber outlet sewer has proM to 
be a difficult work, the sewer being below ordinary low-water le¥el. 
However it is now practically completed, and the embankml"nts 
reclaiming some 25 acres for the purpose of providing a site for the 
storage reservoir, auxiliary pumping-station and accessories, are now just 
being linished. The outfall sewer and lirst sections of the high.lenl 
and low·level trunk sewers have already been constructed, having a 
temporary outlet into the tidal Milewater River pending the completion 
of the outlet works. The buildings of the pumping.statiou are rapidly 
nearing completion; and a contract has been recently let comprising 
the construction of the storage reservoir and buildings of the auxiliary 
pumping-station. 

The works yet requiring to be undertaken are the extensions of the 
high. level and low-level trunk sewers, and the continuation of the latter 
work under the tidal River La"onn in order 10 intercept the sewage of 
that portion of the city on the eastern side of the river. 

Before the full advantsge of the scheme can be obtained, many 
subsidiary sewers and works will have to be carried out in order that 
the sewa,,"" now 1l0wing into and polluting the River Lagan may be 
collected and diverted into the new system. The discharge of the 
sewage into the sea by means of the new works will only take place 
during the lirst portion of the ebb tide, so that advantage may be taken 
of the currents setting out towards the open sea. 

------~I_ooO>Cc~E~-----



19 

'l'he City of :Birmingham. 
, .. 

Delegate. to tke Congre .. : 

Councillor R. F. MARTINEAU. 
ALFRED HILL, M.D., Med. Off, Health. 

Birmingham is a parliamentary' and municipal city and borough 
and connty borough under the Loca.l Government Ac~, 1888. The par­
liamentary borough includes the districts of Balsall Heath, Harborne, 
Saltlev, and Little Bromwich, and returns seven Members to Parliament. 
The population of the city in 1881 was 400,774, and in 1891 it was 
429,171. 

The area of city is 8,420 acres. There .... e 205 miles of streets, 32 
of which are paved, the remainder are macad&mised. 

The rateable value in 1890 was 1,817,6381. 
The number of voters on the Burgess Roll, 1890-91, was 78,510, 

and the number of voters on the Parliamentary Register for 1891 was 
76,157. The city is divided into 16 wards, each of which is repre­
sented by three councillors; an alderman is allotted to each ward to act 
as returning officer at mUl!icipal elections. 

The city was incorporated in 1838; but not until the passing of the 
Birmingham Improvement Act, 1851, did the council obtain entite 
control of the borough, the formation and maintenance of streets, 
lighting, draining, &c., having until that time been in the hands of several 
bodies of commissioners. Birmingham was created a city in 1888. 

A grant of assizes was made in 1884, and in 1887 the foundation 
stone of the courts was lilid by Her Majesty the Queen. 

T~e city is of considerable antiquity. The name first appears in 
history in Domesday Book (1083-1086), and it was then a place of 
some importance. Its great growth has, however, been recent, for t1:e 
population in 1 BOi was but 73,670. The manufacturing indnstries of 
Birmingham are very varied, and are mainly connected with· the 
hardware trades, of which the city is the chief seat. 

The city is situated on the north-west of Warwickshire, at an 
el"'8tion of 291 to 616 feet above sea level. The soil is of • porous 
and gravelly nature, and in parts sandstone rock. Its elevation and the 
nature of the soil have a beneficial efteet on the public bealth. The 
general sanitary condition of the city is now good, and the powers of 
the council with respect to public health are vigorously administered. 
Owing in 8 great measure to this fact, the death-rate declined from 
26'S per 1,000 in 1874 to 17'5 in 1888, and the zymotic death-mte 
from an .,·erage of 5'3 per 1,000 during the five years 1873 to 1877 to 
2'7 during the five years 1886-1890. The death-rate for last year 
shows an increase, being 22 per 1,000 on the estimated popula.tion. 
This increase is not, however, confined to BirmingllBm, the death-rate 
for the whole of England and Wales having risen to quite as great an 
extent, while that for the 28 large towns given in the returns of the 

B 2 
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Registrar-General shows. a la1'ger increase than hos occllrrt"d· iu 
Birmingham. The zymotic death-rate for 1890 was 2'8 per 1,000, 
and the birth-mte for 1890 WI1H 29' 9 per 1,000. 

The Infectious Disease (Notification) Act, 1889, the Infectious 
Disease (Prel"ention). Act, 1890, and Part 111. of the Housing of the 
Working CIasse.. Act, 1890, ha\"p been adopted. The Corporation ha," 
a hospital for the treatment of small-pox -and scarlet fever, with accom­
modation for' about 400 patients. The sanitary department proper 
includes, in addition to the medical officer of health and the inspector or 
DUisance!l, 22 assistant inspectors. There are also two meat inspectors 
under the markets superintendent, and a special drain inspector onel 8 

building sUITeyor under tho city surwyor. During the year 1890 
22,727 noticE's were issued for the abatement of nuisances, 21,342 
nuisances were abated, and in 57 cnses only were proceedings taken 
against defaulters. There were 87 common lodging-houses on the 
register at the end of the year, registered for 1,959 lodgers, besides 12t{ 
houses registered as "houses let in lodgings" for 725 lodgers. Nine­
hundred and twenty-six sampl •• were purchased uuder the Food and 
Drugs Acts, 123 articles were more or less adulterated, 29 persons wel"C' 
cautioned, and 16 summoned. 

Sewerage.-There are 206 mil •• of sewers. The sews,,"" is dis­
charged at Saltley, and is dCl\lt with on a farm of over 1,200 acres by a 
system of treatment with lime, of precipitation in tanks, and of liltmtion 
of the sewage through the land., The effluent water is afterw&r(l~ dis­
c]large!1 into the Cole and Tame. The farm is the property of the 
Birmingham, Tame, and Rea District Drainage Board, a body composed 
partly of representath'es elected by the city council and partly of 
representatives of adjoining authorities. There are in all 22 members, 
of which the mayor of Birmingham and the chairman of the Aston 
Local Board are e:J: officio; of the others 11 are .Iected by Birmingham. 
The totn! area of these districta, the sewage from nil of which is treated. 
is 45,000 acres. 

Improt:ement Scheme.-Immediately upon the passing of the 
Artizans' aod Labourers' Dwellings Improvement Act, 1875, the 
Corporation took steps to put it in operation. The area acquired under 
the Act (including a site for the erection of arumns' dwellings) was 
218,099 square yards; tbis area bas up to the present time been dealt 
with os follows :-Let on building I.a. .. to 31st March 1$91, 4H,076 
square yards j sold or exchanged, 17,237 square yards; site of Victoria 
Courts, 5,600 square yards j site of 22 artiwns' dwellings in Ryder 
Street,2,100 square yardsj site of 82 artizans' dwellings about to be 
erected, 6,783 square yards j required for new streets and widening old 
ones, 39,810 square yards; still occupied by rent-producing prol"'rty, 
84,152 square yards; cleared for letting, 14,341 square ya"ls. 

The annual rental receivable from the 48,076 yards let on building 
lease amounts to 36,0211. 10 •. 3d., and the prope11y left standing 
produces about 20,0001. per annum. 

About 1,867 houses and 814 other buii<lings lIal"e been acquired; 
of these, 890 houses aud 353 other buildings ha"e beE>D taken down, 
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ami the remainder repaitef.l and put into 8 sanitary condition by 
remm;ng buildings where too crowded, rebuilding the out-offices, 
paling t.he yards, providing a proper system of drainage, lo.J;ng on 
the Corporation water snpply, &C. Fifty-seven licensed premises were 
included in the abo,"e, and "Up to the present time these luwe been 
treatf'd as follows:-Premises taken down and licenses abandoned, 19; 
premises taken down and licenses transferred to new buildings, II; 
l)remises still standing and licenses continued, 27. 

The total "'pita! expenditure in respect of this scheme up to the 
31st March 1891 amonnts to 1,666,398/. 7 •. lld.; bllt by deducting 
the slim of 115,5881. 10.. 7d. psic\ to the sinking fund out of income, 
the actual liability is reduced to 1,550,8091. 11&. 4d. It is estimated 
thnt tlle outlay still to be incurred will entail the expenditure of a 
further S11m of 50,0001. The sctllal cost to the ratepayers, being the 
anonsl instalments voted from the rates in aid of the scheme up to the 
preSf'ont time, is as follows :-In 1876, 460/.; 1877, 6,1471.; 1878, 
15,0001.; 1879 to 1886, 20,0001. per anoum; 1887 to 1890,25,0001.; 
and it is e:stimntec.l that the scheme will entail a charge on the rates of 
20,000/. per annum until the loans are paid off ·at the expiration of 60 
years from the date of borrowing. 

The Corporation baye recently erected 22 artimns' dWE"lIings at a 
co~t of 4,0001., and the houses are let at 8 rent3I of 5,. 6d. per week 
ench. Eighty-two additional dwellings are now being erected, the esti­
mated cost being 14,000/., and it is intended to let these at the same 
rental. 

ParA-8.-Birmingham possesses sevpral public park.~ and recreation 
gronndN, of which fixe baye been pN"reDted to the Corporation. 

The following is 8 list with particulars :-

N a.rne of Park. I nat_ or I Al'quisition. Area. Girt or PurchnB&, 

.. r. p . 
Adderley Park . 1838 10 0 t2 Girt of ~Ir. C. B. Addorley (now 

Lord Nor.on). 

CnlthorJ;e PI~k 1837 2. liS Loosed to Corpomtion lJY Lord 
Cultborpe at; nominal roul.. 

Aston Park IlDd Hall 1 ... .. • • PUl't'hnsed lar 26.0001., 7.o0nr. of 
which was rubed. by subecrip. 
lion. 

addition to • 873 6 2 • Purchated. (oJ' ':IJt.I • 

CuHllOJI Hill Pork 1873 '7 • • Gilt by 111" R,)"lnnd. 

Hisll~to Park 18'0 • .'" Land furchn.sed for 8.00111., ond 
7.000 • expended in w)'illg c.ut. 

f!.'umml'rIll'ld Park· 1876 II 020 Lnlld r.nrcb:lSl'd tor 8,0001 •• and 
S,ijlii • e:r.1lE!IIdcd f<ir laling Oil$. 

Bnrll11ry 
Ground. 

Street Rocrea.tion 1317 • 1 3 Gil .. by Mr. Wm. Hlddleu:ore. 

'n('tori" Park lS!II .. 331 Gift by lliu Byland. 

Pllrk Stroot Glrdens 1880 • .83 } Diauaed burial ~roundl; 1!lill 
St. lIlLrY"1 Gordcns .... • • • out at CClllIi o( li,O'JYt. 

• Tbbt puk wiU morttr be- inoroued by about 16acre& 
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In addition to the foregoing, the Corporation are the possessors of 
a Hill (Rednal Hill, 32 acres), part of the Lickey Hills, a low range of 
about 900 feet in beigbt, situated about eight miles from the City on the 
south-west. This hill was about to be let in lots on building I ...... when 
the Society·for tbe Preservation of Open Spaces (T. Grosvenor Lee, 
Hon. Sec.), stepped in, and through its efforts sufficient SUbscriptions 
were raised for the purchase of nearly the whole Hill which has since 
been transferred to the Corporation_ Anotber hill in the 88me range, 
Bilberry Hill (36&. 3r. 3p.), h .. been leased to the Corporation by Lord 
Windsor for a period of 21 years at a nominal rent. Both- hills will be 
preserved in their natural state. 

Batlu.-There are four sets of baths belonging to the Corporation, 
the first of which was opened in 1851. Each suite consists of first and 
second class baths and private baths. There is also an open-air bath, 
and two sets of Turkish baths. The total number of persons using the 
swimming baths last year was 318,955, and of persons using tbe Turkish 
baths, 7,992. 

Market •. -The markets consist of a market hall, fish market, dead 
meat market, covered vegetable market, cattle, sheep, pig, and horse 
market.ll, hay and strow markets, and several open-air ¥egeto.bl~ and 
general markets.. Their total cost (including 12,500/. purchase of market 
rights from the lord of the manor) was 235,000/. A furth ... expendi­
ture of about 60,0001. is contemplated in providing a new dead meat 
market and public slaughter-houses, and 12,500/. for the erection of a 
new pig market. 

The total income for the year ending 31st March 1891, wa.. 
20,85·11. 178. 6d.; and the total expenditure 15,125/. lOs. 7d.; yielding 
a net income of 5,7291. 6 •. lid. 

Educatioll.-By the Corporation (Consolidation) Act, 1883, the 
limit of the Free Library Rate was removed, and power was given to 
the Corporation to establish a Municipal School of Art and to provide 
funds for the maintenance of the Art Gallery. Towarda the erection of 
a School of Art. Miss Ryland gave 10,000/., Messrs. Richard and George 
Tangye 10,0001., and Mr. Cregoe Colmore gave the land worth 14,000/. 
The school was opened in 1885. In connexion with it there are II ~rnnch 
schools in yarious parts of the town. The total number of students on 
the books at end of 1890 was 2,456. 

The Birmingham Museum and Art Gallery was opened in 1885. 
There is on ,'iew here a. collection of oil paintings, water'colour dmw­
iogs, sketches, &0., as well as a. large collection of iroQ anel other metal 
work, stone, i\"ory, and wood carvings, .tapestry, textiles, jewellery, &c. 
An Art and N aturai History Collection is also open to the public at 
Aston Hall. The total number of visitors at both the.. places was 
825,601 ~Ilring the year 1890. The Art Gallery and Museum are open 
on ~unday afternoons. 

A Technical School bas heen established by the Corporation under 
the Technical Instruction Act, 1889. 
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Other educational institutions in the City are the Birmingham and 
Midland Institute, :Mason Science College, Queen's College, and the 
Grammar School. 

The Birmingham and Midland Institute was esmblished in 1854, 
for the diffusion and ad,ucement of science, literature, and art, and 
lectures are deliwred to the members by the best lecturers of the day, 
and popular c1nsses are held in science, languages, commercial subjects, 
music, &c., open to persons of both sexes. 

The Mason College was o~ned in 1880. In addition to the 
higher bmnches of collegiate learning, education adapted to-the scientific 
requirements of the manufactures and industrial pursuits of the Mid­
land District is given, also regular systematic instruction for the B.Sc. 
and D.Se. of the University of London, and popular instruction by 
el"E"oing lectures, &c., for artizans and others. 

Queen's College is deloted chiefly to medical and surgical study. 
It is about to be amalgamated with Ma.o;oD College, except as regards its 
theological faculty. 

At the Grammar School of King Edward VI., which has several 
branches, higher education is giyen to boys and girls. 

There are few towns where the educational ladder is so complete. 
In the 52 board schools the curriculum includes, lJesides the usual 
subjects, science, cookery, carpentry, and manual training. From the 
board schools there are scholarships to the Grammar School and Mason 
College. 

Free Lihraries.-The Corporation maintain a central free lending­
library, reference library, and news room. There are also four branch 
libraries, each with a news room, and two other branches are in course of 
erection. The first library was opened in 1861. In the lending libraries 
there are upwards of 60,000 \,o]s., and in the reference library there 
are more than 106,000 books. The number issued during the year 
from the reference library was 343,116, and from the lending libraries. 
504,575. The reference library is opened on Sunduy afternoons and 
eyenings. 

Cemetel"v.-In 1860 tbe Corporation purchased 105 acres of land, 
of a light nature, at Witton, about three miles outside the City, for use 
as a cemetery. 

The Gas Department.-The Corporntion of Birmingham acquirecl 
by purchase in 1875 the Undertakings of the Birmingham and Stafford­
shire Gas Light Company and the Birmingham Gus Light and Coke 
Company. The area of supply includes, besides the city of Birmingham, 
the parishes of Edgbaston, Harborne, Northfield, King's N ort.on, 
Yardley, Sutton Coldfield, Handsworth, Aston, DarInston, and Wcdnes­
bury, and portions of tbe parisbes of Halesoweu and Bick.nhill. The 
area, at the time of the transfer to the Corporation, also included the 
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pnrishes of Smethwick, Oldbury, RowleyRegi~, Tipton, West Bromwich, 
and Walsall, but in (>.3ch of these district..~ the rights of supply have 
8ince been sold by the Corporation to the local authorities. The present 

area is about 18 iniles from north to south and 12 miles from eRst to 
west. Within this district, 536 miles of mains hlwe been laid, co\'ering 
an area of about 12 by 10 miles, and supplying Ol"e1' 55,000 consumers 
and 12,200 public lamps. 

At the time of the purchose tIfe prices charged for gos were os 
follows:-

•. a. 
U uder 10,000 cubic feet per quarter, 3 6 per 1,000 cubic feet. 

10,000 to 25,000" " 3 4 .. " 
25,000 to 100,000 " 
O,.er 100,000 

Public lamps 
" 

" 
" 

3 2 

3 ° 
3 ° 

" 
" 
" 

" 
" 
" 
" 

All subject to 5 per cent. discount for pl:ompt payment. 

'fhp prices DOW are DB follows :-
•. a. 

Under 25,000 cubic feet per quarter, 2 7 per 1,000 cubic feet. 

25,000 to 50,000" " 2 5 
.59,000 and upwards 

Public lamps " 2 3 

1 1 

" " 
" " 
" " 

All subject to 5 per cent. <Uscount for prompt payment. 

The gns works supplying this area are situated at Windso~ Street 
1lnd Adderley Street within the city, at Saltley within the district of the 
Saltley Local Board (about to be brought within the city bouudaries). 
-and at Swan Village in the parish of West Bromwich. The area of 
land occupied by and used in connexion with these works is about 
96~ acres. The accompanying lables show the growth of the U nd.r­
tokiug and the application of its profits from the year 1875 :-



- , -1-A:O:t---- -----1 , , Price of OM I ReildlllLla BOld. , 
Gftl80ld less 6% AVenLgfJ I V.pit., Coni I I Rcd.~:tI.n 8.",lu. Tear. Expenditure to and lIl1Adon Go.e&ntal. di.oo1tnt for Not p,i,o.r I I 

alltt lJ(:c:ombt:r. Carhonised. Workll. Prompt GM. I Coke AmrnonlBCllI Publlo' l'rollt. 
Paym~nt. I GncllJrreu). Tnr. Liquor, Lighling. 

-

I 
~ Toni. Cubio Feet. • ~ I) ~ II • 

187. 2,000,931 200,000 2.3117,lSOO,800· - 8/ to 3/a About8/U - - - - 21S.B39 

18'. 2.~630 ....... 2,18U,56li,800 aW,l", 'lID .. 3/8 2/10'00 70,700 81,105 I IO.2it - M,122 

1877 f,181,7!il ..,~"" 2.sso.217.soo M:l,UU 2/0 .. 8/3 2/10"640 M,BBS 3.",205 I 
I~"" .- 86,118l 

1878 2,131,442 2D1,8Sf 2Mt4,4lUI,900 3&7.078 2/9 " 3/3 2/10'41 8IJ,9117 SU7D 
I 
I 2S,IU7 - .. ~, 

187. 2,158,838 Sltt,0S3 2.M.'5)OO,!!:OO .... ''''' S;O " 8/ 2/7'~ 41,8<39 33,100 I 
I 38.100 - 01,100 

1880 !,1f2.!61 30',231 i,071l,7M,400 1WO,551 ,/a u 8/ 2/7'~ ., .... 86~" 59,37" - 117,009 

1881, ~OOO.110 800,136 2,"47.&l1SMIO 823.008 tIS .. 2/0 2H'88 <OMI 39,830 ., .... - ; G2,'" 

18" 2,127,';28 301.491 2,116,.50UOO 819,000 2/3 .. 2ID 2{"'2-6 <s.'" ...... 1)1.,21).' - ...... 
'80S 2,190,873 311,888 2,861,072,000 836,275 2/ ... 2/9 2/"'21 'O.OM 3t,70l1 42,700 - Iili,SSD . , ... 2,2'1',005 328,030 2,958,697,800 827,082 2/1 .. 2/3 2/"'" ·U,·l!I(I 31,018 83,156" - 28 .. m:; 

'885 2,.'113,22.2 M1.15iJ 3,151,878,000 a.'t!,lf:i 2/1 .. 2/3 2/1'20 30,280 'l!2.001i 28,002 7.~g., ".000 

'888 2,328.01" 3&O,7M 8,298,7.w,OOO & ..... 211 2/1 .. 2/G '/1'''' 3,",3116 18,800 30;009 8,359 10,227 

"37 UM,8-lO 359,4.16 8,878,1i55,OOO 877,778 2/3 .. 2/7 2/2'88 l).',836 I.~ 2UIlI 0,078 ~,778 

'888 2,"1.271 372,005 3,4S2,92.S.800 ..., .... 2/3 " 2/7 2/2'73 43,OIID ~1,781 I 29,388 10,280 40,910 

'8811 2,211,000 300,128 8,018,777,800 401,fIOO 2/3 .. 2/7 2/t-'M 
, 

BO,IIM 29,101 , 32,430 10,012 711,837 I 
smonuu} , 

ended 1'.203,158 129,809 1,2M,G37,600 1ss,273 !/S OJ 2/1 2/2'48 .. ,so< 10,059 I ..... 3,35:1 sun 
31lfar ,1800 To 8hot March, , 

I 
Year ended J 1,178,407 "1,710 3,.810,413.soo 423,039 2/3 .. 2/7 '/2-'" 01,"01 I 33,167 8O,2n I 11,189 86,785 81 Har.lSUt - • About. 

, 
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Appropriation of Net Proftt,- - ! 
1-------,--------71--------71--~----1' ot~;~ 

New Officel Ext1'll .lo'und 
Iinprove- Acoonnt ILnd ReSCrvfl Contribution at 31=.1. De-

ment Bate. ot.her Public Fund. I' fl) Sinking I cember. 
Purposes. I Pund. 

Yenr. 
Amount 

of Sinking 
Fund at31d; 
December. 

'87' 
'876 

'877 

'878 

'8,. 
'880 

'88' 
'882 , ... 

-, ... 
'886 

'880 

'887 

'888 , ... 

" 
".'" 
".'" 
".'" .... '" 
".'" ., .... 

I ...... 
... 00. ... ... 
".000 

I 
19,m I 
25.773 I 

" .oo 

..... 
7,152 

.. ... 

,...'6 
13,658 

" 

...... 
26,166 ...... .. .... ...... .. .... 

Ui,OOO 

" ...... ...... 
4!.848 

".'" ao,ooo 
00.'" 
",000 

60,000 

07,222 

DD.53i 

61,039 

.UoU 

67.04:; 

'.882 , .... 
' ..... ...... 
73.'86 

107,6'10 

' ...... 
179,24& 

217,!U· 

2i:7.144 

240.726 

""868 ....... ....... 
• Bxclu8ive of 81,O72l. approprio.tcd to New Offtcel Account from Grosa Profit. 

Water.--The Corporation acquired the Water Undertaking in 
1876 at an estimated cost of 1,350,0001. The area of supply includes, 
besides the cily, the parishes of Handsworth, Aston, Edgbastoll, 
Harborne, Northfield, King's Norton, Yardley, Cnrdworth, Coleshill. 
Sheldon. BickenhiIl, Elmdon. Solihull. This area is about 12 miles 
from north to south aod 15 miles from east to west;, within it there 
are 579 miles of mains supplying ahout 600,000 consumers. The­
average daily supply at time of purchase was 8' 46 million galIon •• 
It is now 16; 73 million. 

Th. supply is derived from tbe rivers Blythe and Bourne, Plant's 
Breok, Perry and Witton Brooks, and from six wells in the Sn.ndstotlt~ 
rock. The aMeS. of the reservoirs is as follows :-

Reservoirs. 
I· 

Wilter Area. Contents. 

SH118TOKE :- A. R. P. Gallons. 
Large Pool 89 1 83 491,601,176 
Small 9 o I. 20,286,50.s 
Whitac;~ (Blythe Pool) 10 • SO 82,303,491 

PUlII"T'S BROOK:-
Large Pool .- 10 ~ 35 27.153,219 
Middle .. 2 2 9 8,;95,387 
Small .. I- I 8S 2,133,68;1 
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Reservoirs. Water Area. Contents. 

'YITl'ON :- A. R. P. GaUon~. 
Upper Pool 6 080 10,958,288 
Middle .. 12 8 2 25,124,559 
.Lower .. 17 I 12 29,697,850 
Emington • o 26 11,564,542 
Perry 7 I 18 8,764,568 

ASTON:-
F.nst Pool 2 o 20 7,071,014-
West .. • I 9 6,657,181 

EDGBASTON :-
i 

Upper Pool - I • 1 I 6,505,742 
Lower .. I I 3' 4,147,814 

No/e.-By the City of Birminghom Order, 1891, confirmed by the 
Local Government Board's Pr.,;sional Order Confirmation (No. 13) 
Act, IH91, the boundaries 01 the City of Birmingham were, on 
N ovemhf>r 9th, 1891, extended so 8S to include therein the Local 
Board Districts of Balsoll Heath, Harborne and Saltley, and the Hamlet 
of Little Bromwich. These districts were previously included in the 
Parliamentary Borough of Birmingham. By this extension the popu­
lation of the City has been increased from 429,171 to 478,116, and" the 
area from A,420 acres to 12,365 acres. 

) ••• £ 
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'l'he Borough of Blackpool. 
• • • 

BIUl'kpool is situated on the north-west coast of the county of 
Lancaster, about 18 miles from Preston and 49 from Manchestf.>r. It 
has been Luilt on aD exposed part of the const, and reeehoes the will(l~ 
from all the wesrerly points of the compass in th.ir full force. It is 
n place of most recent and rapid .growth: so~e !i5 ·years ago it was 
little more than a fishing hamlet, though even then wt'll known for 
the healthful character or its situation and climate. Since that date 
it has gN'utly grown both in size and importance. During the last 
decade the population has increased by 67 per cent., aod the rateable 
value by 70 per cent. 

The town is now served by two railway cODlpanif!S, the Lancashire 
BmI Yorkshire, and the London and N orth-Western; a third line L'i 
projected, and it is hoped that in a few months the process of constmc­
tion will have started. The Imsiest season of the year is comprised in 
the three months of July, August, and September, and during this period 
the town js so well patronised that at timl's the population is estimated 
to be over 70,000, exclusiye of the excursionists who on Saturdays and 
l\iondays flock into the town in great numbers. Though the" senson n 

in Blnckpool is so limited, the.weather during the earlier months of the 
year is most ·clelightful, and for certain diseoSf's very beneficial. Thus 
in June the total hours of bright sunshine recorded on the average for 

. the six years, 18S5 1 HgO, were 199·2 hours. This is the highest average 
for any -month, whilst July comes next with an average of 181 hours. 
The a,vernge annual rninfnll for the six YPArS is 321 inches, hut it is 
(lxceptional for rain to fall for a long period during any ODe day, RDtl 
the ground dries rapidly. The dri(>st.months are April and June, with 
1\ rninfnll of 1-5i inches each, and February comes next with u. fall of 
1·68 inches. 'fhe velocity of the wind has been recorded for the two 
years 1889-90 only, but from those observations it would seem that thp. 
winds are strongest in Jammr,-, with a daily velocity of 490-7 miles, and 
least in May with a velocity of 317 miles per diem. 

In lR51 the Layton-with-Wafbrick Local Board was constitntf'd, 
comprising by far the greater portion of the district now known as the 
Borough of mackpool. In 1~68 the name was altered to the Blackpool 
Local Board of Health district. In 1876 a Charter of Incorporation 
wa.,;;; granted., and the town divided into six wards, representec..l by six 
aldermen and 18 councillors. Under the Elackpool Improvement Act, 
lR79, the borongh was extended so that its area, inclusi'\'"c of the fore­
~hore, is- 'J.,243 acres, and exclush·e of that portion, 3,'195 ncres . 

. In H~gO there were 5,044 inhabited houses within the borough. 
'Vhereas the resident population in ISBI was 14,229, it had risen to 
23,846 in IH9l. It is estimated that the resident popUlation of the 
present borough at the census of 1861 was 3,907, amI at that of.lBil, 
7,092. The l'Ilreable value in 1891 was 175,H83/. 

Maio drnill~~ works were first commenced in the borough in the 
yoo.r 1866, and hale been addNl to and impro'·cd upon from time to tim..,.., 
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especially by the dh'el'sion of .. stream called Spen Dyke into the sewage 
outfall. These works up to the present time haye cost 45,709l. The 
le-Dgth of m&in sewt>rs within the borough is 10 miles. The sewage is 
discharged into the sea by ODe main outfall which is curried out to sea 
ns far as possible beyond the infhtence of the tide, and also by a smaller 
one at the most northern part of the borough. During t.he last few 
years great exertions 11&'\"e been made to place the town in a thorough 
!'t\Ilitary condition by the employment of experienced drnin-testers, who 
are making a house-to~ho\1se sun~ey of the town in order to discover any 
sanitary defects, amI who submit the drains of each house to the trial of 
a smoke-testing machine. This is in addition to the examination of any 
house of which complaint is made, or where infectious disease breaks 
out. The borough surveyor does not now give a certificate to the effect 
that a new house is habitable until the drains have satisfactorily withstoQ{1 
the smoke-test, as testified by the medical officer of h""lth. 

Along the sea front a wide and beautiful promenade has been COll~ 
structed, 3,440 yards in length, at a cost of 79,013l.; its seaward slope is 
faced with large blocks of stone, and is known as the hulking. During 
the season this has been found too narrow ill its central portion for the 
large amount of vehicular and .pec:lestrian traffic between the two piers, 
so that it is now contemplated to widen it. Besides the two large piers, 
north and south, just mentioned, (L third -at South Shore is to be 
constructed during the coming winter. Over about 2 miles of the pro­
menade electric tramcars run throughout the day, the current generated 
at t.he cE'ntral depot being conducted by an insulated copper bar con­
tained in It channel in the ce-ntre of the track, and being picked up 
thence by a tongue of metal attached to the car and passing through the 
slot in the roof of the channel. This tramway has been working since 
1885. Further, during the season the promenade and the two piers arp. 
lighted by the e-ll"ctric light from 11 Siemen's burners placed at It height 
of 50 feet. These were first installed in 1879, and hs,'e cost 3,570/. 
Under the BIHckpool Electric Lighting Order, 1890, the Corporation 
h.~e secured powers to adopt electricity in the lighting of the streets of 
the town genenllly, and f~r domestic 'and business purposes. The Cor~ 
poration, exCt"pt as to n. small portion of the towu, are the gas undel'~ 
takers, and supply that illuminallt at 2 •. ad, per 1,000 cubic feet. 

The streets of the town are kept in good order. The promenade i. 
paved with large "S€'tts," the only pavement which has up to the 
present been found to ;'itbstand the sea at Bluekpool. In the other 
streets macadam, asphalt~macadam, and stone setts are used. An 
experiment has lately been mnde in one part with wood pavement~ 
There are in the borough about 13 miles of county roads and 17 of 
public streets, besides R miles of private streets not yet taken over by 
the Corporation. . 

The borough and surrounding districts are supplied by the Fylde 
Waterworks Company. This water comes fully up to the standard 
of aD upland peaty water, and is collected from the moorland aronnd 
Griscdale. At times, however, the water 1ms i:t. clppp~brown hue, and 
mny even be turbid. This is not belieyed to be deleterious .to health, 
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and C&Il be easily rectified by proper filtration..of the water at the collect­
ing grounds. Owing to a very active opposition made by the Black­
pool Corporation and the neighbouring urban authorities of Fleetwood, 
Lytham, and St. Anne's-on-the-Sea to a private Bill promoted by the 
Water Company in the last session of Parliament, the filtration of water 
must in future be efficiently earried out by the Company. By the same 
Bill the gathering ground has been increased, and by next season it is 
hoped there will be an ample water-supply ",,<>ainst which no objections 
can" be legitimately made. 

A suitable site, with land for a railway siding, has been purchased, 
and the sanction of tl,e Local Government Board to a loan of 4,0001. 
for the erection of public slaughter-houses has been granted. 

For the decade 1881-1890 the birth-rate is 27'4 and the death-rate 
16'2 per. annum for every 1,000 persons living. (The death-rate is 
corrected by the subtraction of all cases -of death occurring amongst 
visitorS to the town.) The deaths from the seven principal zymotic 
diseases ave....""" 1'9 per 1,000, and during 1890 these deaths were 
chiefly due to diarrhcea. Taking into account the character of the 
residents and the healthiness of the district the infant mortality is high, 
being 181 per 1,000 hirths registered during 1890, and 155'7 for the 
years 1881-1890. 

The infectious diseases (small. pox, infectious cholera, measles, typhus, 
typhoid, scarlet, relapsing, and puerperal fevers, and diphtheria) have 
been notified since 1879. Power to make this notification compulsory 
both on the householder and the medical attendant was given by the 
Blackpool Improvement Act, 1879. The results attsined have heen 
excellent, and the authorities have found very little difficulty in its 
administration e,en in the "early dll)"S of its inception. The recently 
erected ho~pital for the isolation and treatment of infectious disease is 
admirably equipped and arranged for its purpose. There is 8 large house 
for the matron, containing doctor's consulting room and accommodation 
for a few cuses whose exact diagnosis is doubtful or in which the patient's 
friends refuse to have the patient placed in a ward along with others. 
There are two blocks; one block being divided so as to preclude direct 
communication between its two portions. EQ.c~ of these portions, like 
the second block, consists of two wards with a nurses' kitchen between.; 
thus there are altogether six wards, so that, if necesso.ry, three separate 
d,iseases in each sex could be treated and isolated at the same time. 
The grounds around the building are ample and very tastefully laid out. 
Twenty-six patients call be accommodated "in the hospital at one time. 
A hospital for accident cases and for non-infectious di:seoses is about to 
be erected on a convenient site by means of voluntary subscriptions. 

There is a well-managed Free Library in the town, supported by less 
than the ld. rate under the Free Libmries A.ct. The Corporation also 
intend to put into operution within the borough the power and benefit 
of the Technical Instruction Act, 1889. 

----~-OOOcc~E-----
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'l'he Borough of Bournemouth • 
• • • 

D.legates to the Cong"ss. 

T. J. HANKINSON, Mayor. 
F. W. LACEY, A.M.I.C.E., Borough SUr\·eyor. 
PHILIP W. G. NUNN, L.R.C.P., Lonu., M.R.e.S., M.O.H. 

The municipal borough of Bourne-month i~ situate on the south 
coast, at the Wf"-sterll extremity of the county of Hants, midway betwt:>ell 
the towns of Poole and Christchurch. It is incluued in' the parlia­

. mentary borough of Christchurch. The town is uivided into two 
portions by a small riyulet, called the Bourne, which rises in the parish 
of Kinson, between six and seven miles distant from the sea, 

The pine trees are a great feature in t.he town. They are morp 
numerous on the East Cliff, but on all sidE'S of the town there ar~ 
extensive pine woods. These contribute, in a great measure, to it~ 

reputation as n. health resort. For many years past _ the governing 
authorities have endeavoured to make the town perfect in its general 
snnitarr arrangements, tmd it is now generally admitted that it deserve'S 
a high character for its sanitary condition. 

Climate.-With regard to the climate of Bournemouth, whilst the 
. value of its winter seaSOD has aD established world-wide reputation, the 
advantages of the summer season are still much less widely known than 
they ought to be. It is commonly inferred by strangers that inasmuch 
as Bournemouth is an excellent winter health resort, it must be a very 
hot place in summer, whereas the coolness of the summer here is cer­
tainly a ,"ery remarkable and interesting fact. 

With reference to extremes of heat in summer, it appears from a 
series of observations tuken continuously for the past 24 years in the 
district by Dr. T. A. Compton, of Southbourne, that a temperature of 
80° Fahr. in the shade has never heen recorded in Mayor September, 
whilst it has only been reached in three Junes, in eight Julys, and in 
eight Augusts out of the 24. A tempemture in excess of 83° Fabr. was 
recorded in three months only iu the 24 yesrs, viz., in July and August 
1876, and in July 1886; the actual maximum, 871°, of tbe 24 yeans 
having been attained in July 1886. These temperatures being from 
10° to 15° below. the corresponding ones at Greenwich, the summer 

. coolness of Bournemouth cannot be denied. This coolness of air 
in summer has not been clue to prevalence of cloud, for tile avemge­

. number of hours of bright sunshine regi&tered by "Campbell's Sun 
Recorder" in the past 11 years (since the instrument was set up) has 
been as follows in the three hottest summer montlls of June, July, and 
August: June, 195 hours; July, 204 hours; August, 196 hours. 
Whilst bright sunshine- has occurred, on an avenlo~, on 27 out of 30 
days of Juue; 29 out of 31 <lays of July; 29 out of 31 <lays of August . 

• The term II bright aUrulhine " is used on account of" the fftct that Campbell's Snu 
Recorder docs not register the total amount of" sunshine, such, for instance, as th.e 
majority of t,bat which -passes through visible cloud. Generally lIpeaking, the 
instrument I't'gisterl suoshine whenever a person with ordinary eyelligbt cannot look 
at tbe .on. 
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No doubt, the coolness of the bright summer days is greatly due to 
the prevalence of the local sea breezes, which, in fine weather, generally 
set in about 10 8.rn., and continue until late in the afternoon. 

The average annual rainfall of the past 24 years has been 
28 . 73 inches, falling on an average of 162 days. The average annual 
amount of bright sunshine has been 1,550 hours in the 11 years since 
tbe introduction of the recording instruments; the 8ver&.oae number of 
days on which bright sunshine has occurred luiving been 290. 

Local Government.-In 1856 the Bournemouth Improvement Act 
was passed, which vested the government of the district in .. board of 
commissioners, who continued to conduct its affairs until 1890, when' 
they were superseded on the grant of a -charter of incorporation, which 
constituted the district a municipal borough. The borough is divided 
into six wards, each of which is represented by three councillors; in 
addition to the 18 councillors there are six aldermen. The area of the 
Ilrhan .... nitary district of Bournemopth in 1856 was 1,139 acres, 2 roods, 
8 pole. ... comprised within the radius of one mile from a centre in the 
Pier Approach. Thi. area WI18 increased k 1876, and again in 1884, 

. so that the present area of the borough amounts to 2,660 acres, 1 rood, 
20 poles. 

Population, .,.c.-Since 1861 there has been a continuously rapid 
increase of population, as the following table will show :-

PopUlation. Are •• Rateable Value. 

Acres. /!, 
1861 1,707 1,891 4,923 

1871 7,027 1,391 30,806 

1881 18,538 1)671 117,841 

1891 87,650 2,660 268)865 

It is difficult to estimate the death-rate of n district in which the 
population is subject to such varying influences, but it may be taken at 
about 10 to 12 per tholl8and of those properly belonging to the district, 
and inclusive of visitors (many of whom arrive with their faW illnesses 

- upon them). The rates during the past three yesrs are as follows: 
1888,14'0; 1889,12'7, and 1890, IS'5 per thousand. 

Of the foregoing area of 2,660 acres, no les. than 240 acres are 
includ\.'d in public pleasure grounds, parks, commons, and open spaces. 
Th('re are public tennis courts, 10 in number, in the Central, -Boscombe-, 
Dond Knyveton Gardens, with Invlltories, dressing-room~, &c., to each. 
The Durrant Estate Gardens are kept up by Miss Durrant, who gives 
the public the free use of them. Besides the above public pleasure 
grounds the Corporation has secured the Durley Chine by gift from 
Mr. Cooper Dean, comprising about se,en-8nd-8-h8lf acres; and 
DPgotiatioDS are now pending for the acquisition of the Alum Chine, 
comprising about 22 acres. 

t p. 1865. C 
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Roaih'.-The public roads and streets are about 52 miles in 
length, and the private ronds or highways, not repairable by the 
inhabitants at large, about 12 miles; of the former, 3t miles are 
main ronds, and were maintuinoo during the year ending March 1891 at 
a cost of 4,709/. 16$. IItl.; exclusi ... e of footpaths, or at the rate of 
1,305/. 6$. 8el. pel' mile. The metalling usell on this road is picked Ilints 
and Men(lip lime-stone. The other roads are metalled with gravel dug 
from the pits in the neighbourhood. The paths through the principal 
streeL. are paved with Limmer asphalte, and the majority of other paths 
'within the district with lime-stone tar paving. The total length of paved 
paths in the district is as follows: Limmer DSphalte, two miles j .tar 
paving, 29 miles. 

Water Supply.-The water supply is deJ;\ved from the water­
bearing strata in the yalley of the River Stour, and collected by meallS 

of brickwork culverts. From the sump in connexion with these culverts, 
two lOO-h.p. Worthington pumps, each capable of pumping. about 
1,836,000 gallons per day, and one Turbine, capable of lifting about 
576,000 gallons per (lay, are used as required in forcing the water 
through an 18 in. rising main to the aerating works and filtering beds at 
Aldel'oey Manor; from thence the water flows to Bournemouth by 
gravitation. In connexion with these works there is a reservoir 203 ft. 
above ordnance datum, the capacity of w~ch is 3,000,000 ~ons. 
The level of the town varies from about 20 ft. to 130 ft. above 
ordnance datum. 

Sea- Water Scheme. - A system of sea-water mains, consisting 
of about 11 miles of cast iron distributing mains from 3 in. to 
6 in. diameter, and supplied by means of two 9-h.p. Nom. gas engines, 
pumps water from the sea through water towers 170 ft. above orclnance 
datum for road watering and sewer flushing purposes. This system, 
adopted in 1888, is now being considerably extended, with a view to a. 
perfect system of sewer flushing referred to hereafter, necessitating the 
laying of an additional nine miles of ma.ins and increased steam pumping 
plant .. 

Ligltting.-The public streets are lighted by means of 940 public 
gas lamps, of an average of ~2 candle powel' each, and 23 large public 
lamps, of an average 84 candle power each; the former are paid for 
according to the average meter system, and the larger ones according to 
the actlU,,1 gas consumed. The total gas consume(l in the year ending 
March 25th 1891 was 9,558,078 cubic feet, at a cost of 1,505l. Is. 9el., 
exclusive of lighting, extinguishing, cleaning, and maintenance, which 
cost 1,092/. 4<. lel., making a total of 2,5971.5 •. 10el., or an average for 
each lamp of 2/. 12s. lIel. 

The Brush Electrical Engineering Company, Limited, established 
the electric light in Bournemouth, and at the present time no less than 
3,300 lamp" of eight candle power are connected with the system. The 
electric supply is on the alternate current transformer system. The 
cables are partly OYer-head at present, but are being gradually plnced 
llDdt:'rground. 

02 



36 Municipal Hl/g ... 1IJ and Demographl/. 

Ho.pital., 4"c.--The di~trict is well provided with hospitals of all 
kinds, the following being a list of the principal institutions: A 
N ationaJ Sanatorium for the reception of consumptil'e cases and diseases 
of the chest from all parts of the United Kingdom; the Royal Victoria 
Hospital, on the West ()liffe, and the Bascombe HospitsJ, at the eastern 
end of the town, affording the needed help to the local population; the 
Firs Home for incurable consumptives; an Invalid Ladies' Home for 
ladies in redueedcircumst&nces; the Hip HospitsJ for Children (a 
branch of that in Great Ormond Street); the Herbert Home for 
Convalescents j the Hahnemann Convalescent Home amI Homreopathic, 
Dispensary. 

There are two weH conducted institutes for trained nurses. 
The above hospitals are kept up by public SUbscriptions, and in part 

by small endowment funds. 
A hospital for the proper isolation of oases of infectious disease 

was erected by the nrban authority in 1887, on a -.ite known as the 
Shaftesbury Estate, admirably isolated. The soil is of a dry gravelly 
character, 130 feet above ordnance datum; the grounds are about 
three-and-a-half acres in extent. The buildings consist of an administra­
th"e block (containing aqcommodation for 8 surgeon and matron), ward 
pavillion (containing two large and two small wards with accommods­
tion for 10 beds, Bud quarters for two nurSf's), mortuary, ambulance 
shed, laundry, disinfecting· room, and stable. 

The dimen.ions of the smaller wards are 18 ft. by 18 ft., with 
" cubic space of 2,187 ft. for each patient. The dimensions of the larger 
wards are 18 ft. by 30 ft., with a cubic space of 2,340 ft. for each 
patient. In all parts of the building eyerything has been constructed on 
the best sanitary -.principles, anrl the ventilation is of the most approved 
description. At the head of each drain is placed one of Field's Patent 
Automatic Flushing Tanks. ,A, W ... hington Lyons Patent High 
Pressure Steam Disinfector has been erecte<l in connexion with the 
hospital, Bnd as B means of preventing the spread of infectious diSf'8Se 
it has been found most useful. 

Drainage.-For drainage purposeH the borough is much favoured 
by its natural formation, the district consisting for the most part of Il 

table land about 130' ,ft: above ordnance datum, divided by three 
distinct valleys, forming three drainage areas or systems OR follows:­
Alum Chine at the western end, the Bourne Valley in the centre, and 
Boscombe Chine at the eastern end of the borough. 

The sewers are' constructed of glazed stoneware pipes, from 9 in. to 
18 in., for the collateral and branch ,",wers, and of brick and iron for 
the main lines. Each of the three drainage system. (lisehargt'S its 
contents into the sea by means of iron outraIls, the total discharging 
capacity of which in 24 how's is 45,820,455 gallons. Plans haye been 
adopted by the Corporation for providing additional storm outfalls with 
a further capacity of 87,517,368 gallons per 24 hours. 

The e.timated total flow through the sewers at present is as 
follows :-Dry weather flow about 1,200,000 gallons. During storm, 
allowing Ii-in. rainfall, half to f/l11 in six hours, about 40,500,000 
gallons p.r 24 hours. 
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The ventilation of tbe sewers is effected by means of 6-in. wrought 
iron galvanized pipes carried up trees and walls of houses, and 6M in. 
wrought iron standard ventilators fixed iu the kerb or other suitable 
positions throughout the district. 

The flushing of the seWets is receiving the greatest possible attention 
from the Corporation, and the 20 miles of sea water main before re­
ferred to are at present used for this and road,watering purposes only. 
In connexion with these mains there are 45 automatic flushing tanks 
at the dead ends of sewers, witb a di"charging capacity of 600 gallons 
in from Ii to 3 minutes after starting. In addition to these automatic 
flushing tanks, the dead end of every sewer in tbe district (104 in 
number) is being connected with the salt water mains, and fitted with a 
3-in. sluice valve, by means of which every sewer can be flushed daily, 
as desired, by simply turning a handle. The discharging capacity of 
the..;;e 3-in. v8h~es varies from 200 to 600 gallons per minute. This 
complete system of flushing the sewers also enables the Corporation to 
tboroughly and effectually disinfect tbe sewers by mixing appropriate 
disinfectants whenever required. The borough is provided with 
14 public urinals, fitted with w.c.'s, &c. Four of these Bre constructed 
underground on the most approved principles in glazed bricks. There 
are also ladies' w.c.'s, fitted with lavatories, &c. 

Drstructor.-Thc houserefllse from the principal ~treets a.nd thickly 
populated parts is collected daily, and from the outlying districts once or 
twice a week, ns experience has proved necessary. It is cnrted jn closed 
Cllrts and vans to the destructor, situate on the verge of the borough, 
where it is cremated, lea:ring 25 per cent. of the original matter as a 
residue consisting of hlU'd clinker, suitable for making roads, concrete, 
etc. The toW Dumber of loads consumed in 1890 was 6,068. The 
destructor consists of six cells with "fume" crcmator attached. 

Pif'1'.-The present Pier, constructed by the Bournemouth Qom­
missioners from designs of the late Mr. Eugenius Birch, C.E. and 
completed in August 1880, bas cost 28,300/. 

Batl,i"'g Stanons.-The Bournemouth shore consists of extensive 
... nds, clean and dry, and eminently suited for bathing (the slope being 
so gradual that the most inexperienced may batbe with safety), along 
which th~ Oorporation have nine public bathing' stations, including two 
for females. There are also butbing-macbines provided by private 
enterprise at convenient places on the beach. 

Th. borongh is otherwise well provided with buthing establisb­
ments of all d&lcriptions, amongst which may be mentioned the Mont 
Dore and Messrs. Roberts and Co.'s Baths, including Swimming, 
Turkish, Electric, Sea Water, Pine Baths, &c. 

Amongst the important Public Works in contemplation at the 
t1resent time besides the Central Rendezvous and the ,extension of the 
Pier, are tbe UDdercliff Drive and Promensda at an estimated probuble 
cost of about 40,0001.; New Municipal Buildings; Electric Ligbting of 
Pier and Pleasure Grounds, from power derived from the engines in 
ponn~xion witb the S ..... Water Scheme, 

-----+)~~~~---
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The Borough of Brighton . 
• • • • 

Delegate. to the CongTe ... 

Alderman S. H. SOPER (Mayor). 
Alderman EWART, J.P. 
Councillor BLAKER. 
ARTHUR N EWSHOL>lE, M.D., Medical Officer of Health. 

Brighton lies on the east side of a shallow bay, with a south-south­
west aspect towards the sea, and protected behind in a large measure by 
the South Downs. Two ranges of hills lie behind the town, and on the 
gradual slopes of these towards the sea, Brighton is chiefiy built. 

The Dyke district is situate on the summit of one of these hills, and 
is thus more fully exposed to the prevalent winds than other parts of the 
town. These two ranges of hills are separated by ,·alleys leading from 
the Old Steine at its junction with the sea, in the shape of a Y, to 
Preston and Lewes respectively, and 8 considerable portion of the town 
is built in these more sheltered mlleys. 

The chalk clilts at the Kemp Town end of Brighton reach from 
60 to 80 feet above the beach, and the Madeira Road below these forms 
one of the mOb"! sheltered and sunny parts of Brighton. Its attmctions 
for invalids are now still further enhanced by the covered esplanade, 
.helter hall, lift, &c., which have been erected. The hills behind the 
town reach in some parts to a height of 460 feet, the west range sloping 
more gradually to the sea beach than the eastern mnge • 

. There is no river within six miles of Brighton; and this fact, 
conjoined with the fact that in the greater part of its area the subsoil is 
a porous chalk, and everywhere slopes towards I.he sea, explains the great 
dryness of the Brighton soil and air, its comparative freedom from fog, 
and the fact that even after a heavy rainfall, its mads are rnpi'lly dry and 
clean. 

The chalk gradually thins out to tbe westward of Brighton, and 
when we get further west than a line from the sea to Montpelier Road, 
patches of clay appear. Still further west, brick-earth forms the entire 
superficial stratum of soil, but the gradual slope of the soil and the 
thorough cbamcter of tbe drainage prevent any accumulation of 
moisture. 

Next to exposure and soil meteorological factora require consi­
deration, and the following, stretching over a series of years, are of 
importanCe. Taking an average of 21 years, the highest mean 
daily maximum temperature in lilly month has been 70' 5°, and is attained 
in July j the lowest mean minimum, 34'9°, in January. The mean 
daily range of temperature was ouly 11 • 8°, the lowest mean range being 
7'''' in January, and the highest, 15'9° in June. The mean maximum 
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k-mpemtw'B.for the whole' year was 55' 7", the llleaD minimum 43 '9°. 
The month of least humidity is May, when the mean humidity of the 
nir is 72 per cent.; the highest is 91 per cent. in J annary and February. 
The most rainy month is November, with a mean rainfall of 3' 40 
inches; the driest month _¥arch, with 1· 67 inches. The average 
anllual rn.infall is about 28 inches. The annual number of days on 
which min fe1laveraged (in 20 years) 163 days; May and June are the 
two months in which the least rainfall occurs. The prevalent winds are 
westerly. Thus during 1890, on 14 days the wiuds was north, on eight 
days east, on 27 dsys south-east, on 12 days south, on 101 days south­
west, on 27 days west, on 70 days north-west, and on 40 days a calm. 
The nmnber of days on which min fell in 1890 WIIS 142, and the amount 
collected 23·6 inches. The duration of bright sunshine has probably a 
greater influence in determining the desirability of .. given place for 
wintering than minor differences in extreme or mean temperatures. 

Brighton shares, with other places on the south coast, a considerably 
longer duration of bright sunshine than other parts of England, and this 
prepondera.nce is more marked during the winter than during the summer 
months. Thus during 1889, the Campbell Stokes sunshine recorder gave 
a record of 1,709 hours of bright sunshine; and of 1,700 hours during 
1890. 

The .... ea of the Municipaf Borough of Brighton is 2,620 acres. 
The population in 1801 was 7,339, in 1811 it was 12,012, in 1821 it 
was 24,229, at the present time (June 1891) it is 115,606. The 
death-rate in 1882 was 21'8,and in 1889 it had fallen to 16'1 per 1,000 
inhabitants. The death-rote has been lower than any of the other 28 
great towna for the last seven years. The death-rate from enteric fever 
has steadily declined from 0'21 per 1,000 inhabitants in 1882 to 0'10 in 
1890. The death-rate from scarlet fever and from diphtheria is also 
extremely low. 

The sa.natorium or fever hospiml is situated on an isolated portion of 
the Downs, and the majority of the infectious cases occurring in the 
town woe isolated here. There is accommodation for over 100 patients. 
The hospital is built upon land embracing a!together 10 acres. The 
land cost the Corporation 5,000/., the buildings, 13,193, . 

The Infectious Diseases (Notification) Act came into operation in 
the present year; certain clauses of the Infectious Disease Prevention 
Act, and of the Public Health Amendment Act have also been adopted. 
The Brighton Local Improvement Act of 1884, incorporated a number 
of powers beyond these contained in the Public Health Act of 1875, 
which have been of the greatest service in bringing the sanitary 
administration of the town to its present high standard of efficiency. 

The general sewerage system of Brighton was planned by 
Mr. P. C. Lockwood, C.E., for many years the borough surveyor. By 
means of an intercepting sewer, planned by the late Sir John Hawkshaw, 
__ .nd running directly east and west, the sewage is carried under the main 
road facing the sea to Portobello, its outfall being four miles distant 
from the most easterly point of the borough. Every sewer in the side 
streets is flushed in a most efficient manner weekly, and by this means 
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Bod by free ventilation of the sewers, freedom from nuisance is secured. 
House to house inspection is systematically carried out in every part of 
the borough, in order to ensure compliance with all sanitary requirements, 
and a staff of eight sanitary inspectors is constantly engaged in this and 
allied work. 

The water supply of Brighton is unlimited in quantity, being 
derived from borings and tunnellings from the bottom of wells Bunk in 
the chalk to the level of the subterranean water which is finding its way 
in the chalk to"!,,rds the sea. At the Golw;tone Bottom Waterworks, the 
shaft is about 150 feet de.p, and lateral tunnels run from this to " 
length of 2,600 feet, tapping the fissures in the chalk through which the 
water runs. Like all waters filtered through chalk, the Brighton water 
is slightly hard. In 100,000 parts of water temporary hardness is 
represented by 12'1 parts, and permanent hardness by 7'3. In a 
manufacturing town this amount of hardness would be unfortunate, but 
in a healt.h resort it is rather advantageous than otherwise. The water 
is palatable and agreeable to drink, very fully aerated, and free from 
traces of organic matter. 

Two large public baths have been provided by the Corporntion at 
the expense of 12,200/., and other baths have been opened for the public 
on the cottage system. 

Two parks are devoted to the use of the public, Preston Park with 
an aroo of about 62 acreas, which was acquired at 8 cost of 50,000/.; 8D(1 
Queen's Park with an area of 17} acres, which has been given to the 
town by ti,e trustees of the Race Stand. There are other recreation 
grounds including the Race Ground, which has an area of 105 acres, 
the Level Enclosure lOt acres, and the Old Steine Enclosures, about 
2 RCn>.8. ~ 

The Royal Pavilion and Dome were acquired by the town commis­
sioners, the predecessors of the corpomtion, from the Commissioners of 
Woods and Forests, at a cost of 53,0001., and are used for official recep­
tions, concerts, balls, &c. The public librnry, to which is attached a free 
lending library, the art gallery, and museum are situated on the same 
premises. 

The "Boolh" Museum of birds in the Dyke Rood has been 
recently bequeathed to the town. It is a very fine collection, embracing 
the whole of the British birds. 

The sea front and marine dri,'e is about four miles in length. 

----7)-O~C_+(-----
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The county borough of Cardiff is .ituated on the hanks of the 
River Taft, in the cinmty of Glamorgan, and is bounded on the south 
hy the Bristol Channel, on the east by the River Rumney, and on tbc 
west by the River Ely. 

Cardiff, as its name indicate., is 8 town of great antiquity. Its 
existence can be traced back to tbe time of Aulus Didius, who in tbe 
first century established 8 Roman station at the mouth of the River 
Tal'!. That ."tation was maintained until tbe witbdrawal of tbe Romans 
from Britain three centuries later. Amongst the invaders the place was 
known as Castra Didii (A .. glice, Didius' Camp); but the notives called 
it Caer Didii, wbicb name, slightly modified by the natural mutations of 
the Celtic tongue, it bears to tbe present day; for thougb corrupted by 
tb. Engl;"b residents into Cardiff the name is still pronounced Caerdydd 
(kairdeedb) by tbe descendants of tbose patriotic Cymru wbo waged war 
against Didius and bis Roman legionaries 1800 years ago. Of its pre­
Roman history nothing definite is known; but tlie commanding position 
wbich it occupies, and tbe fact that some of tb. eartbworks of tbe castle 
are of British construction, strongly favour the presumption that Cardiff 
was an important and fortified place before tbe Romans landed on British 
shores. 

From the witbdrawal of tbe Roman troops down to witbin very 
recent times, the bistory of Cordill' is comprised in tbe story of tbe 
eastle and its ~ucces."'h·e owners. For 600 years, from the end of the 
fiftb to the end of tbe eleventh century, a succession of Welsh princes 
beld sway in Cardiff, fiercely eontesting the incursions of tbe Saxons 
and tbe Danes, as their fathers had resisted the invasion of tbe 
RomaDs. 

In lO~O, J estyn ap Gwrgan, tbe last of tbe lords of Morganwg, is 
said to have built largely at Cardiff. It was in consequence of his 
ill-advised alliauce witb tbe Norman invaders of England tbat tb. 
lordship of Morganwg finally passed out of oati,·e hands in the 
yeer 1090. 

Tbe town bas receh:ed many important charters; tbe oldest extant 
is one of Hugh Ie Despenser, in tbe reign of Edward III., dated 
Htb October 1388. 
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The central portion of the town was originally enclosed by a 
substantial wall, but with the exception of one or two small sections, 
nothing of it now remains, while the castle has been restored greatly 
extended and altered by the owner, the Marquis of Bute, now (1891) 
Mayor of Cardiff. One of the most important historical incidents in con­
nexion with the castle is the reported confinement of Robert, Duke of 
Normandy, who was deprived of his sight anel confined for 26 years in a 
small room at the base of the entrance tower. 

One of the principal subjects deserving attention is the astonishing 
progress which has of recent years taken place in the commerce and 

·population of the town, a progress which the recent census returns show 
has been un"''l:ampled in Great Britain, and one which has rendered 
Cardiff the metropolis of Wales. 

In 1811 the population of Cardiff was only 2,577 ; but from that. 
time it went on steac1ily increasing until in 1871 it had reached 39,536 . 

. During this time the area of the municipal borough W88 2,791 acres, but 
under the powers of the Cardiff Improvement Act of 1875, the 
districts of Canton, Roath, and Grangetown were added to the 
borough, and the area thereby W88 increased to 8,409 acres, its present 
dimensions. 

Owing to the foregoing extensions of the borough boundaries in 
1875, as well as to an increased prosperity in the commerce of the town, 
it was found, when the census was taken in 1881, that the population had 
increosed to 82,761, or an addition in 10 years of 43,225; but this great 
increase in population, largely due to the extension of the borough 
boundaries, has been continued during the past 10 years without any 
extension of the borough boundaries, for the returns of this year's censUH 
shows the popUlation ~o have increased by 46,088, the last returns being 
128,849, or an increase in the lO years of 55'7 per cent. upon the 
popUlation of 1881. . 

The cosl and iron trades are the mainspring of the commercial, 
prosperity and rapid growth of Cardiff, large docks having heen con­
structed by the Marquess of Bute and his late father for tho export of 
the immense quantities of coal raised and iron and steel manufactured in 
the valleys of the" Taft''' and" Rumney." 

The Glamorganshire Canal leading down the valley of the Tall' to 
the" Sea Lock," was opened in 1798, and no further accommodation for 
shipping was provided until 1839, when the West Bute Dock, which has a 
water-surface of about 18 acres, and 8,800 feet ron of quays, W88 opened 
for traffic, and wos the first great undertaking which stimulated the rise of 
Cardiff. In 1859, the completion of the East Bute Dock added a further 
dock area of 461 acres, and an additional 9,360 feet run of quays. 
Subsequently, the Roath Basin was constructed, with an area of 12 aores 
and 2,700 lineal feet of quayage; and in l887, the Roath Dock, having 
an area of 33 acres and 7,520 feet run of quays was opened for traffic, 
and already the merchants are pointing out the immediate necessity for, 
and urging the construction of, further docks. 
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The port of C.rdiJf has now achieved the distinction of being th~ 
lirst port in the world for the volume of its foreign e"ports. 

In addition to the docks mentioned, there are several large graving 
docks, engineering and ship repairing works, paper mills, copper works, 
and numerons other smaller indnstries, principally of a mechanical 
character; and the Dowlais l.on and Steel Company are now estahlishing 
large works for the manufacture of steel. The lirst pofl;ion of these 
works was opened in January 189l. 

r pon the adoption by the town council in 1849 of the Local 
Government Act of 1848, CardiJf started upon a period of public 
improvement, which has gone on ever since, and is still going on, 
and is telling greatly to the health, comfort, and enjoyment of the 
people. 

Extensive drainage works were commeneed in 1853, and from that 
time until the present have been continued and extended as time and 
necessity required. The amount '''pended by the corporation for 
sewerage works upon capital account has been 135,611/., and this sum 
has been very largely added to by the landowners, who in laying out 
their lands for building purposes are by a local Act required to sewer all 
new streets at their own eost. 

The conlignration of the site upon which the town lies is ahao>1; 

flat, and consequently the question of sewerage has been 8 difficult one. 
A large portion of the town is built upon a level with high-water mark 
of ordinary spring tides, and the sewers (which discharge into the 
Bristol Channel) are of necessity some depth below the surfa .. of the 
ground, and, consequently, all the sewers are tide locked for some time 
before and after high-water of all ordinary and spring tides; and in 
orner to store the sewage when the tide-valves are closed, large sewers 
are provided which act as storage reservoirs until the tide recedes, when 
the contents are discharged. 

The evenness of the surface of the ground has also rendered the 
question of obtaining suitable gradients for the sewers 8 difficult one, 
80me of the gradients being as slight as 1 in 2,000. Notwithstanding 
these difficulties, however, CardiJf is well and efficiently sewered, and 
few towns can boast of as good a system of sewerage. The small.,,-t 
sewers are egg-shaped, built in brickwork, and the internal dimensions 
are 3 feet by 2 feet, and the total length of sewers in the borough at the 
present time is about 75 miles. 

Up to the year 1850 the town was dependent for its water upon 
various private and public wells. In that year an Act was obtsined by 
the CardiJf Waterworks Company, empowering them to construct works 
near the River Ely, about. three miles from the town. The water is 
derived from the dolomite formation of the old red sandstone taken into 
culve,rts running alongside the River Ely, and then pmnped into semce 
reservoirs for the supply of the town and district. 

In 1860 the company obtained further powers, enabling them to 
take the waters of various streams on the limestone gathering grounds 
at Lisvane, three to four miles from Cardiff, and to construct at 
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Lisvane a storage reservoir holding 80,000,000 gallons of water, 
together with filter-beds, the town being supplied from this souree by 

. gravitation. 
In- the year 1879 the Cardiff Corporation obtained nn Act of 

Parliament empowering them to purchase the whole of the existing water 
undertaking from the company, nnd the purchase of the works wo.~ 
shortly afterwards completed, the amount paid to the company being 
320,000/. 

It was found that the existing works would soon prove inadflquate 
to meet the incfi>.asing coDtmmption of water, owing to the very rapid 
growth of the town and district; and after aD exhsusti'f'e inquiry into 
the merits of several sources for future supply, it was decided to promote 
n Bill in Parliament to obtain water from the Tafl' Fawr Valley in 
Brecknockshire, situate on the old red sandstone formation about 
30 miles from Cardiff. 

In order to meet the pressing needs of the town, another large 
storage reservoir was commenced at Llanishen in 1884 and completed 
in 1886, adjoining the existing Li~vane Reservoir, capable of holding 
300,000,000 gallons of water. 

New lilter beds for efficiently liltering 3,000,000 to 4,000,000 
gallons per day on the most approved principles, with land for future 
extensions, were built near the" Heath," a mile and a half from Carc:lifF, 
at the snme time as the storage reservoir at Llainshen. 

In the meantime, the Act authOlising the works in the Tuff Fawr 
~aney was obtained, and contracts for the work let in the year 1886, 
since which time over 300,OOOl. has been E'.xpended thereon. Owing to 
unforeseen circumstances in conoexion with the first storage reservoir, 
and to difficulties with the contractors, the town has not yet had the 
Tafl' Fawr water suppli~d, but it is confidently expected that the reservoir 
will be so far advanced by next summer as to admit of the compensation 
water to millowners being stored therein, and the water sent down to 
CaMiff; the whole of the pipe line, with balancing reservoirs, &c. en 
route, being complete and iu working order. 

In the Tafl' Fnwr Valley the Corporation have one of the finest 
'watersheds in the kingdom, with 'an almost inexhaustible supply of 
pure soft water, eminently suitable for all domestic and manufacturing 
purposes. 

Since the Corporation have had the water supply in their own 
band. there has been a full imd cOfUtalit service to all parts of the 
district, excepting for a short time in the summer of 1887, when the 
water was turned of! for a few hours in each day so that the ui\-ailable 
water in store should be conserved as fur B"8 possible for BUY contin­
gencies which might arise. 

The total cost of the waterworks undertaking to the Corpomtion 
ha.., been over 800,0001., and the annual revenue from all sources has 
increased f .. om 18,0001. in 1880 to 35,000/. in 1890. 

The effect producecl on the public health of the district by the 
various public works which have been constructed may be Been in the 
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reduction of the death-rate which has taken place during the past 
40 years. 

The average annual death-rate, which in the 10 years ending 1854 
was 327, was reduced in the 10 years ending 1889 to 197 per 10,000 
of the population, and the death-rate from the chief infections diseases 
was retluc-ed from 98 to 31 Per 10,000 during the same p"riod. A most 
marked reduction has taken place in the death-rate from typhoid fever, 
which fell from 19 per 10,000 in the 10 years ending 1854 to 3 p"r 
10,000 in the 10 years ending 1889. 

Tho str .. tsof the town are wide, well kept, and exceedingly well 
lighted. The main business tboroughfares, known as St. Mary Street 
and Queen Street, are unnsually wide for a provincial town, and the 
ligbting of tbose tboronghfares is not surpassed in any provincial town 
in England. 

The total length of bigbways in tbe borougb is now 81 mil .. ; 
while in 1875, including the districts then annexed to the borough, the 
total length of highways was only 32 miles. The carriage way. are 
mostly maeadamised, and the footways are well flagged with local 
flagging, which is of excellent quality. Abont seven miles of street 
tramways, the prop"rty of private companies, traverse the main 
thoroughfares. 

In lR75 a Bill was promoted in Parliament for annexing the 
adjoining districts and for carrying out a number of street improve­
ments and widenings whereby" large number of disrepntable cottages 
were swept away, and some of the most important thoroughfares 
recoostrllcted, widened, or improved, about 250,000/. ~eing sp"nt in 
this work. 

A fllrther Bill was promoted in Parliament in 1887 whereby power 
W8.'l obtained for constructing a new means of communicatioD_ between 
the commercial parts of the town in the neighbourhood of the docks and 
the districts of Grangetown and Canton, on the western side of the 
Rh·er Taft. These works comprised about a mile of fine roads, a 
bridge o""r the River Tail, 464 feet long, and another bridge over the 
Glamorgsnshire canal, 104 feet long, the whole work costing about 
52,000/. The principal feature of these works is the bridge over the 
River Td, which, by permission, has been called "Clarence Bridge," 
in honour of His lWyal Highness the Dnke of Clare.nce and Avondale, 
who performed the opening ceremony September 17, 1~90. It consists 
of II central swinging span of 190 feet 8 inches, providing two openings 
each of II clear width of 72 feet for the passage of vessels navigating 
the ril'er, and two end-fixed spans l"ach 132 feet. It is 40 feet widE', 
nnd coDsi~ts of 8 carriage way, 24 feet wide, and two footways, 
supported on cantilevers on the outside of the main girderR, each 8 ffft 
wide. The main girders are pin-connected trusses with single inter­
section quadrangular web bracing; those for the fixed spans are of a 
uniform height of 17 feet, while those for the swinging span are 17 feet 
high at their extreme enda rising by an npward cllrve to 25 feet over 
the central pier. They are braced togethE'r oVE'l"head, giving .& clear 
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headway for carriage traffic of 16 feet. The whole of the weight olthe 
swinging span, which is upwards of 500 tons, rests entirely upon the 
central pier, not orily when the bridge is swinging but also when 
closed and ready to receive the road traffic. It is believed that this i. 
the first swing bridge constl11cted upon this principle in the United 
Kingdom. It is also believed that up to date it is the largest swinging 
roael bridge ereoted in the country. 

The Corporation some years ago purchased baths from a private 
company. They consist of swimming, Turkish, and slipper bath .. and 
are sti11 carried on by the Corporation for the beneSt and comfort of 
the public. 

Two separate and complete sets of new slsughter-houaes, with 
appliances on the most approved principles, have been erected by the 
Corporation, one at either side of the town, and upon this ,department 
the sum of 18,5001. has been expended, exclusive of the cost of the 
land, and the whole of the slaughtering of the borough is now confined 

. to these premises with the exception of imported foreign cattle which 
are slaughtered at the docks. There is a cattle market adjoining each 
of the two public slaughter-houses where most of the cattle, &c., 
slaughtered in the borough are purchased. Cattle markets are heM 
twice weekly. . 

The Corporation erected a market hall in the year 1835, but this 
becoming inadequate for present requirements, besides being badly 
ventilated. and lighted, was last year taken down and a new market 
ere~ted upon the same site, at a cost of about 17,0001., additional 
accommodation peing provided by means of a gallery mnning round the 
main building. A retail fish market has been provided at one end of 
the site. 

The new building is one of the most attractive, handsome, and 
convenient markets in the kingdom, being provided with all the latest 
and most approved appliances. This building was opened for public 
business by the Mayoress of CardiJf, the most honourable the 
Marchioness of Bute, on the 8th May 1891. 

The public authorities have not yet completed any large park or 
pleasure grounds, but there is every reason to expect that in a few 
years' time in this respect also Cardiff wi11 be better provided than most 
towns similar in size and population, For many years the public has 
had to be content with the pleasure grounds 80 generously provided 
and maintained by and at the expense of the present Mayor of Cardiff, 
the most noble the Marquess of Bute, comprising the Sophia Gardens 
and" Cardiff Arms "Park, both very centrally situated, and to which 
the public has free admittance. 

Within the past two 01' three years, however, the Corporation has 
obtained by gift from Lord Bute ten, and from Lord Tredegar three 
small open spaces in various parts of the town, varying from 0. quarter 
of an acre to about two acres in extent each, and these are now being 
attended to and considerably imprOVed by the public authorities. The 
Corporation has recently acquired, by compulsory powers, two pieces of 
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common land on the western side of the town, the one comprising about 
40 acres, and the other 30 acres, and has obtained powers to expend the 
~\lm of 10,000/. in laying out these lands as public parks and recreation 
grounds. On the eastern side of the town the Corporation has recently 
secured hy deeds of gift about 125 ac ... s of land for the purpose of .. 
public park or parks and recreation grounds; of this mod about 100 acres 
was contributed by Lord Bute, the remainder being given by Lord 
Tredegm- and by Messrs. Clark and Jackson. 

This park is now being laid out at an estimated cost of 54,000/., 
and when complete it will be unique, and will form ODe of the most 
attractive and handsome parks in the provinces. 

The land lies in the bottom of n. valley, with rising ground on eithe~ 
side; a pellucid brook of no mean dimensions winds through the entire 
length of the land from end to end, a distance of 1 i miles; a handsome 
road, 40 feet wide, is being formed round the entire site, which will 
proyide a carriage driYe of 31 miles; and another of the main fea.t~1res 
in the scheme is the formation of a lake half a mile long, with an avemge 
width of 200 yards, for boating and other aquatic purposes. 

Up to the present time there has been no proper accommodation 
for the treatment o( infectious diseases, but plans have been prepared 
upon the J?8.\i}ion principle by the borough engineer, and approved by 
the council, for the erection of an infectious diseases hospital s.,uitable 
to accommodate 50 patients at the present time, but capable of being 
extended ultimately to accommodate 166 patien~, upon a. site 12 acres 
in extent, recently purchased for the purpose at 8 cost of 1,8001.; and 
application has oll't'8dy been made to the Local Government Board for 
their sanction to borrow the sum of 25,000l., the estimated cost of 
erecting and furnishing the first portion of these buildings, in order that 
the work may proceed a.t once, and it is hoped and expected that when 
this institution is completed its operations will result in a still further 
d(>CI'(>A~e in the Dumber of deaths arising from zymotic diseases. 

In educational matters, Cordill' may fairly claim to rank with the 
great towns, anei so far as Wales is concerned, is acknowledged to be the 
1(>D(ler in all that pertains to education. 

Efforts are now being made to formulate 0. system of education of 
the most complete and efficient character, which, commencing with the 
elementary schools, shall be continued through the higher grade school, 
inwrmediate school, technical school, and culminate in the University 
Collp.ge. The elementary education is provided in 19 voluntary and 
13 board schools. The higher grade school, opened in 1885, is under 
the school board, and was the first school of ita kind established in 
Wales. The technical school is a development under the provisions of 
the Technical Instruction Act, HlS9, of the science and art schooLq 
established by the Free Library and Museum Committee in 1865. 
An arrangement has been made with the Council of the University 
College to provide accommodation and teaching staff. The scheme for 
int.rmediate schools under the We\sb Intermediate Education Act, 1889, 
b ... just b.een submitted to the Education Department. As the result of 



48 Municipal Hygrene and Demograph!/. 

an inquiry commenced in 1880, on the state of higher education in Wales, 
the Government agreed to the establishment and endowment of unh·ersity 
colleges for North and South Wait'S respectively. Cardill' was chosen 
as the site for South Wales after a keen competition with Swanses. 
The college was opened in 1883, and aday training coll.ge for elementary 
t.achers under the new code was added in 1890. The Welsh Inter­
mediate Education Act was passed on the recommendation of the same 
Committee of Inquiry. By means of scholarships and ""hibitions it is 
hoped that the educotional chain between all these institutions will be 
completed, so that the poorest boy or girl may receive the adl"antage of 
8 complete course of education. 

The free library was established under the Public Libraries Acts in 
1~62, and the museum in 1867. These two institutioos are located in 
buildings erected in 1881-2, at a cost of IO,(X)()I., to which extensh"e 
additions are about to be made at an estimated cost of 16,0001. 
exclusive of the site. The library (lending and reference) contains 
about 43,000 voluIDPS, including 8 m~onificient collection of books and 
manuscripts in Welsh or relsting to Wales: The museum is mainly 
natural history, the local geology being well represented. There is the 
neucleus of a good art gallery (which will be provided when the 
buildings are extended) in a choice collection of modem paintings of the 
value of 10,0001. presented hy one donor, the late William Menelaus, 
Esq., of Uowlais, and llU1-oy important paintings have been giVt'D by 
other gentlemen. 

- ----+<::>00 E 
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The c'Onnty borough of Croydon is about 10 miles from the Royal 
Exchange, London; it adjoins the metropolis on the south sidp, and is 
within the district of the Metropolitan Police. 

The town lies in a miley at the hend of the River Wandie . 
. The area of the borough is 9,014 statUte Bcres. The population in 

1~51 was 20,548, and at the recent census (1891) it was 102,697, 
hsving increased at the rate of 30·33 per cent. since 1881. 

The residence of the Archbishops of Canterbury formerly adjoined 
the pmsh church, but in 1809 an Act of Parliament was passed enabling 
the Archbishop to alienate the site of the Palace, and in pursuance 
thereof the Addington Estate was purchased. 

Croydon wns one of the 15 towns includecl in the first Provisional 
Order for the udoption of the Public Health Act. Prior to the adoption 
of the Public Health Act 0. series of ponds and milldams, into which the 
drainage of the plaee was discbarged, rendered the subsoil very (lamp, 
and in consequence the death-nate was ,-ery high. 

When the Public Health Act WIIS adopted the town was devoid of 
any system of sewerage, the houses being droined into cess-pools, the 
oyerflow of which discharged into the watercourses and ponds; and in 
consequence of the superficial character of the dminage very few of the 
wells in the town were free from contamination. The state of the courts, 
lunes, byeways, &c_ is describetl as haying been in a deplorable condition 
and unfit for ordinary truffle. 

The Proyisional Order for the oooption of the Public Health Act 
was obtained on the 1st August 1849, and the local board at once 
commenced to sewer the town and to give it an abundant \upply of 
water. By the end of the year 1867 112,000/. hlld been expended upon 
drainage, but earthenware druin pipes were then tirst being introduced 
and were of inferior quality, and many of the sewers were too small and 
were without vcntilation. In consequence of this a serious outbreak o£ 
typhoid fen'r occurred in the town. The improvement of the sewers 
was then vigorously taken in hand. A thorough ~ystem of TentHation 
was introdueed; many of the sewers were enlarged ond extended; the 
total amount thus spent upon them being 161,96il. 

There was great difficulty in dealing with the sewage; it W:lS 

chemically treated in e,-ery way then known, but the Rh"er W nndle was 
fouled, Iwd a perpetual injlwction wus obtAined restraining the hoarll 
from further polluting it. Just at this time the local board obtainE"d 
power to take lund for irrigation purposes outside the borough, which 
they at once .diu at Bedtlillgton, where they established an irrigution 
farm, whi(~h hus been increused from time to time os the quantity of 
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sewage has necessitared. It now consists of 525 acres of freehold land, 
420 of which are under irrigation. The Board also established an 
irrigation farm at South Norwood, upon which another outfall sewer 
discharges. There are 79 acres of freehold and 32 acres of leasehold 
land in use at South Norwood. 

Broad or surface irrigation only is adopred; or in other words, the 
sewage flows slowly over the surface of the 1a.nd in .. thin film amongst 
the root of rye grass or other crops; these take up the impurities in 
the sewage, and after .. flow of about 500 yards it is bright and clear. 
The sewage is applied to about three plots in succession before it 
leaves the farms, when the effiuent is found to he bright and well 
cleansed. 

From careful gaugings, the effluent leaving the farms has heen 
found to be about 70 per cent. of the sewage coming on the farms, but 
this "aries with the season of the year. Seven crops of rye grass from 
the same plot have been cut during a season, but the average is about 
five crops and there is often a difficulty in getting rid of the produce. 

The sewage is purified without cost except for the purchase money 
or rent of necessary 1a.nd. This involves .. payment of about 41d. in 
the pound on the rateable value of the districts draining to the farms. 
This expense will continue for about 35 years longer, by which time 
the whole purchase money (about 227,712/.) will have been paid alI. 

In 1850 the local board established waterworks by sinking a well 
in the chalk in the valley of the Wandie, close by the town, which gave 
an abundant supply of water. Duplicate pumping engines were erected 
on the site for raising the water into a covered reservoir on Park Hill, 
74 feet in diameter and 35 feet deep. Since then two other wells and 
two larger pumping engines have been placed on the same site, and 
nbout two million gallons are now usually pumped every day from it. 
In 1887 a new well was sunk in the valley south of Addington \'i1lage, 
also in the chalk, an engine erected, and the water forced into 8 

covered reserroir erected on the top of Addington Hills at sufficient 
altitude to supply the whole of the borough; about three-quarter 
million gallons per day are now supplied from this reservoir. The total 
amount thus spent on the waterworks up to the present· time is 
J53,9631. 

Public baths have heen erected in Croydon and in South Norwood, 
both establishments having covered and open swimming baths, private 
baths, &c., at a cost of 16,341l. 

The public slaughter-houses, costing 4,2321., are near to the Town 
hall, and afford ample accommodation. Thirty private alaughter-houses 
still exist in various parts of the borough. 

The length of public highways in the borough is 90 miles. The 
roads ha\'e heen much improved by curbing, asph.lting, or paving the 
footpaths, upon which 69,973/. have heen expended. 

The borough being a. very large one, it has been thought better to 
have B number of recreation grounds in various parts of it rather than 
one or two large ones only. Eleven have been provided with an 
aggregate area of 204 statute acres, at an expenditure of 48,069/. Most 
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of these have recently boen opened, and the burgesses are much pleased 
with this provision. 

The Corporation has just purchased eight acres of land ill n suitable 
position for the erection of an infectious hospital. The land is being 
fenced in and buildings will shortly be erected, 

The Libraries Acts have been Il<lopted in Croydon, and the 
Corporation have established a central and two branch libraries, amI 
also have opened four evening reading-rooms with slllall circulating 
libraries 8ttac~hed, in various parts of the borough The Corporation 

. are, moreover, erecting a Polytechnic building for technical instnlctioD, 
which is intended to accommodate 320 students at OD£> time. 

The ratepayers have recently sanctioned some consideruhle tOWD 

improvements, for carrying out which an Act of Parliament has beeD 
obtained. They will comprise tbe abolition of a lIest of rookery 
dwelling~, the improvement of the high street of Croydon, nnd aD 

increase of its width, from about 24 feet in its narrowest portion to D 

uniform width of 54 feet throughout. In connection with these 
improvements the old Town hall, which has been in existence since the 
beginning of this century, has to be demolished, and the Corporation 
have purchased the site of n. former failwny station, upon which th(>y 
are about to erect 8 block of municipal buildings, CQUl't!ol, ond library, 
the whole involving an expenditure of between 150,0001. and 200,000/ . 

. As a result of the sanitary measures taken for the impro,ement of 
Croydon; the denth~rate has been brought to a very low figure, the 
following being tbe rates of the lust fl.e years :-1~86, 14' 47; 18H7, 
H'G5; 1888,13'11; 1889,13'82; and 1890,16'61. 

The rateable value of tbe borough to the poor-rate is 583,929l. 
The debt is 557,5541. and the capital expenditure on YDl'ious works has 
been as follows :-Waterworks, 153,9631. j seWf'1'S and surface drainagE', 
150,7811.; purcbase of land for sewage irrigation (Beddington farm, 
&c., nnd Soutb Norwood farm), 227,712/.; purchase of hmd for­
recreation grounds and laying out, 4R,0691.; baths (Cro~'don ond 
South N orwoocl), 16,3411.; slaughter-house!!!, 4,232/.; kE'rbing and 
pRYing, 69,9731. j widening bridges, 9,7111.; flushing tanks, &c. 
11,186/.; High Street improvement, 2,580/.; purchase of Centrnl 
Croydon Railway Station amI improvement of Park Lnl1l', 11,903/,. 
on account of new municipal buildings, 72/.; libraries (Central and 
South Norwood), 6401.; total,707,163/. 

Many of the 10ans contracted for the above expenditure haye been 
paid oft'. 

It may not be uninteresting to note that the rotes 1.\;",1 for aIT 
purposes in the borough, including poor, police, school board, generar 
district and borough rates, hlwe been in the pound as follow!', during tho 
last ten years :-1882, 58. lId. ; 1883, Os. 3d. ; 1884, Ga. 4<1. ; 1885, 58. 3d. ; 
1886, 5. Sd.; 1887, 58. Id.; 1888, 58. 3d.; 1889,5 •. lei. ; 1890, 4 •. 9«. 
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The city of Dundee is situated on the north bank of the River Tay 
in the~ county of Forfo.r, and, as in all the ancient royal burghs of 
Scotland, ~the~~inh&bitBnts were formerly huddled together in houses 
built in jnarrow closes and pends, snd DO provision made for street 
accommodation or even necessary means of Tentilo.tion. Large sums 
haveltherefore been expended in the public improvements necessary to 
meet the increased population, and to accommodate the great expanding 
tmde ~and manufactures of the city. While the area of the ancient 
royalty was 194 acres, the present area ofthe city extends to 3,863acres, 
to low-water mark. The population in 1821 was 30,5;5, and at the 
present time it is 155,433. . 

By the adoption of the General Police Act of 1850, Dundee entered 
upon a period of improvement, which has gone on at a progressive rate, 
and has told favourably upon the health and comfort of the community. 

Extensive drainage works were commencPd shortly after that date, 
and from an expenditure in 1857 of 7,912/. 1I •. ,Sri., it increased to 
152,493/. 3 •. by 15th May 1890. Prior to this there was no real 
drainage in the burgh. 

Obnoxious cesspools also existed in various parts, and polluted water 
was freely discharged on to the surface of the streets, back courts, closes, 
and passages. At present the main drains are constructed on the most 
approved pli.nciples. The total number of main sewers within the city 
;. 478, and the total length of sewers 66' 68 mile •. 

On account of the ground rising in all directions from the centre of 
the town near the riverside, the surface water and drainage discharge 
ran towa.rds the centre, and in order to prevent flooding the Corporation 
promoted a large intercepting main sewer, running eastwards towards the 
rh-er, at a cost of 20,000i. 

The streets in the city, especio.lly in wet weather, were most 
unserviceablt:', and even dangerous; the Police Commissioners, under 
their statutory powers, gave special attention to this matter, and at the 
present day Dundee is considered to be one of the hest pa"ell and flagged 
cities in the COlIDtry. 

In 1870 a Local Bill was promoted for reconstructing parts of the· 
burgh, for opening up new streets, and executing other necessary works, 
in order to impro"e the sanitary condition of the town. The total 
number of streets and roads is now 527, and their total length is 71' 5 
miles, and since the passing of the Impro\"ement Act, 1871, no less 
than 185 new streets have been sanctioned by the Commissioners of 
Police. 
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Prior to this time, many of the streets were very narrow, and traffic 
was carried on with great difficulty and danger in leading thoroughfares. 
There was much overcrowding in the central, oldest, and most insa.lu­
brious parts. of the town, which in its turn resulted in immorality, 
degradation, and crime. 

The Improvement Scheme, for which an Act was obtained in 1871, 
consisted of 20 important works and many valuable provisions for the 
control of buildings and sanitary requirements. Numerous areas of the 
town were scheduled, and the clearing of the buildings from these areas 
resulted not only in the removal of narrow streets and thorougbfares, but 
of a great number of narrow closes with high buildings on either side, 
some of which were also 'Covered with houses of the worst kind, and 
which were styled "Nurseries of disease, immorality, and crime." The 
demolition and removal of these and other old buildings made way for 
the new improved and wide streets which have since been constructed,. 
and for the most part built upon to the height of from four to fi .... 
storeys, the buildings being of substantial and elegant construction and . 
style, giving character and dignity to the city, and, indeed, changing the­
face of the town. 

In the purchase of properties and in the construction of the burgh 
under the Improyement Scheme, the eomm.lssioners ha'\"e expended 
504,335/. ISs. 6id., of which sum a considerable amount remains on 
loon, to be gradually liquidated from the feuing of the side building 
ground along the streets. 

The spaces thus cleared confained an excess of population, one of 
them containing a population of 855, or 724 persons per &.ere, and had a 
death-rate of 58' 4 per 1,000. The rate of population at that time 
for the wbole burgh was 33t per acre. Moreo ... er, 1,352 feet of closes, 
the average width of which was 5j feet, .md of which 328 feet were 
covered or built over, were demolished. 

By these important works, by the operations of the sanitary 
provisions and powers in the Acts, nnd by the ventilation and the drainage 
system, with a most abundant supply of water for sanitary purposes, the 
death-rate has been much reduced. In 1871 the death-rate was 29'38 
per 1,000; in 1889 it was IS-aO; nnd last year, with an epidemic of 
sc.rlet fever, it was 21'20. But by the official report of the Registmr­
General it is noW at 19 per 1,000. 

The Corporation, by great efforts, and' at an expenditure of 
839,5441., have provided an abundant supply of water. They first 
I\cquired a supply from reservoirs constructed at Monikie, about 11 
miles from Dundee; but by the gr<>.nt increase of population and of 
trade and manufacture in the City they were obliged largely to supple­
ment the supply, and in 18-71 acquired a large source of supply from the 
Loch of Lintrnthen in the Grampian.. The Loch extended to an area 
of 101 acres, with a right of watershed from 30 square miles or 19,000 
ucrea of gathering ground. The Commissioners raised the Loch 
by 20 feet and increased its area to 405 acres, gi"l"ing a storage of 
1,601,000,000 gallons of water. The water is conveyed to Dundee, a 
distance of 23 miles, by two lines of cast-iron pipes (27-inch diameter) 
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now delh·eriog in the place of supply in and around the City of betWM'D 

nine to ten million gallons of wnter daily. 
The abundant water-supply for domeb-tic use and public and sanital"!'" 

purpOSE"-S, while enabling th~ Commissioners to gh-e water for all sanitary 
purposes, at the same time enables thf'm to assist to 8 considemble extent 
the manufacturing industries. 

The Police Commissioners bal""e erected and carry on swimming 
batbs and public baths of all kinds for the public, and haw expended in 
this department a snm of 14,0961. 

A large amI beautifu I Esplanade has been constructed along the 
margin of the, river from the centre of the city westward, communicating 
,,!ith the Magdalen Green, Do place of public ~rt for healthy recreation. 
This Esplanade, originally about one mile in extent, is in course of 
further extension for the accommodation of the public, and fully 
60,000/. ba'\"e been expended on thE"se works. Tramways E"xtending to 
upwnru8 of five miles hn¥e also been CODstnlcted in the city at a cost 
of 49,0001. 

New slaughter-houses and appliances on the most appro¥E."d 
principles haye been erected, which, with the land and ameniti~, raise 
the outlay to a cost of 66,744/. 198. 3d. In this way the Commissioners 
were enabled not only to shut up prim!e kiIling-houst'S within tbe burgh 
(which were then kept in n. most insanitary condition), but also to pron.de 
most convenient accommodution aod appliuoC<"s for the butcher trade and 
for the sale of lh'e stock aod dead meat. 

As to pleasure grounds, considerable expense lias been incurred. 
''The ancient Magdalen Green, extending to abont 17 acres; Balgay 
Park, extending to 36 oeres; Law Hill, extending to 17 8Cre~, hal"e 
been supplemented by the gifts-first, by the late Sir Da,;d and 
Misses Baxter, of n park extending to 36 acres, all well ornamented an(1 
laid out; of the Fairmuir, the gift of Sir John OgilYy, extending to 
20· acres; aod of the Lochee Park, the gift of Messrs. Cox BrothE'rs, 
extending to 25 acres. These affonI full and healthful recl"ffition for 
the people. 

The Commissioners have erected a. ho.. .. pital for the treatment of 
infectious disea..~, suitable for accommodating 40 p.1tients, Cflch haring 
a cubic space of fully 2,000 fl'f't. The cost of these pprmnot"nt works 
has heen nbont 22,0001. There is space in the grounds for such 
additional accommodation as may be found necessary; nnd, on the 
whole, great time, con!'ideration, anel cost hn\"e been expt>lIdrd by the 
Corporation and Public Boards towards the impro\"ement of the city 
and for the presel"Vation of the public bealth. 

Besides the sanitary and other public improvements thus briefly. 
notict':d, extensh'e f8C'ilities hale been providE."d for the mental culture 
and information of the inhabitants. A. large Bnd extensive building was, 
by the liberality of the merchants and inhabitants, built at n cost, witb 
subsequent additions, of fully 40,0001., and dedicated to the memory of 
the late lamented Prince Consort, with the view of ('arrying out his 
enlightened views for the t')t"Yst.ion of the people Rnd th(>ir instruction in 
art and science. 
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In this Albert Institute are included an extensh·e free library, 
'Containing upwn.nls of 50,000 works on history and all departments of 
literature and scienCE", and having 8. reference deportment as well as 
one for the l('uding out of books." It contains also museums and art 
gnlleries, largely taken admntage of by the public. Its utility may be 
e"idenced by upwards of 20G,OOO volumes being taken out yearly by the 
people. To this spacious institute there have been added Inst year, and 
dedicated as 8 Jubilee gift to Her Majesty the Queen, extensive r8ng(>s 
.118 picture gallerips, the cost of which was also contributed by the 
yoluntary offerings of the public, aided by the Corporation. 'These 
extensh·e buildings now constitute the Victoria ond Albert InstitutE', 
and contain, besides the library and museums, many Tnlunble works of 
art, doriling the community ndT'ontugtls for the study of arts, scit'nce-, 
Ilud literature probably not exceeded in nny city of the empire. 

The 1!Iurgh of Duudee was raised to dignity of a City of the Empiro 
b~' Royal Charter granted by Her Majesty Queen Victoria on 2nd 
February 1889. 

--~l-O""">-,<--
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'l'he District of Ealing, Middlesex. 
BY 

CHARLES JONES, A.M. Inst. C.E., F.S.I., Engineer and Surveyor 
to the Board. 

---<~~,o---

The district of Ealing is situated some six miles from the Marble 
Arch westward, in the valley of the ThamE's, and lies about one mile 
northward from thst river. It was formerly called Yealing or 
Zealing, of the hundred of Ousselton, in the county of Middlesex, and 
was principally known as a favourite residential suburb, where mBny 
meo whose names have become household words in the history of 
England resided. Amongst these may be mentioned th~ Earl of 
Rochford, the Dukes of Marlborough and Argyll, Sir Francis Dashwood, 
the Percivak, Lord Brooke, and Lord Manners. J obo Horne Tooke, 
!tnd the great political writer of the last centnry John Oldmixon, were 
buried here. Sir William Lawrence, the eminent surgeon, died here, 
and was buried in the old parish chnrchyard. The great Lord Heath­
field dwelt in the village, and at Fordhook, Henry Fielding the 
novelist, and subsequently Lady Byron. In the drawing-room of 
Fordhook, "Ada, sole danghter of my home and hpllrt/' was married 
to Lord King, afterwards Earl of Lovelace. The Duke of Kent lived 
at Castle Bar Park, and the late Home Secretary, the Right Hon. 
Spencer Horat.io Walpole, has been for many years anrl is still a reside-nt 
amongst us. Professor Huxley was also born in Ewing. 

One speciality was the large private schoInstic establishments; the 
largest private school in England, Great EaJing School, was kept for 
many years by the Drs. Nicholas. Prohsbly not many private tutors 
could show a longer list of scholars who became men of note than could 
the Nicholas family,-amongst others, Sir Henry Lawrence, Bishop 
Selwyn, Charles Knight, Sir Henry Rawlinson, Cardinal Newman, 
Captain Marryatt, Lord Truro, and many more. 

The district of Eating consists of about 3,225 acres; the ruain rond 
from Uxbridge to London passes through it, and is slightly o,·er two miles 
in length. The 200 feet O.D. contour line nillS through the district 
from east to west, and the ground falls from 200 fo",t to about 37·0 O.D. 
at the southern, and 50·0 O.D. at the northern outfall, giving a fall 
of about 150 feet to each set of sewage works: 8 fact which has 
considerable bearing upon its healthiness, and makes it 8 first class 
drainage distfict. 

The district of Ealing over which the Board have supervision, is 
not co-extensive with the parish of EaJing, which includes Brentford, 
the county town of Middlesex, a county which contains within its 
boundaries the city of London, the city of Westminster and its palaces, 
and the fountain head of the government of a large portion of the whole 
world. Some 30 years since it became apparent that the time had 
come when steps should be taken towards developing its qualities as .. 



DUIrict of Ealing, MiJdleBell: •. 59 

residential place, and an endeavour was made to induce the town of 
Brentford to co-operare in tbe fonnntion of a governing body wbieb sbould 
exercise tbe jurisdiction of tbe Public Health Act, 1847, and under 
the powers of thnt Act bring about a change for the better. At this 
tim Ealing had a population of about 5,200. It was governed by what 
was known as 8 highway-board, the members being elected for life. 
The town of Brentford not being disposed to fall in with the ahove 
proposal, and having succeeded in defeatip.g by vote the formation of 
8 local board for the parish, a district was formed under the powers 
of the Act within the parish of Enling, and on May 25th, in the yenr 
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1863, the first meeting of the Ealing Local Board waa held, when they 
at once instructed their surveyor to pI'f>pare a scheme for the drainage 
of that part of the district which lies soulb of the Great Western 
Railw~y. Land was procured in the southern extremity of the district. 
for the erection of precipitating works, and at an early date contracts 
were issued for the construction of the necessary lines of sewers anu 
works connected with the same. 

In the year 1873, the northern portion of Ealing applied to he 
taken into the district, and this having been brought about, 8 scheme 
for the draining of this portion of Ealing WPS prepared and carrie,d 
ont, a plot of lanel in the north~east corner, some 22 acress in extent, 
being purchased to be formed into 8 sewage farm. 

At the time of the formation of the hoard in 1863, the roads and 
streets were in a most uDsatisfactory condition. Curbing and channelling 
were unknown. There was no public gas lighting, and 8 large number 
of houSf"S were suppliP<l with water from surface wells. This state 
of things continued up to the year 1869, when the old highway bo.nl 
was done away with hy Act of Parliament, and the local board at once 
determined to reconstruct the roads and paths. A sum of 10,000/. 
being expended in the course of 12 or 18 months in this work. 

It would h. impossible in this short space to go into the details 
of these several work~. The entire lp.ogth of the first contract being 
somewhat over eight miles, the length of sewer now in use in the 
district is about 30 miles, exclusiye of surface drains~ The rateable 
nlue of the district in the year 1863 was 18,396/., and when it became 
known that a sum of 21,5001. was to be expE"nded in the construction 
of tanks and sewers, _Rnd the purchase of the land, not 8 few of those 
who may be called tbe ol<l residents of the place looked forward with 
a feeling of dreail, and prophesied that the board 8nd their officer would 
ruin the village. The 28 years that hal"e pas.-.ed since that time ('an 
best givE" the answers to the doubts then raised. The rnteable ,"alne in 
1863, wns 18,396/., and now in 1891, it baa reacbed 162,029/., or an 
increa..'OC since the first n1.te was made of 143,633/. The rateable 
increa .... e per head of the population froID 1 H63 will be seen from the 
following table :-In 1863, 3t. 98. 2td.; 11171, 4/. 158. 6d.; 1881, 
6/. 7 •. IUd.; and 1891, 6/. 15 •. O!d. This table sbows that the eIDs .• 
of property has in no ,yay deteriorated, the l'8teable vall1e per head 
having increased in excess of the rate of inCrE'ASe of population. 

Shortly after the formation of the board, the Metl"Opolitan Railway 
wns opened, and exercised 8 considerable infiuE'D<"'e in the furtht:'!r 
de,-elopment of the district. 

Much public attention was directed to the Ealing Sewage Works 
by those who were interestE>-d in the subject, and it may be f'E'corded 
that ERling was the first plnee in the valley of the Thames where a 
thorough and efficient mode of trt'atment and purification of Sl>woge 
W&"J tril"<l; and it is worthy of remark in connE'xion with this mattE"r 
that EBling by its energy in dealing with the suhject has had its reward, 
for while the towns along the banks of the Thames have been engaged 
year nfter year in litigation, vexatious inquiries, and the expenditure 
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'Of thousa.ntls of pounds in fruitless endeavours to carry some grnnd 
nnd imposing scheme into effect, Ealing has gone on its way without 
litigation, and up to the. present moment pro~pp.rously, in un sanitary 
matters. 

During the past five years the local board has become t~e owner 
of the vnrious public gref'IRs and commons in the district, nnd in the 
year 1~83, they purehosed the f .... hold of the Ismm.s lands (some 
30 acres) as recreation grounds for the people, making now rather OVel" 
100 acres of open grounds, divided between fh"e dilferent portions of 
the district, in addition to some 20 acres of grOlmd which is laid ant 
in allotments for the poor. These large open spaces, together with the 
carP taken in all sanitary matters, have doubtless much to do with the 
exceedingly hw llE'.ath-rate at present recorded. At the time of the 
formation of the board it was some 18 per 1,000, in the year 18Fl8 it 
was 10 per 1,000, amI. the average of the past five years is II' 52 pel' 
1,000, a record probably hardly equalled by any inland town in 
}~ngland with the same number of inhabitants, yiz., 24,000. 

During the past seven years much has been done in the way of 
planting, the principal roads and thoroughfares being lined with 
an"nues of trees in order to preserve as much as possible the rural 
eharacter of the district, and enhance its YRlue as n. residential suburb. 
The district is supplied with water by the Grand Junction Water 
Company, and with gas by the Brentford Gas Company. It is intend(>d, 
however, at an early period, to introduce the electric light, a Provisional 
Order having been obtained for this phrpose. 

In the year 1884 the board erected public batlls, consisting of 
first class bath, third class, and Indies', together with slipper baths 
and various conveniences appertaining thereto. During the winter 
months the large bath is used~as a gymnasium, only one bath being 
rt~tained for the public use. A sum of 10,500l. has been expended in 
connexion with this matter, and the taking is about 900l. per annum. 

In the year 1884, an isolationJ hospital was erected, an ac-re:-and n. 
half of hUHi haying been purchased for that purpose. The schemE'­
pro'duE's for three separate blocks, together with the nec(>ssary oominis­
tI-nth'e block, laundry, &c. Only one block has been at present erected. 
In addition to the necessary offices the grounds are laid out 8S a garut:'lJ,. 
and arrong<'ments have been made by which, in case of emergency, 
ho~pital wnts may be erected! on a concrete floor, which occupies the 
site of one of the blocks. The entire cost of these works was 6,5001.,. 
including the purchaSe of th(land. 

The growth of the neighbourhoou having necessitated additional 
ofiice accommodation, as well as enlarged stahle buildings, &c., it was 
tlt~(.·ided to erect the present offices, and at the same time to commemorare 
Her Majesty's Jubilee by the erection, by public subscription, of the 
Victoria Han, and to arrange a building for the free library, so that thp· 
whole scheme might be brought within one general design. 

At the f(>Rr of th~ buildings are the baths, and at the rear of th~· 
buths the stabling with all the necessary depl!'rtments connected with 
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municipal work, including carpenters' and painters' shops, forge, cart;.. 
sheds, mortuary, &c., &c. The entire outlay upon the public buildings 
(including free library) amounted to 16,0001., of which 7,0001. was 

. received from the sale of the old offices; the Victoria Hall, erected by 
public contributions, cost 4,5001., and stables and fire station 4,0001.; 
or a total of 24,5001. 

On the road fronting th~ stables was erected a fire brigade station, 
capable of containing three engines, with residence for the permanent 
engineer, and sleeping rooms for men on night duty. 

The whole of these buildings are contiguous, and form a block of 
altogether some two acres of ground. 

During the past four years the whole of the bridges ooross the 
Great Western Railway connecting the northern and southern districts 
have heen widened and a new ODe hss been erected. 

A feature of great interest has been the destructor and fume 
cremator, erected in the year 1883, at the southern sewage works. In 
this destructor not only is house refuse from the district destroyed, but 

. the residuum from the sewage, there being no meaDS of dealing with 
this for agricultural purposes. The steam power crested is used in the 
works for pumping, electric light, &c. 

This work, although in close proximity to houses in the district, is 
carried out with no inconvenience or nuisance in any way. 

The Victoria Hall already referred to was opened by his Royal 
Highness the Prince of Wales, Depember 15th, 1888. 

The free library (lending department) bas some 7,500 volumes, 
including works in all depnrtments of literature .and science, and a 
reference library of De-arly 1,000 volumes. The value set upon the 
library may be estimated by the fact that in the year 1891, the total 
circulation WOB 113,949, and the attendance in the reading rooms 
nearly a quarter of a million. 

In addition there are provided science and art classes, Rnd a large 
studio used as an' art school. 

The loan indebtedness of the board is only one-bslf of the rateable 
value of the district, and the rate has not exceeded for the last 11 years 
the sum of la. 6d. in the £ half-yearly, with id. in the £ for the free 
library. • 

------~)-OOOo~(------
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The area of the city within the municipa.! boundaries is 6,166, 
acres. This area includes 1,171 acres of public parks and recreation 
grounds, consisting of the Queen's Park, the property of the Crown, but 
open for public use (614 acres), The Meadows (63 acres), Bruntsfield 
Links (35 acres), Blackford Hill (95 acres), Braid Hills (156 acres), 
Culton Hill, (23 acres), Princes Street Gardens and Castle Termce 
Gardens (3st acres), Inverleith P .. k (61 acres), and-closelyadjoining­
the Arboretum and Royal Botanic Gardens, also Crown property but 
open for public use (58 acres), Harrison Park (14 acres), Regent Road 
Gardens (3t acres), and Montgomery Street Gardens (3 acres), besides 
severnl small plots used as public bowling greens and children'. play-
grounds. . 

In 1871 the population of the city amounted to 197,581, in 1881 to 
236,000, and in 1891 to 261,261. The average rate of density of popu­
lation, exclusive of public parks and recreation grounds, is 52 persons 
per acre. The maximum rate of density of population is 900 persons 
per acre, which is to be found in a small area of the Cowgate; this bas 
long been one of the most wretched districts of Edinburgh, but is now 
ra.pidly undergoing improvement. 

Edinburgh probably has a more difficult problem in the condition 
<8D.d improvement of its " slums)J than any other city of its size. This is 
largely due to the fact that for purposes of mutual protection and defence 
in warlike times, its inhabitants crowded their habitations closely together 
so as to be under the protection of the castle and within walls of defence 
which were erected from time to time. The effect' of this is seen in the 
numerous excessively high tenements or blocks of dwelling-houses in 
close proximity to each other with only narrow closes between. For­
merly inbabited by the better classes, these tenements hove become sub­
divided in modern times into single-roomed houses for the abodes of the 
very poorest classes, giving rise through overcrowding to insanitary and 
disease-producing conditions. 

In the year 1867 a scheme of city improvement was carried out 
whereby new streets forming 8\"enues of light and air-space were opened 
up through some of the worst of these over-congested districts. In 
order to overtake the congestion of the adjoining or intervening districts 
which remained unaffected by this scheme of city improvement, powers 
were obtained in 1879, in the same Act which provided for the com­
pulsory notification of infectious disease., for dealing summarily with 
insanit8Jy d,velling-hollses.· This latter question has been diligently 
prosecuted by the Public Health Committee of the Town Council 
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as is ~hown hy the following figures :-(1) Uninhabitable houseS' 
dealt with during the last 6 years, 2,163; (2) Houses closed lIS being 
uninhabitable, 1,077; (3) Condemned houses improved and reoccupieel, 
744. 

The whole sewerage of Edinburgh is disposed of on the water 
carri&.aae system. With n. few exceptions in the poorer quarters of the 
city, every dwelling-house is supplied with water, water-closets, and 
sinks. In the course of the last six years under compulsory orders more 
than 1,100 water-closet.., nnd 635 sinks with water service have been 
introduced into the poorer class of dwelling-houses. The Pnblic Health 
Committee is careful in insisting that all such sanitary appliances shan 
be placed next the Ollter wall so 8S to be well lighted anel properly 
ventilated. 

The question of providing model housing for the working classes ha.e; 
from time to time during the last ao to 40 years been taken up and 
treated in a very praction.! and satisfactory maDDer by several prominent 
citizens, and some admirable schemes of well-planned houses of this class 
have heen provided. Some or these schemes are on the,. self-contained 
cottage principle, having separate acces3es and small plots of garden 
ground attached. qthers are on the" flat" sy~tem with external stair­
cnsl."-S and balconies leading to the houses, each house ha'ing thus a 
separate door of its own entering from the open air. Housing accommo­
dation of the kinds mentioned has thus been provided for 4,000 to 5,000 
persons of the working classes. Housing of a closs within the reach of 
the very poor has not yet been provided, although the question has recently 
been under the consideration of the Town Conncil. 

. The matter of public baths has received the special attention of the 
Corporation. Dile establishment of this kind, consisting of one men's 
t\,nd one women's swimming pond, and 48 pri'f'ste baths-12 of which hnve 
shower-bath arrangements-has been erected. During the summE'r 
months there is a weekly average of 4,000 to 6,000 persons Ryu.iling 
themselves of the baths. Steps 11lwe been token for Requiring sites for 
similar premises in other parts of the city. 

Public washing-house and laundry premises for the poorer clussE's, 
consisting of 26 tubs, hydros, drying chambers, &C. are in course of 
being arranged for. 

In the more densely occupied districts the Corporation ha,·e in 
several cases acquired the sites of condemned and dilapidated bouses, 
and have formed the same into children's playgrounds with see-saws and 
seats, which are largely used. 

A new method has been adopted in providing public conveniencPtol, 
which are being placed underground, fitted up with all modern nppli­
ances, and placed under the charge of an attendant. Five of these have 
been, or are being provided, at 0. cost of 3,0001. 

With reference to the condition of the drainage arrangements and 
internal sanitary appliances of dwelling-houses througbout the city 
generally, the authorities have instituted and maintained for several 
years a thorough-going investigation, with the object of having every 
house examined and put into thorough order. This is not intended to 
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supersede but to assist voluntary effort in the same direction. As in the 
case of new houses, all such work is certified; the reconstruction of the 
drainage of existing houses is also certified when properly executed. 
This work has proceeded for the In.o:;t eight or nine years at the rate of 
nearly 1,000 houses per annum, at an estimated cost to the owners of 
10,000/. to 12,000/. In casas of infectious disease, wherever the Medical 
Officer of HenJ.th considers it to be desirable, investigation is made as 
to the sanitary condition of the house where such disease occurs. 

All plans of new houses and buildings and of alterations on existing 
buildings must receive the sanction of the Dean of Guild Court, which 
sils weekly for this purpose. As the building proceeds, periodical in­
spection is mooe, from the laying of the foundations to the completion 
of the building, special attention being given to the drainage and sanitary 
appliances; and on completion a certificate is gronted that the whole 
work has been satisfactorily executed. In order to the better super~ 
vision of this work, and as thp- result of recent experience, further 
powers bal"e been obtained during the present session of Parliament 
with reference· to " higher standnrd of width of streets Wld height of 
houses, extent of open ground in rear of same, the sub~dirlsion of houses, 
and the enactment of the Code of Building Regulations. 

As l"('gards the disposal of its sewRcCFe, Edinburgh is fortunate in 
being nOM the sea (Firth of Forth), and in having good gradients; its 
sewage is tllcreIore carried swiftly to the sea, and is discharged at,· or 
slightly beyond, low-water mark. The city is naturally divided into 
three large drainage districts, with three separate outfaUs. With the 
exception of what is used for irrigation on Craigmillar, Lochend, and 
Craigentinny lieadows, the sewage of Edinburgh, to the amount of 
nesrly 3,000,000 cubic feet per day, is thus discharged directly into the 
sea. In l"iew of the enormous trouble and outlay in which maJ?y cities 
and towns are inl"olved in order to get rid of their sewage, Edinburgh 
may be regarded as fortunate in having such facilities within easy reach. 

A large sewerage scheme for the purification of the water of Leith, 
estimated to cost, along with the acquiRition of certain mill-lades, nearly 
200,000/., is now being carried out, at the instance of the authorities of 
Edinburgh and Leith, and of the parishes of Corstorphine, Colin ton, 
St. Cuthbert's, and Currie, and several paper-mill owners. The prin~ 
cipal part of the works consists of the construction of a large inter~ 
cepting sewer, seven miles in length, with the necessary branch drains. 
It is proposed to intercept all sewage and other offensive matter, which 
at present discharges into the river; nnel by means of large compenS8~ 
tion reservoirs on the upper reaches of the river, to replenish the same 
with 8 reasonable supply of pure water. This is an important sanitary 
measure, intended at once to purify the river, and to preyent the pollution 
of the harbour of Leith. . 

For the last 20 ye.ars Edinburgh has possessed a horse tramway 
system which trayerses the 11.'1lding lines of thoroughfare, and for the 
last two or three y<"ars two separate systems of cable tramways have 
been at work on the northern slopes, affording a pleasant and convenient 
means of communication. At the present time the alternative questions 

I p. \855. E 



6G l1bmiripal ll!lyiellc ami J)ell/0!l"flplIY· 

of tIle Corporation \1fi(lE'rtaking tIu,: managf>mf'nt of the hoI's£> trumwn.y 
syAtE>m, or-granting a nf>W lea.qe under new conditions to the E~linhurgh 
Stl'e('t Tramways Company, who ha,e worked thp. ~ystem for the 188t 
20 years, are unuer consideration. 

During the year 1A91 nn Electric Lighting Provisional Order was 
obtained, empowering the Magistrates Bnd Council, umlE"T certain pre­
scribed conrlitions to supply electrical energy for puhlic nnel prh'nte 
purposes. 

Edinburgh enjoyed for many years the unenviable notoriety of being 
subject to periodical outbursts of fever. These nssnmpd in a11 cases t~e 
E"piciemic form Bnd entailed a large mortality 8f!long the citizens. It WAS 
obsprved tha.t the fiI"Rt to suffer Wf>re the Irish, then the poore:r Scotch, 
hut ultimatelv all Cln."~s of tbp community Wf're aifectPli, including 
among the m~(1ico.l profp~"fion the phy~icians and r(>f;iclput officials of the 
Roynl Infirmarr, nnd, In!':tly, the medical fltudentfl, who canght the 
infection in thpir c1i8pem:n.r)" practice. Thpr{'! enn hp little doubt that 
one main cause of these rppeD:tf'~ outhrea.kfl was thp manner of housing 
of the inhabitants which, copied from the French, conf;iflted of piling 
tenement nhOl"{'! tenf'!IDPnt until a lnrgf'! o\",pr-crowc1ell population wns 
confinecl in a limited fl.paCE", and could only communicate with the outer 
world by a narrow stair which was aptly c1PfK.'rihffi by the late Sir 
Edwin Chadwick as an upright street. Ma~y of theRe bloC'ks of build­
ings contained upwardfl of 200 inhabitants" When infeMious disease 
of any kind broke out in such circumstancpfI. it spreAci with grffit 
rnpidity and quickly ns.<mmed the epide-IDic form. The hOflpitlLl ACCOm­
modation at the disposal of the authorities being limited, the diSf'8se wns 
proctieally allowed to continue its ravagps among the population un­
chpcked, until it gradually wore itself out for want of material. Mean­
while the reputation of Edinburgh as a rE'!sidpntial city nnd as the 
grP.8t educational CE'!ntre of Scotland snfff>rec1. The Corporation in 1863 
appointed a medical officer of hoolth, who .... ported on tbe sanitary 
requirements of the city, more especially of its poorer di~ricts, which 
were the hot-bpds of infect.ious disea..qe" Lord Provost Chambers in 
IH67 inaugnrated a comprehensive scheme, whereby the insanitary nrp.3S 
in the old town were satisfnctorily dealt with under 0. spf'Cial Act of 
. Parliament. This schE'!ma came to an E'!nd in 1889, and during its 
contimmnce 600,000/. bn..q been expended with the follmving rE's111ts us 
rf'ganls the g(>:nprnl mortality of the> city :-

From 1RGS to 1R74 tb. death-rate was 26'26 per 1,000; 
from 1H7S to 18R4 it was 19 '94 per 1,000; and 
from lRRS to 1H90 it was 17'S1 per 1,000, 

Anothpr step in oovqJlce was the adoption by the Corporation in 
IH79 of a clause in a local Act enforcing the notification of infectious 
diseasps by mf'(lical practitionen. This hns been lo\"ally carried out 
hy the profE' .. "o;ion, a.nd thus for the fiNit time the 81;thoritipR became 
nware of the amount of preventible disease in the metropolis of Scotland. 
Up to 1891 upwnrds of 60,000 intimations WE'rE'! l'f'pOJ'tP<1 j the f{'('~ 
payahlp to IDP(1i{,N mPH amonntin~ to nc>nrly 7,500/. Onl". immNlint.f\ 
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hene-fit oi the 8y~t£>m of notification was the dis('oyeory of the D(I("Rssity of 
greatly incr(>8..~ ho!'Opital accommodation for thpse djsease!1l. 

The Corporation at an expense of 30,000/. have proTided a h~pital 
with 250 beds, tog<>:ther with 8 rf'cl."ption bonse with 70 bf'ds for infreh>c'l 
families. In addition, a convalescent has-pital with 30 beds has bet>u 
f'stablisbE'd at the ~PJ1side in t~! immediate neighbourhood of the cit)·, for 
the special benE'Jit of patients recovering from infections diSf'aqes. 

Meanwhile the Corporation has continued to deal, not with insani. 
tary 8n>8...~ but with individual houses throughout the <"ity. This they 
do with marked snccess and with little friction, owing to 8 sppciaI plan 
which ha..o; been adopted and which has received the sanction of Parlia­
ment. In the first instance reports are obtained from the lfedi<.'.al Officer _ 
of Health and from the Borough Sl1n·eyor as to the sanitary sta~ of the 
dwelling; these reports are submitted to the Health Committee of the 
Town Council, and, after approval, notice is seITed on the proprietors of 
the dwelling in qnestion to appear before the Health Committee (8S 
representing the Town Council) and show cause why the recommendations 
of the sanitary officials shonld not be carried out. Before this informal 
court thpre is a free interchange of opinions, and the citizens are satisfierl 
that their objections have bPen listened to and their proposals met in a 
.conciliatory spirit. The Dumber of insanitary houses dealt with in this 
way during the last six years is 1,96R, of which number 892 have been 
closed as uninhabitable, the remainder baring been improl"ed Bnd re .. 
occupied or otherwise disposed of. 

There are 125 miles of rooclo:; or strt>'ets in Edinburgh, of which 68 
arc CBuSI'wayed, 55 macadamised, and 2 laid with wood. On account 
chiefly of their durability-and resistance to the wear and tear of traffic, 
whinstone and granite setts have been most extensil"ely used. Wood 
paving has not found favour hitherto. As in other eitiE'$, however, the 
noise of the stone paved streets is much complained of, 8nd the desire 
is hE-roming general for smooth paving. For t.he paYing of footpaths 
" granolithic" cement is at present more in use than any other, e..~dally 
for suburban roads. 

Th~ cleansing of tlle city is not the work of prh~te ('ontraet, but is 
JH'rformf'd by the Corporation. The workers or t'mploycs in the dean~ing 
df'partment number 390; and 120 horses are employed, with occa.~iona] 

hiring as circumstances may require. 

The main features of the dt'3nsing system may be I't'sd in the fact 
that. the watercloset is uni'\"ersal throughout the city, and tht'I"e are "0 

aallpits cr refrue receptacles of any kind. All honse refuse is rE'moYed 
daily between the hours of 6 and 8.30 B.m. during th~ week; and in the 
poor~r districts special provision is made to ensure cleanJinp..ss by taking 
awny refuse accumulations on Sunday. The annual collections repI'E"­
SPilt 110,000 tons, 90,000 of which consist of house refuse and str{'et 
sW{'epings, the remaining 20,000 tons being mud and road scrapings. 

ThE' cl{"ansing of the city co..o:;ts about 30,000/. per annum. This is 
"'luivalent to 3id. pt'r 1:: of the !I" .... _ble rental, or abo\lt 2 •. 2d. per 
head of the population. 

)I 2 
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The one great and still growing difficulty in connexion with the 
cleansing of Edinburgh is the want of suitable outlets for the dry refuse. 
This difficulty points to the probability of the city being compelled to 
burn its refuse collections; and the erection of one or more destructors 
is at present in contemplation. 

Through the munificence of private individuals within the last three 
yesrs Edinburgh has been furnished with a free public library, which 
cost upwards of 50,0001., the annual expendiiure being provided by the 
rates; 8 national portrait gallery costing upwards of 50,0001., besides 8n 
endowment of 20,0001. for future art purchases; and a DE'lW academic 
ha11 for the U Diversity, which will cost 70,0001. 

----7)-oOc~E------
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JAMES BURN RUSSELL, M.D., LL.D., &c., Medieal Officer of 
Health. 

The City of Glasgow is the commercial capital of Scotland, in 
. population the second city in Great Britain, and placed by. the registered 
tonn."...., of its shipping it ranks as a port next to London and Liverpool. 
It is situated in lat. 55° 51' 32" N., and long. 4° 17' 54" W., on both 
banks of the Clyde, 14 miles above the point where tbat river begins to 
open out into the Firth. 

From the earli~t period of it.s history Glasgow has been a U city" 
by virtue of being the aeat of a bishop. Th~ existing 'cathedml was 
founded in 1197, and the university in 1450. 

The present aren of the city is 6,111 acres, and the population at 
the census taken on the 5th April 1891 was 565,714. A Municipal 
Extension Act has been obtained this Session, to take effect on 1st 
N Q\'ember, which includes 6 police burghs and other populous districts, 
thus rei.ing the area to 11,861 acres and the population to some 660,000 
souls. This gathers together the whole overflow of population since 
the last great Extension Act of 1846, with the important exceptions of 
3 police burghs, the population of which is about 112,000. 

The Municipal Government is vested in a town couDcil, 77 in 
number, of whom 75 are elected by householders. The two ex·officio 
members sit in virtue of their office as " Dean of Guild" of the Merchants 
House and" Deacon-Convener" of the incorporated trades. The various 
departments of municipal business are all -controlled by the town 

. council either by committees or acting as a whole 88 trusts constituted 
by Acts of Parliament for speci"l purposes. 

Sanitary History of Glasgow.-Glasgow affords no exception to 
the rule that the lessons of sanitation are learned in the school of 
suifering. The only praise due to her is that she has been an apt pupil. 
Her progress is chiefly recorded ill her successive Police Acts, which 
began in 1800 nod close for the pre..~nt with the "Glasgow Police 
(Amendment) Act, 1890," which is 1\ purely sanitary measure. 
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Th~ health of the City was first recognised as 8 d~partment of 
1Dunidpal duty worthy of the attention of a distinct committ~ of the 
Police BoanJ. (town couDeil sitting for police purposes) in 1857, by th~ 
appointment under the Nuisance Remoml \Scotland) Act, passed in tb. 
previous year, of a "Committee on Nuisances." One of it.. .. first works 
was to send a deputation through the large towns of England amI 
Seotlsud to study their sanitary systems. Tbe outcome of their ... port . 
was the eighth Police Act of 1862, renewed sud amended in 1866. A 
" Sanitary Committee" under the 1862 Act was at once substituted for 
the N uisauce Committee. The first medical officer of health was 
appointed in 1863: The first washing and disinfecting establisbment 
was established in IS&!. The first epidemic hospital was opened in 
1865. The cleansing of the City was taken from contractors and 
recognised as a department of municipal service in 1868. In 1l!70 the 
cleansing and sanitary committees were united under the designation of 
"Committee on Health," forming a body of 21 members to which 
benceforth the whole duties of local authority were entrnsted. Ita first 
work was to appoint a chief sanitary inspector (an office hitherto h~ld 
by the chief constable) and to commission him to organise the H&Ilitauy . 
administration of the City. Taking the 5 police sub.di:risions 88 his 
rerritorial basis, each was treated as B separate sanitary district nuder B 

district inspector with an adequate staff of inspectors of nuisances, of 
epidemics, of lodging-houses, &.c., &c., making up a total staff for the 
city, including clerks, &c. at the headquarters, of 47 persoDS. Sine<' 
1870 the sanitary department has, as re"aards details, been adapted from 
time to time to the wants of the City in accordance with the 10000DS of 
experience, but it works to this day essentially on the old administrath'e 
lines. The greatest ad,oance has been in the matE-rial equipment. 

The Sanitary Dqmrtment is administered from the Sanitarv 
Ollice, 1, Montrose Street, which, besides being on the public tdephon~ 
system, is conn~ted by private telephone with all the poliee stations and 
sub-stations, and with the ho~it&ls and washing-house. The City is for 
statistical purposes dhided into 24 U statistical sub-dhisions." These 
have been grouped. into five administrative sub-dhisions, as nearly as 
possible equal in population or sanitary necessity. The ,ital ~tisti(.'S 
and administrative statistics of work done are in this way built on one 
basis. 

Th. Sanitary St~ff consists of medical officer of hcalth, chief 
sanitary inspector, 5 district or superintending inspectors, 16 nuisance 
inspectors, 9 epidemic inspectors, 5 female inspectors (women who 
carry on house inspection in the .poorer districts to enforce dommic 
cleanliness); a staff of 5 smoke-testors who applyth~ smoke-test to the 
private drains of dwelling-houses, ollices, &e. in the City, and especiully 
to all new buildings before occupation. Other departments of sanitary 
work are carried on without respect to the districts, e.g., night ,·isitation 
for the prevention of o,·ercrowding. Und~r the 1!!62 Polic.., Act all 
houses consisting of Dot more than 3 apartments and haying an aggre-gnte 
('ubic space not exceecling 2,000 cubic feet may be meusuret.l, auti the 
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totnl (.'Onteo18 with the DUlubpr of inmates allowed at the rate of 1 adult 
or 2 children under 10 yoors for every 400 cubic feet (300 until the 
Police (Amendment) Act of 1890) marked on .. tinplute ticket which is 
affixed to the outer door. All houses so "tickl~tecl" IDay be \"isited at 
night, the inmates counted, and householders, where no Humber in exeess 
is found, summoned before 8 magistrate a.nd fined. There are also 
4 food and dairy inspectors, iinspector of common lodging-houses, and 
a medical vaccinator who attends at the vaccination 0011 twice a week. 
The object is to maintain a large stock of lymph for use in re\'sccillstion 
when small-pox appears.- For statistical and general clericu! work there 
is a large staff of clerks in the office, also a draughtsman. 

Epidemic Ilnspitals.-The estate of Belvidere extending to 32 
acres was acquired on the eastern confines of the town io 1870 for 
hospital purposes. A fever hospital hIlS beeo erected there containing 
390 beds with 2,000 cubit feet of >pace to each odult; also n smllll-pox 
hospital, separate and complete in itself, containing 150 beds. These 
beds urc all arranged in isolat.t·d brick pavilions, tmCh containing 30 beds, 
divided Jx..tween two wards. The wnnls are ull Oil t.he ground floor with 
OPp.o roofs. There lU'e ample grounds laid out for convalescents, with 
well-grown trees and flower plots. A part of the original fever hospital, 
built in 1865 of wood on brick basements in the north quarter of the 
town, is retained as a reserve hospital; it has 120 beds. To meet the 
necessities of the enlarged City, a site has just been secured in the north­
western outskirts, where it is proposed to erect a duplicate of Belvidere. 
The old reserve hospital will then be abolished. 

Was/ting and Duin/ecting Establislmtent.-This occupies an UJ't!a 

of 2,500 square yards of the estate of Belvidere. It is essentiully .. 
washing-house fitted up with the best mechanical ·contrivances, to which 
infected articles to be treated are driven by a service of vuns from all 
parts of the city, and in the cuse of the poor returned the same day. It 
has also a Lyon's disinfector; a Cl'e-IDator for burning straw, chaff, Illld 
other material which can only be burned, and a steam carpet-beating 
machine. On an average 1,000 articles per day are treated. 

House Disinfection aud Li1llcUlashing.-An adequate!:ltaff of men 
is attached to the washing-house to fumigate infected houses. with 
sulphur and to limewa!:lh or size-colour the internal surfaces in the 
poorer class of houses. 

Tlte Rcception House is a self~colltained house with u. small piece 
of exercising ground attached, under the clmrge of a matroll with the 
n~cp.sso.ry s~rvu.nts. It contains 24 hed!:!, and is used to l'eceiYe the 
healthy members of families infected with typhus, who generally are 
very poor and very dirty. They al'e divested of ... their clothing and 
provided with clean juiu; until it is wllShed. They are boarded and 
lodged for from 14 to 17 days, and watched for development of illupss; 
in which case the sick person is at once sent to ho~pitu.J.. In special 
circumstances this house is used to quarnntine people who have been 

• In Scothmd primary vu.ecinatioD is ean'jed out under pa.rochial ~uperYillion. 



72 Municipal Hygie .. e and Demography. 

exposed to other infectious diseases, but it is useful more particularly in 
stamping out typhus. Another reception house, with accommodation 
for 40 persons, has just been acquired, on the opposite, or f;;()uth, side of 

. the river. 
The Infectious Diseases (Notification) Act, 1889, was adopted on 

1st January 1890. The following statement shows the current 
expenditure of the sanitary department under various heads foJ:' the 
year 1st June 1890 to 31st May 1891 : hospitals and reception house, 
23,3641.; disinfection, 2,6131.; interest and repaym('ot of principal, &c., 
7,9911.; miscellaneous charges, 2,0331.; general sanitary operations, 
9,7201.; total, 45,72Il. During the year, 4,018 patients were treated 
in the fever hospitals; 338,000 domiciliary visits with reference to 
nuisances and infectious diseases were made, and 21,000 nuisances and 
11,300 cases of infectious disease deslt with; the night inspectors made 
45,000 inspections of "ticketed houses"; the female inspectors 47,000 
household inspectiuns; about 11,000 apartments were fumigated or 
limewashed; 561,500 infected articles were washed; 1,000 carpets 

. beaten; 11,600 beds, pillows, &c. were steamed under pressure; 2,000 
straw or chaff beds were burned, and fresh material is&'l1ed .• 

The Cleansing Department.-This is conducted by a chief 
"inspector of cleansing" under a sub"committee of the committee on 
hes1th. The work of the department embraces (I) the scavenging of 
all courts and backyards forming a common access to lands and 
heritages separately occupied. These are mostly attsched to tenement 
houses (u wellings arranged in fiats). They are cleaned on a sectional 
sys~m, each section being divided into beats, to each of which a man is 
assigned. The courts are thus scavenged once, twice, or el"en thrice 8 day, 
according to locality .• (2.) The scavenging and watering of all streets 
and roads. (3.) The collection, removal, and disposal of all night-soil, 
general domestic refuse, and detritus. This last is the most difficult, 
and from " hes1th aspect, the most important section of the cleansing 
work. The old privy and ashpit system of excrement-disposal is being 
gradually displaced by the introduction of waterclosets, but is still 
sufficiently prevalent to require special arrangements. The object is to 
prepare a manure which will be purchased by farmers. This is done at 
three refuse despatch works erected (1881-90) in different parts of the 
City.t Thither the ashpit refuse, night-soil, and street sweepings are 
carted nightly. The refuse and dry sweepings are screened and sorted 
in revolving screens. The cinders are sufficient to raise all the steam 
required to drive the machinery. The rougher rubbish is partly 
cremated and partly sorted out for economic use, e.g., meat tins for the 
recovery of the solder j old iron, glass, and anything saleable for sale. 
The fine ash' and dry sweepings are mixed with night-soil to form 

• N.B.-All the resources of the sanitary department are placel\ ~t the 5enice of 
the ratepayer without charge ineid\-"ntal to their UM. This has been done for many 
~ars er gratiA. but by the Poiioe (Amendment) Act of 1890. the Commissioners 
bound themselves to do so. Even paupers ond pri8011~rs affected with infectious 
disease are removed. from the poorhollses and prisonll au(\ treated without charge. 

t A fourth is still required to complete the scheme. 
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manure. The sloppy sweepings are added ofter draining 011' the water. 
The mBC&<lamized road sweepings are trucked out to Fulwood Moss, .. 
farm of 125 &eroS about 10 miles fl1,m the City on the Greenock line. 
When It'.8sed 12 years ago it was a useless bog, but it is now reclaimed, 
and from the road sweepings yields magnificent crops of hay, potatoes, 
&c. In these various ways the refuse of the City is removed nightly 
and disposed of by 10 o'clock-ne.n morning. Up to 1st June 1891, the 
capital out"'y of the cleansing departm • .nt for works and pls.nt was 
173,000/. In the year ending at that date the ordinary expenditure, 
including interest, was 80,2001.; the ordinary revenue was 19,610/. 
The number of men employed was 844: of horses 180. The ashpit 
refuse, sweepings, &c. removed amounted to 779 tons per working day 
and 16,263,000 gallons of water were sprinkled over the streets during 
the year. . 

City Improvement Trust.-The wynds of Glasgow were a 
- byeword among strangers and a scando.l in the eyes of a.ll thoughtful 

citizens for generations. The evil had grown to such gigantic 
proportions through long neglect that no common measures could 
8uffice to remove it. One of the first acts of the town council after the 
extension of 1846 was to set &side 30,0001. for the purch&Se of property 
in those wynds, and when this sum was exhausted, private philanthropy 
continued the work. But it soon became evident that some extended, 
definite, and coherent scheme was neces.-m.ry, and this was produced in 
1865 in the City Improvement Act, the preamble of which sets forth 
that: "Whereas vn.rious portions of the City of Glasgow are so built, 
" and the buildings thereon are so densely inhabited &S (0 be highly 
" injurious to the moral and physical walfare of the inhabitants, and 
" many of the thoroughfares are narrow, circuitQus, and inconvenient, 
.. and it would be of public and loea.l advantage if various houses and 
" buildings wel'e taken down, and those portions of the city recon­
" stituted, and new streets were constructed in and through various 
" parts of the said city, etc." 

The improvement scheme embraced about 88 acres, distributed over 
the old centres of growth of the now continuously built area. On this 
&reB a population of 51,294 was housed. The a,·erage rate of morta.lity 
was 39 per 1,000, and 36 per cent. of 0.11 the deaths w&s caused by 
epidemic dis....... The Act w&s p&Ssed in 1866 and amended in 1871 
and 1880. The magnitude of the operations eoiltemp"'ted is sufficiently 
shown by the borrowing powers conferred by the 1866 Act to the 
.xtent of 1,250,0001., which were raised by the 1880 Act to 1,500,0001. 
The work of demolition began in 1870 and was cnrried out at intervals 
until 1877. The first ell'ect of these operations, which coincided with 
extensive railway clearances, was to stimulate a building" boom." Of 
the hon ... in existence in Gls.sgow in 1881 it is ea.lculated that 28 per 
cent. had been built within the preceding 10 yeurs. The Improvement 
Trust were required by their Act to dispose of their ground by 
public sal.. The bidding frequently ran high, and the eonsequences 
in some cases were so disastrous to the purchasers that the land 
came back to the TnlSt. _ In 1878 the failure of the City of GI..sgow 
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Bank gave local intensity to the general depression of trade. The 
Trust was caught not only holding large areas of cleared land, but 
a large amount of the worst property in the City bought for demolition. 
There followed, therefore, 10 yp,ars of inacthity during which the Trust 
acted simply lIS landlords of this property, hove to and waited for·" 
change of wind. This change came two years ago and now demolition 
and reconstruction are again in progress. 

In the earlier history of the Trust the provision of accommodation 
for the displaced inhabitants was left almost .entirely to private enter­
prise. In addition to the land cleared and laid ont or fening within 
the scheduled area., the Trust purchase-a two estates on the southern and 
western ol1L<kirts of the City and fened them, at a cost of 42,000/. and 
43,0001. They built two small "model tenements" at B cost of 3,4261. 
as an example to private builders, but did nothing more for house­
holders; For the lodgers who pervaded the localities which were 
cleared, lhing not only in low lodging-houses, but forming a most 
unwholesome element in the small houses of the poor, they made ample 

. provision in seven" motlel lodging-houses" erected in various quartertt 
of the City, af which a special account will be found further on. It had 
been hoped that private enterprise would supply houses suited for the 
poorer householders, but the cost of the land made that impossible. 
The Trust was, therefore, compelled to begin to coyet its own grounel. 
In Snltmarket thf'ly have already erected on the east side tenements in 
four flats, the street flats being shops, containing 24 houses of one 
apartment, 58 of two apartments, and 8 of three apartments, and on 
the west side behind the street building line, a brick tenement of three 
flats containing 36 houses of one apartment, in each case with all 
conveniences in the skape of waterclosets, washing-houses, etc. These 
are fully occupied. But as the rent of the single apaI1mf>nt houses all 

the street line is 13,. 4d. per month, and in the brick tenf'lIDent 128., it 
is evident that the poorest householder is still unprovided for. Two 
elIorts are being made to do this; by the TrltSt in altering the most 
substantial of the old tenemen~ held by them, putting them under 
resident caretakers, introducing waterclosets and otherwise making 
them wholesome and cheap dwellings, and by a private company with 
a limited dividend. The company has only recently secured its first 
site, but the Trust, aided by certain extensive railway operations, is 
rapidly reconstructing and rebuilding. In this way the. whole original 
scheduled area will in a few years he reformed. Supplementsry to the 
Improvement Act of H:l66, Street Improvement Acts were obtained in 
1873 and 1877, with borrowing powers to 370,000/., which have been 
all but exhausted in the pnrchllSe of property in dilIerent parts of the 
City, and the improvement of streets, etc., etc. The Streets Improve­
ment Committee also hold a considerable amount of poor property with 
regard to which they are now following the lSaIne intelligent policy &5 

the Trust. An interesLing result of these circumstances, which are so 
much of the nature of accidents, is that the rntt'payers of Gwgow 
through their representatives, not only purvey their own water, gas., 
electricity, aud street locomotion, but under the force of Cll'CuJUstam.'f'S 
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are becoming holders and purveyors of house accommodation. The 
Improvement Trust and Streets Improvement Committee own 1,202 
houses, of which 551 are one-room and 486 two-room honses. These 
accommodare 5.300 persons. To these must be added the model 
lodging-houses with their 2.000 inmures. 

Model Lodging-house .. -Between 1871 and 1879 the Improve­
ment Trust erected at 8 cost of OYer 87,0001. seven model lodging­
houses in as many industrial centres of the City. They contain 2.092 
beds, for the most part arranged in private compartments with an 
a':)'mge of 400 cubic feet of space per bed. One of these houses 
containing 125 beds is reserved for females. Attached to them are 
dining halls, reading-rooms. facilities for cooking and washing. and 
shops for the sale of food stuffs of good quality in small quantities. 
The mules pay 31d. and 4!d. per night, the females 3d. They are 
nearly always fully occupied. and yield a Det return of fully five per 
cent. on their original cost. They have acted 8.'!11 "models n in the 
fullest sense. The old low cw... houses have been almost extinguished. 
Prh'are enrerprise has established larger lodging-houses which rival the 
U model" both in size and equipment. The lodgers who use<l to 
frequent the small houses of the poor have been to a great exrent 
attracted to these institutions, "thereby diminishing the occasion of 
indecency and immorality, and raising the tone of domestic life. 

Public Batl" and Wu.sh-!louse8.-The Police Commissioners 
erecred, between 1878 and 1884. five sets of public baths and wash­
houses in the industrial quarrers of the City at " cost of 123.5001. 
There are separate swimming ponds for males and females, also private 
plunge and shower boths. The charge for the ponds is 2d., for adults. 
Id. for boys and girt. under 13; for hot plunge bath. 4d. and 6d. The 
washing-houses are fitted up with every mechanical convenience. For 
2d. per hour, 8. woman has a separate washing staU with boiler, wRBhing 
tub, a compartment in a drying stove, and the use of a hydro-extractor. 
Those who wish merely to dry clothes wllShed lit home may have a 
drying compartment at Id. per half-hour. The number of batbers in 
1890-91 was about 454.000. the number of washings 155.000. The 
ordinary expenditure including interest was 12,0001., the ordinary 
revenue 9,1001. 

Publ;" Parlu. Garde .... and Playgr01Jnds.-Th. exrended City 
will have over 500 acres of park and garden ground. distributed 
conveniently to the population of each district within its area, besides a 
park of 49 acres on the top of a range of hills som~ distance outside the 
southern boundary. 

Publ;" ~[arhet. and Slaughter-lwuses.-There are no privare 
slaughrer-houses in Glasgow. The cattle market, dead Dlost market, and 
principal slaughter-house cover together an area of over 11 acres in the 
eastern part of the City. There are two smaller slaughter-houses in the 
northern and southern districts. The town council, as local authority 
under the Contagious Diseases (Animals) Acts, hus provided for foreign 
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animals wharves with lairs and slaughtering sheds on the Clyde at 
Yorkhill (within the bounds) and at Shieldhall (without the bounds). 
The former is used for States cattle which must be slaughtered on 

. debarkation, the latter for Cano.dian cattle, which are removed olive. 
Each can accommodate 2,000 bead at one time. Their joint cost was 
62,0001. The central fish market is situated near the harbour. " The 
Bazaar" is the central fruit and vegetable market. The dog and bird 
market and the old clothes market are illustrations of the public 
advantage of trades and businesses which tend to fall into the hands of 
small dealers without capital and become nuisances, being. Centralized 
and housed in public premises. This remark applies especially to t«e 
old clothes market in Greendyke Street, where lofty and salubrious 
buildings have been erected at a cost of 20,000/. They are leased at a 
profitable rent to a person of substance who sublets to stallholders and is 
responsible for their good management. To all interested in the 
domestic economics of the poor, " Paddies Market" presents a fine field 
of observation. 

Pdblic Provision/or Instruction and Amusemellt. 

Tke MitcMIl Lihrary.-In 1874 Mr. Stephen Mitchell bequeathed 
to the town cOllncil .. trustees the sum of 67,0001. for the institution of 
a free public library. It was opened in temporary premises in 1877, but 
is now installed in commodious buildings, 23, Miller Street, purchased 
from the W ster Commissioners and-until the erection of the new 
municipal buildings in George Square-used at their head offices. They 
have heen ..,ent.irely reconstructed internally. It contains nearly 90,000 
volumes, and is a reading or consulting library only. Severa1attempts 
have been made to get the ratepnyers to adopt the Free Libraries Act, 
but hitherto without success, although the number of readers shows the 
existence of a necessity which a central library cannot satisfy. The 
av.ailable annual income of the Trust is insufficient to adequately main~ 
tain this library, and it depends on subventions voted by the toWD 
£Ouncil. 

Pictu'Fe Galle,';'~s and· Museums.-The CorporatioD galleries in 
Sauchiehall Street were erected in 1854 by Mr. Archibald M'Lellan to 
receive his valuable collection of pictures which he proposed to bequeath 
to the citizens. He died before his design had been carried out, and the 
building and collection were purchased by the Corporation in 1856. 
The collection has been supplemented by gift and purchase, and is rich 
in specimens both of ancient and modern art. 

The Industrial Mu.eum in Kelvingrove Park is a building for the 
exhibition of the processes and products of the chief industries of the 
district. 

New Art Galleries are about to be built on a portion of the site 
occupied by the great International Exhibition of 1888, granted by the 
Corporation. They will ultimately cost 200,000/., the nucleus of which 
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is the sum of 47,000/., being the surplus of that exhibition. The balance 
is being raised by private subscription. 

TI,. Public Halls belonging to the Corporation are the City ball 
and the St. Andrew's halls originally erected by a pri,ate company at a 
cost of 62,000/., and recently acquired by the authorities. 

Music is provided by 'the Corporation during the summer in all 
. the parks and in other open spaces in the City. Free concerts are 

also gi't'en during the winter on Saturdays in the halls, which are 
provided with grand organs. 

Water-81lpply.--The pri,ate companies who supplied water to 
the City were bought up by the Corporation in 1855. The Clyde was 
abandoned as 8 source when the Loch Katrine Water was turned on by 
Her Majesty in October 1859. The Gorbals Waterworks Company 
obtained their water by gravitation from the hills seven miles to the 
Bouth of the City. This was cdlltinued, and still supplies a large 
populstion on the south side of the riYer. The cost of the new Loch 
Katrine Works and of the acquisition of the old, including the expenses 
of the Act of 1855, was 2,100,000/. The supply thereby secured was 
42 million gallons per day. In 1885 an Act was obtained to extend the 
Loch Katrine Works at-an additional outlay of 1,200,000/. which will 
increase the available supply by 70 million gnllons per day, making & 

possible maximum tlf 112 million gallons per day'. During the year 
ending 31st May 1891, there was distributed from the Loch Katrine 
Works 37,192,699 gallons per day, and from the Gorhals Works 
4,764,122 gallons, or a totn.l of close on the maximum available until the 
extension is completed, which will still require two or three years. The 
population within the area of supply, which includes extensive suburban 
district" is clo.e upon 840,000 or at the rate of 50 gallons per head per 
day. Within the City the domestic water-rn.te per pound of aDnual 
value has varied from Is. 4ti. to 6d., the present rate. Outside the City 
from Is. 2d. to IOtt. the present rate. There is no charge for baths or 
waterclosets, and no other restrictions upon the domestic use of the 
water. 

Drainage and Seweruge.-The domestic drains and public sewers 
of Glasgow are probably as sound and satiefactory as could be desired. 
No newly built houses or premises are allowed to be occupied or used 
until the drain .... "" system has bee.n smoke-tested by the s8.nitary 
Department. For many years the house property has been system­
atically tesred in the same way. The occurrence of enteric feyer or of 
diphtheria. is always made the occasion of 8 special examination of 
drains and soil-pipes. Built drains and cesspools are abolished wherever 
found. Under the new powers of the Police Amendment Act of 1890 
waterelosets are gradually being substituted for privies. There is a 
complete system of public sewers built on the most approved principles. 

All the sewa"ae of Glasgow and its suburba is discharged into the 
Ri""r Clyde either directly or through its tributaries. The ",.ult is tbat 
the Clyde is one of the foulest rivers in the kingdom. In the summer, 
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and especially after long drought, the ~tench iR very great on the river and 
in its vicinity. The prevailing winds are south-wE>-st and west, and bear 
the effluvia m'er the whole western districts. It is more than 40 years 
since the offensive condition of the Clyde began to be talked about. In 
the interval it h88 been repeatedly inquired into by local committees and 
by the foremost engineers. Sir John Hawksha.w reported upon it as a 
Royal Commissioner in 1876. The chief difficulty has arisen from the 
number of the polluting authorities, and especially from the Dumber of 
jurisdictions into which the great central community of Gla.sgow itself 
is divided, all of whom must co~operate in tmy effect.ive sewage scheme. 
The latter difficulty has in great part been removed by the extension of 
the boundaries, which takes effect in November, and no doubt the first 
question to which the enlarged City will apply its united energies is the 
puriiication of the Clyde. Meanwhile accident has suggested and given 
the opportlmity for a partial sewage scheme, to carry out which 
Parliamentary powers have been olJtained during the current session. 
To admit of the construction of an underground railway running below 
the main streets from east to west, and cutting across the main sewers 
on their way to the Clyde, it was necessary to intercept and convey the 
sewage in sections to points of discharge. One of these mains conducts 
the sewage of about one fourth of the City to DaImarnock in the east 
end at a cost to the railway company of between 40,0001. and 50,000/. 
The Commissioners have acquired ,about 30 acres of land there, and 
have obtained an Act enabling them to borrow 100,000/. Plans for 
sewage precipitation works capable of dealing with 10,000,000 gellons 
per day are now being matured. Upon the results thus obtained the 
nature of the measures for the entire purification of the Clyde will 
depend. 

Gas: Electric Lighting: Tramways. - Although not directly 
hygienic, no statement of what Glasgow has done for it",If through its 
municipal repl'E"..sentatives wo~ld be complete without noting the 'fact 
that gas supply, electric lighting, and tramways are also in the hands of 
the authorities. Since 1869 gas has boon mannfactured and sold to the 
community and suburbs by the Corporation with great financirulmccess. 
Arrangements are now being mude .uncler newly acquired powt'rs to 
provide electricity also. About the same time the Corporation was 
successful in opposing a private enterprise to lay down tramway lines in 
the city, and in obtaining power to own and construct and lease to a 
private company tramways in the City and suburbs. The first instalment 
of these lines was opened in 1872. The system now extends to 31i 
miles, of which seven are beyond the present boundaries. The lease 
expires in 1894, and there is every likelihood thst the Corporation will 
thf'n assume the man~ooement. Meanwhile the public enjoy an admirable 
service at a fixed charge of one penny per mile, with a further 8tipula~ 
tion that on certain route.~, most convenier.t for the working clnsse.~, 
morning and evening workmen's cars shall be run at half-price. The 
sanitary advantages of such cheap locomotion in distributing the 
population ovep 8 wider area are obvious. 
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Sanitary History on,d Results. 

1800. First Police Act. 

1807. Seeond do. 

1821. Third do. 

1830. Fourth do. 

1837. Fifth do. 

1843. Sixth do. 

1846. Se~enth Police amI Ex­
tension Act. 

" 
Scotch N nisance Bemo\"'sl J' 

Act. 

HEALTH. 

181~. T)1'hns app""red. 
1~32. T)1'hns epidemic. 

" First cholera epidemic-3,I66 
deaths: death-rate, 46. 

1837. T~"phus epidemic - 2,IRO 
deaths: death-rate, 41. 

1843. Relapsing fen'r - 1,398 
deaths: death-rate, 32. 

1847. T)1'lnL' epidemic: death-rate, 
53. 

1848-9. Second cholera epidemic-
3,923 deaths: death-rate, 
35. 

1853-4. Third cholera epidemic-
3,885 deaths: death-rate, 
42. 

1855. Scotch Registration Act. 1 
" Waterworks Act. 6 years, 1855-60. 

1856. Amended Scotch Nuisance 
Removsl Act. Death-rate, chief zymotic diseases, 

1858. "Nuisance Committee." J 6'1. 
1859. (October) Loch Katrine Total death-rate, 30·0. 

water turned 00. 

1862. Eighth Police Act. 
1863. First medical officer of 

health. 
lAG!. First mnnicipal disinfec­

tion and washing-hou...e. 
IAG5. First municipal fever hos­

pital. 
1865. Market and Slaughter 

HOQSPs Act. 
1866. Ninth Police Act. 

" Impro~ments Act. 
1.8G7. Public Health (Scotland) 

Act. 
18iO. 

" 
" 

" 

" Committet" on Hp.s.lth." 
Firs~ sanitary inspector. 
Sanitary depart.ment 

organb;{'(l. 
Clf'aosing do. do. 
Estak! of Bel~idere BC-

quired. J 

10 years, 1861-70. 

Death-rate, chief zymotic diseases, 
6·5. 

Total death-ralt>, 30·4. 
1864-5. Last typhus epidemic-

2,200 deaths. 
1866. Fourth anel hL,t cholera 

E'pitlemic-only 53 dt'.aths. 
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SANITATION. 

1870-77. Improvement Trust de-l 
molitions and recon-
structions. 

1872. Reception House 
opened. 

1873-77. Streets Improvement 
Acts psssed. 

1871-79. Model lodging-houses 
·erected. 

1877. Smo.ll - pox hospital, 
Belvidere, opened. 

1878. Public Parks Act. 
1878-84. Public baths and wash-

houses erected. J 
1881. First refuse despatch work 

opened. 
1883. New municipal washing 

and disinfecting estab· 
lishment opened at Bel­
videre. 

1884. Second· refuse despatch 
work openecl. 

1887. Belvidere Fever Hospital 
completed. 

1889. Impro\"ement Trust re­
sumes reconstruction. 

1890. Police (Amendment) Act. 
1890. Infectious Disease (N oti· 

fication) Act adopted 1st 
January. 

" Third refuse despatch work 
opened. 

HEALTH. 

10 years, 1871-80. 

Death ·rate, chief zymotic disf'.8Ses, 
. 4·3. 
Toto.! death-rate, 28 '6. 

10 years, 1881-90. 

Death-rate, chief zymotic diseases, 
3·1. 

Total death.rate, 24·4. 

The following table gives fuller mortoJity statistics for each of these 
periods of sanitary development since registration was instituted in 
Scotland in 1855. The figures are the annual mean for the period 
specified :-
-----

i .. = < =" • ·2 = ~ 
• 

• =J' 01: 

t 
~ . - ... <~a .;~ • 

=s =p -" j :; 
T~hulnDd .. 88 ~ 

~.~ ~ 13 nteric, a • is :s ---"-- .... ., :s ~ 

8 yea.... 1SD.5-60 873,153 11.170 

"" 
... ... ... ... lOS 

I • .. 1861-70 480,081 13, ... .,! 100 1!6'1 sn .., ... 
I. . 1811-80 611).080 1.,'21 .. 

I 
.,. 81 01 • ... ... .., 

I • .. 1881-90 ....... 13,132 IS 1M I'S- ... 38, ... ,., 
• 16 deaths in 10 year .. 
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A special word on the influence of the substitution (October 1859) 
of the pure water from Loch Katrine for the polluted water of the Clyde 

- is necessary. In 1832, 1848, and 1853 there were very fatal outbreaks 
of cholera. In IR06 the disease was ~O'fi.in imported, but it caused only 
53 deat.hs, and has never returned. But the effect on the local diarrhcea 
WllS remarkttble, us the follow.ing table shows :-. 

Proportion per oent. 
Blean Moan - Di&rrh03&l 

Under 15 years.j Deaths. Death-rate. Ii yea!'! and 
upwardll. 

6 years, 1856-60 - 500 1'84 59'5 40'5 

10 .. 1861-'70 - 850 0'81 70'0 SO'O 

10 .. 1871-80 - 410 0'79 75'0 25'0 

10 .. 1881-90 - 819 0'59 75'5 24'5 

Emphasis must be laid upon the fact that these statistics refer only 
to the population within the boundaries, beyond which there has been a 
constant overflow of the cream of the inhabitants, leaving still to the 
parent city the burden of those classes who always keep clol'le to the 
heart of cities. The following statement of the proportion of the 
inhabitants occupy.ing houses of various sizes, as ascertained a.t the last 
three enumerations of the people, shows (1) the diminishing proportiou 
of those who dwell in houses of five apartments and upwa.rds; (2) the 
diminishing proportion of those who dwell in houses of one room; (3) 
the gradua.l increase in the proportion of those who dwell in houses of 
two, three, and four .rooms. While, therefore, the" Glasgow," to which 
these statistics refer, is probably a larger collection of dwellers in small 
houses than exists anywhere else, the standard of house accommoda.tion 
has been steadily raised. 

Proportion of In/wlntant. 'if Glasgow living i" Hou8 •• of 
tJariolU Sizes. 

1861. 1871. I" 1881. I .... 

I room . - - 27'0 80'4 24'7 18'0 

2 room. - - - 40'7 41'5 "'7 47'5 

8 
" - . · 14'0 18'2 16'0 19'7 

4 .. - - · 7'4 5'8 6'1 "2 

5 .. and upwards · 10'9 9'1 8'5 "6 

------~l_ooO'cc~(~----

I p.1855. F 
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The City of Gloucester. 
• • • 

Delegates to the COllgr •••. 

JOSEPH J. SEEKINGS, Mayor. 
A. M. SYDNEY TURNER, M.R.<'.S., Chairman Sanitary Committl'e. 
JOHN CA>lPDELL, M.D., Medical Offieer of Henlth. 
RICHARD READ, A.M.LC.E., City Suryeyol'. 

The city of Gloucester, situated on the east bank of the Rivl'f 
Severn, wns garrisonpd and fortified 'by the Romans 811011t A.D. '13, nnd 
formed one of their most important stations in the West of England. 
The cC'utre of the city is on high ground sloping towards the river on 
the west amI south, and rising on the north nnd east. Of the many' 
Royal Charters grnntcad to the city the earliest now in the possession of 
the Corporation is that of King Henry II. (about 1160), granting to 
the burgesses the same eustoms amI liberties throughout all his land of 
toll and of all other things as the bettE'r citizens of London and those 
of 'VinchE'srer hatl at anytime in the time of King Hem')', his grlUul~ 
futher. King Richard -II!., by Charter duted 2nd Spptt'!mbE'r 1483, 
incorporated the town and made it a county of itself, provided for the 
election of a mayor nnel shE-riffs, and authorised the carrying of a ~word 
before the mnyor, and of a muce before the mayor and sheriffs. King 
Henry VII!., by Charter <lnted 31'<1 Septemhel' 1541, £011011.<1 the 
Bishoprick of Glonct-:oItf"r and made Gionet-soor a city. Kiug Clmrles II. 
gronted to the city n T't-ry lengthy Ohul'wl', dntetl 8th April 1672, 
embodying the pl'h'i1eges grn.nted hy enrliE'r ChartPl'S, anti this l'E"lnninctl 
the ruling Churter of the city until thE' passing of the ~fnnicipal 
Corporations Act, IH35. The bounWt.ripN of the dty WPl"e E'xtendt.'tl in 
184~, and again in lR74 j und the city now has nn area of 1,666 ncre~, 
and a popnlntion of 40,022, the latter hn'\'ing incl't'!n."ied from 36,521 
since ISHI. 

The old (·ity was S(>wel'Nl in IH55 at a cost of 16,0001., nnd the 
added districts in IH75-6 nt a cost of 15,0001. In IHH5 some oM 
sewers in the addc>d districts WE're abolished, and the SCWl'l"RgP of the 
(·ity wns geul'rally improy(>d find ,'entilated nt a ('ost of about 7,0001. 

Gloucester has for centuries been :'Oupplietl with water from 
resC'rvoirs at Robin's Wood Hill, about two miles from the dty. Untll.'l' 
the Gloncestl.'l' Wntel'wol'ks Al·t, lR~5, th(>sc works wert' pUI'('hased by 
the. ,Conncil fOl' IH,OOOI., and new works \Vel'(~ (,oll.strucf:(~ nt 'Vit('ombe, 
Oil an escarpment of the CoL ",wold Hills, about fiT'e mile!'! from the dtv, 
at a cost of about 100,000/.; further schemes for an additionul suppiy 
ore now under l'Onsiderntioll. 

The Council own a large ond vcry important cattle market, It genC'ral 
mal'ket, corn exdumge, Ilud the quay 011 the bunk of the river S('vcrn, 
which together bring in a revenue of nhout 1,400/, per annum, in 
ndditioll to the 1'£ll1ts ul'ising £1'0111 the lands and otheor property of the 
Corllol'tltion~ nlll,ol1uting to o.bo11.t 3~OOOI~ 0 year 1 
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GIont'ester is the most inland port in the kingdom. The Gloucester 
Dock~, which bl~long to the Sharpness New Docks nnd Gloucester and 
Birlllingham Na\;gation Company, are eOl1uected with the River Seyern 
nt Glmu'ester and at Sharpness by a ship canal, 16 miles in length, free 
from lo('ks, except at elU'h entI, and capable of pn..c;:sing sbips of uE".arly 

.. 1,000 tons (l"Pgistl?ff'(I) burden. 
The Park and Spa pleasllre grounds ('ontain au nrea of about 21 

acres, 8Utl the Spa has long bffll noted for its "I\J\181.>le wells of Mline 
and l·halybente wat!!rs, .whk·h nre highly prized for th(>i1' medicinal 
qnnlitif'!iI. 

The county UlUseUlll and the schools of science and art constitute 
the chif'f centre for art, scientific and teC'hnical iU!iltru<."tion, both for the 
COWlty and city of GI0111't'ster. 

The principal schools of the city nre, for hoys, the Crypt Grnmmar 
School, thp Kings or Collpg~ 8l'hooI8, Sir ThoUlas Ril'h's Schools, mul 
the Connty 8('hool at HplUpsted, nenr Glollcester; for girls, the 
Endowed School, and the County School. at the Spa. There is olso n. 
Theologieal College in <"onne<"tion with the Cathe$lrnl. 

The Glollcester General Infirmary, the Children's Hospital, and the 
Dispen88.ry, m'e lnrge and impol'Ul.nt institutions. 

New public baths of a ,'ery complete charncter, including Turkish 
haths, two large swimming baths, and first and second-class prh'ate 
haths for hoth sexes, have just been provided and opened, at a cost of 
nbout 12,000/. 

N pw municipal lmiltlings are now being completed, at a cost of 
abont 25,000/. 

During the last 15 years lllany public improvements have been 
cnrriell out, and the sanitary condition of the city is, generally speaking, 
vpry good. The death-ralC', which ill 1875 was 2<1'6 per 1,000, has 
been steadily reduced, amI iu HmO was only 15'2. The zymotic d(>.ftth 
rate 11 .. b .. n reduced from 3' 5 per 1,000 in 1875, to l' 5 in 1890. 

----+<=>~c=>_<Ef---

fa 
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'!'he County Borough of Ba.nley, 

Delegate. to the C ... gre ... 

Councillor M. HUNTBACH, Mayor. 
Major H. PALMER. 

Aldennan E. J. HAMMERSLEY. 
JOHN CUEE, L.R.C.S. (Ed.), L.S.A. (Lond.), Medical Officer 

of Health. 
JOSEPH LODLEY, M. lnst. C.E., Borough Surveyor. 

Th. county borough of Hanley is situate in the northern part of 
the county of Stafford on the north bank of tbe River Trent, and 
is about 147 miles distant from London. Th. county borough is 
immediately surrounded by four municipal boroughs and 8 local board 
district, it contains the largest population of tbe pottery towns, of wbich 
it i. the most central and important, and is styled "the metropolis of 
tbe potteries." A bun!Ired years "<,"" Hanley presented only a homble 
coUection of dwellings chielly confined to two smaD villages half a mile 
apart. In 1801 it contained a population of 7,940 inhabitants, in 1821, 
12,956; in 1841, 26,781 i in 18tH, 33,009; in 1871, 41,976; in 1881, 
48,361 , and at the last census in 1~91, M,il46. Tbe Borough bas an 
8n'& of 1,7G8 acres, and was incorporated in the year 1857; prior to 
which, from the yC'ar 1825, it wns wutchf'!(1 and lightoo under B local Act 
of Parliament which appointed C-ommissioners tUld empowered those 
Commissioners to appoint 8 chief bailiff who was to be sworn 88 a 
constable, also 8 bend and deputy constable and wJLtchman for the 
preservation of the p"""" in the town. The Act further empowered the 
Commissioners to light the streets and to Ipry rates. Hanlpy, in &t:idition 
to being a municipal borough, is also, with tbe adjoining borough of 
Burslem, a parliamentary borough, and \\'88 formed into a county boroug:b 
by tbe Local Government AC\ of 1~~8. It is a market town, and 
situate witbin tbe parisb of Stoke-opon-Trent, tbe bundred of North 
Pirehill, the deanery of N ewcastJe and Stone, the archdeaconry of 
Stafford, and the diocese of Lichfield, and has a separate Commi",,;on 
of the Peace and Conrt of QllBrter SesSions, as well as its own Police 
force. 

The chief pro,luctioDS of the borough are earthenware and china, 
some of the largest manufactories in the district being establishoo in the 
town. Coal anti iron are also extensively produced within the municipal 
boundary. The history of Hanley is almost confined to its rapid rise 
and devE"lopment which is owing to its being the chief S(>at of the china 
aod earthenware manufacture, for it formerly ranked only as one of th" 
numerous vill30oe'i of the potl<'ries district. From its topographiat.1 
situation on the summit and sides of a considerable elention it is, for a 
manufacturing town, very healtby. 

ExtensiVE! drainage works have been carried 011t at a cost of 
70,000i., the sewl\.,O'C being treated by precipitation in tanks followed by 
filtration through land. E:~:tensi\"e parks are about to be provided i and 
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tbt> sanction to pnrC'ha.w 105 aert~ us R si((' for OHP of tht>se has latt"ly 
Ix>Rn ohtailu"l from the Local Go\'C"mlUC"ut Board. 

A n'Crcation ground. It&-; been in existence (or many yca~; n school 
of art wns fonned more t.han 30 Yffirs ago, and it DOW accommodates 
200 students. A l\lechauics' Instit.ution, opened in 1861, bas been 
connected with the Free Library which was provided under the PublIc 
Libraries Ads in April 18~7 ;~nd 8 large and comprehensive lIuseum 
bas lately h.en establish",!. 

The Town Hall, which was pnrcha.Oo;(>(1 a few years ago, 8ntl to which 
has been added quarter and petty ses."=UDS courto;, and a lar~ hull which 
aecommod.utes about 3,OtX) persons seated, altogether co~'t 29,750l. 
Public swimming baths, Turkish and other baths bave also been provided 
by the Corpomtion at an outlay of 10.0001. 

Public abattoirs on the most approved prmciples have heen ereded in 
the borough, and the water-carriage system. of night so'il has been adopted. 

The gu.'5 Bud water supplies are iu the hands of private companies. 
A hospital for the treatment of infectious diseases bas been ereeted by 
the council of the borough, in connexion with the adjoining towns of 
Stoke and Fenton, under the title of the. Hanley. Stoke, and F.nton 
Joint Hospital at a ooot of 7.5251 .• and tbe cost of patients sent thither 
from Hanley is defmyed by the Corporation. 

Hanley possesses three large covered markets (vegetable, fish, and 
butch .... ·). tile largest of which i. 126 feet long by 120 feet broad. in 
addition to B large cattle market containing an area of 8.000 square yards. 

---)~=»<:>-E---
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'rhe CountY' Borough of lIuddersfield • 

• • • 

Delegates to tl •• COllgress. 

HEALTH CO;\UIITTEE. 

Oouncillor Jessop. 
Councillor Brierley. 

SANITARY COlUIlTTEE. 

Alderman Hirst. 
Coullcillor J ol"(lun. 
U. S. Dug<1nle, C.E., Borough Surveyor. 

Dr. J. R. KAYE, Medical Omcer of H."lth. 

The to\vn of Hntld(~rsflelcl iN situate in the West Rifling of 
Yorkshire, 15 wiles sonth of BI"tuiford, nnd l6l miles from Leed:;. It 
stands on tilt": slope of a hil1siile-, at' ht>ights varying from 250 to 500 
feet above sea level. The houses are nearly all built of stone, which 
nbollluis in the district, and the new ~treets are wide, airy, ami spacious; 
but in the alUer purts of the town they are narrow. Great improve­
ment has been effectetl by paving the streets with St'tts. 

Two streams, the Oolne and Holme, both in 8 filthy state of 
pollution, ent{>1' the borough SE'pnrotely, and join in the Lockwoocl 
distriC't. They occupy the Volley of the Colne, ond run first in an 
easterly uirection, and then to the north to join the River Calder just 
onu,ide the borough. 

HUlldersfieid is considered one of the centr •• of the funcy woollen 
trade. Silk and cotton spinning is also run·ied on. Hllddersfield i. 
justly prouu of its cleunlin{>ss u.s a manufacturing town. but a great 
improvement would be oC(''Olllplishecl if lUanufacturers would employ 
better means for the consnmption of amokt'o 

In 1837 Hllddersfieid was constituted a pllrliamentary borough, 
and the charter of inl'Orporatioll was gmnted in July IH68. 

The munidpnl and parliamentary bonndaries of the borough are 
hot co .. extensh·e. The limits of the borough comprises the townships 
of Huddersfield (Oentral Huddersfield, Marsh, FllrtoWU, Deighton, 

·aml Bmdley), Dalton,. Almondbllry, LOl'kwood, and Limney-cum­
Quarmhy. The incorporated area contains 10,518 ncres, and the 
density of population, according to the Registmr~Genern1's estimate, is 
nine persons per Bcre; in other' words, if the population was evenly 
distributed over the whole borough, there would be nine persons Ihing 
ttpon each ncre of ground. This statement is, however, misleading, 

"for-whilst some parts of the borough are more spnrsely or SC&J.-cely nt all 
built upon, others like the c~ntml are almost entirely ro,-t"red with 
bnildings. In the month of November, 1~90, the district of Longwood, 
contnilling an arM of 1,270 acres, aud a popUlation of 5,406, with n 
l'ltellbl~ l"nlu(' of 17 ,.lHG/., wn~ unll('x~l, but this district hus not been 
t"ken into ('ot.lsiderntion in the statistics of HolOO. 
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The subjoilletl table shows the population 8m} rateable value of the 
municipal borough for the two decenninl pe-riOtts, and ot the present 
time, yiz. :_ 

IBn 
188) 
1890 

Year. Population. 

72,253 
81,841 
94,253 

Rateable V olue. 

0<: 
227,961 
285.8,(7 
362,50-1 

The Public Heulth Act, It-l75, is npplicuhle to the borotlgh~ nnd the 
Corporation, b)" the ("Ollllcil, i!-. the urban sunitury authority of thl': 
di15trict of the borough UJu}t'1' that Act. 

The follo,\\;ng 10cul Acts ore now in fOl'ee within the borongh, and 
show tll(\ progress of 8tlministration :-Hudclersfiel(l Burin} Grott1ld Act, 
1~52; HmMersfield Burial Ground AlllcnunU'nt Act, IH55; HllddpTS­
field Gtl. Act, IH61; Ruddersfield Water Act, 1869; Local Govern­
ment Supplemental Act, 1869; Rnddersfield Waterworks Act, 187l; 
HuddE"rsfield Improvement Act, 1871; Hudden;fiehl Wuwrwol'ks nnd 
Improvement Act, 1876; Hllddersfieltl Impron>ment Act, 1880 j 
Rudllorsfield Corporation Act, 1~82. 

The following umlertnkings and works (in addition to the Towll 
Hall), buve been acquired or instituted, and nre now the property, and 
under tht'" control of the Corporution :-

1. lVateJ"tl'orh.-In 1869 the Corporation ncquiretl. the Waterworks 
Undertukillg of the HuddE'rsfield 'VuterwOl'k8 COlllll1i~ion{'rs. The 
limits of the !mpply have been extended by the Huddersfie1c.l Water 
Act, 1869, the HurldE'rsfiE'id Wnter~'f'ork~ Rnd Impro"ement Act, 1876, 
and the HlIddersfiel<l Corporution Act, 1A80. The wnterworks derive 
their tmpply from three sour('e~, namply:-

I. The LongwoOtI RC"S('l'voirs, capable of storing 70 million gallons 
of water; II. The BIn('kmoorfoot and Deerhill B.e5(>rvoirs, capable of 
storing H60 million gallons of \VutN'; III. Wessendeu R~ser"oirs, 
capable of storing 189 million gallons of water. The total area of the 
present limits of supply is 39,758 acres. The capital exppnditure to 
March 3ht, IH91, amounted to 913,4801. The onnu.nl l'e\"'enue· was 
48,494/. and the aunual e-xpenditurP 47,6821. The water rights of the 
Wesspnden Commi~sioners have just bf'E'D purchased at 8 ('ost of 50,000/. 
This additiollRl supply of pure water cannot bP too highly f'~timDtpd. 

2. GlUtDOl'ks.-Tbe capital eXlJenditnre to Marcb 31st, 1891, 
amounted to 271,1261. j the Dnllual revenue to 74,6771., and expenditure 
to 67,7261. The churg<-'s for supply to COlummers ol'e (a) for lightipg 
purposes, 2,. 9d. per 1,000 cubic feet, and (b) for heating, motive power, 
and cooking purposes, 28. pel' 1,000 cubic f('('t, with n di~01mt of 
5 per cent. when paid within 11 specifi('u time. 

3. Markets.-On the incorporation of thl' borough in 1~6~, th(l! 
powers exerds~l hy the CommissionC"1'S in rel'pect of the mnrket~ 
and fairs Were trnnsfl'rl'e(l to the Corporution. By the HuddcrsJield 
Wuu.·rworks amI Improvement Act, 1~7(j, tIll' pur{·hu~ of the 1118rkets, 
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fairs, toUs,' and ID8rket rights, with certain land sufficient to huild a 
covered market and slanghter-honae, at a cost of 38,402l., was confirmed, 
and full powers were vested in the Corporation to erect and maintain 
markets and fairs, s1aughter~houses, aod other works in tbe borough. 
In pursuance of the powers granted to them by the \ast..named Act, the 
.Corporation have constructed 8 large covered market, and have also 
constructed a cattle market and slaughter-houses. There are only 
17 licensed private slaughter-houses in the borough. The total capital 
expenditure upon markets up to March 31st, 1891, amounted to the sum 
of 100,653/., and the expenditure upon the public abattoir to 15,248l. 
The income for th~ year ending February 1891, was 8,0311., and the 
pxpenditure for the same period (including sinking fund and interest to 
provide for repayment of loans), 7,9141. 

4. Cemelel7l.-By the Huddecstield Buria\ Ground Act, 1~52, 

powers were given to the Huddersfield Improvement Commissioners to 
pronde a bllrial ground for the township of Huddecstield; and by the 
Huddersfield Improvement Act, lR71, the burial ground prm;dPd UDder 
the Act of 1852 was transferred to and vested in the Corporation. 
The cemetery now covers 15 acres of land. The amount of capital 
expended amounts to the sum of 18,069l. The income for the year 
ended lIIarch 31st, 1891, was 1,805/., and the expenditure 1,383l. 

5. TramwaY8.-By their Improvement Act of 18HO, thf" Corporation 
obtained powers to construct tramways within the borough, and by the 
Huddersfield Corporation Act, 1~~2J these powt'1'5 were (>xteOtloo. and 
enlarged. By the same Act!;; power was vestro in the Corporation 
(subject to licence from the Board of Trade) to work the tmmways 
th~mselves. The total length of tramways constnlCted by the Corporation 
and DOW open for traffic is 12 miles, and extensions are in active 
progress. The capital expended lipon the undertaking amounts to the 
sum of 89,729/. The income for the year ended l\Ia",h 31st, H!91, 
amounted to the sum of 17,9111.; anti the expendittlrf>, including 
making provision for sinking fund, dep~iation, and all contingencies, 
to the sum of 19,520/. 

6. Public Parks.-The Corporation have established two public 
parks in the borough, namely, "Greenhead" Park and " &aumont ,. 
Park. Greenhead Park is situate in the Ct'ntral district, and ('ontains 
an area of about 36 acres. Beaumont Park is situaw in the Lockwood 
district, ami is dititH-nt about Ii milps from thp ("f'ntrE" of the town; the 
'8N'a of this park comprises about 25 8<'1"(>5. The ('Spital expenditure in 
respect of these parks amount.><l, up to 1Ilart·h 31st, 1~91, to the sum of 
104,199/. 

7. Sanitary Deplit.-The Corporation possess a depOt at Hillhouse 
in connection with the scavenging of the strrets SDd the .collection and 
disposal of night soil, house n·fuse, &c., and for the work of the Sanitary 
Department. The capital e.~penditure on thhi account so far is 10,4621., 
and is a charge on the borough fund. 

S. Set£age Construction and WorA".-Uml(>r the powers of the 
Puhlic Health Act, 1875, and tbe Huddersfiold Improvement Act, 1871, 
the Corporation have constructed large main intercepting sewers for the 
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main drainage of the borough. Up to 31st March lR91, the capiW 
eX}lenditure on the same has heen 41,447/., and further extensions of 
the IWwers are still proceeding. 

St!UJage DistJ'ibutiolt,-Uuder powers cOlltuillCU in the Inst~numcc:1 
Act, the Corporation have pUl'chased about 40 BCl'(\S of land at Deighton 
adjoining, the capital expenditUl'fi, includi~g purchase of land, 
amounting to 14,096i.; and ,!hey have commenced the eollt;trnctioll of 
works thereon for the purification, by precipitation, and disposal of the 
whole of the sewage of the horough. 'fhe contract for these works has 
been let at the sum of 40,1961. 

9. Public Batl ... -In 1888 the central wards of the borough 
acquired the public baths, situate in Ramsden Street, by pUl'cha.-;e from 
a company. The institution comprise-s all necessary bathsalld appliances 
with caretaker's quarters. In addition to the above, public ba.ths are 
also provided at Lockwood, nnd are 3. charge upon that district. A 
capital expenditure of 6,278/. has been incurred u'p to 31st March IN91. 
In connection with these baths there is in each cuse a small deficiency 
on the revenue account, which is prO\·;ded for out of the rate in each 
district. 

10. Hospital for Infectious Diseales.-A hospital for infectious 
diti(>8S(>~ has been provided by the Corporntion under the authority of the 
Huddel'sficld 'Vnterworks and Improvement Act, 1876. The present 
hospital is situate at Birkby on on area of I! acres, and is capable of 
Il('commodating 72 patients. The Corporation have punhased an 
additional site of 12 acres, situate at Mill Hill. The total expenditure 
upon this account up to 31st March IHDI was 7,220l., and is a borough 
charge.' The Corporation obtained powers in their Improvement Acts 
for the compulsory notification of infections disenses, aud this has proved 
a most valuable aid ill dealing with the suppression and prevention of 
epidemics. 

1l. Model Lod,qin,q-Ilollse.-The !\iodellodging-house for labouring 
elusses' was provided by the Huddersfield Improvement Comlllissioners 
prior to the incorporation of the borough, under the Labouring 
Classes Lodging House Act, 1851, and has dppartments for males, 
females, nnd u~a-rl'ied couples, and a mechanics' home. This esta.-. 
blishment hus pron·(} itself to be a most useful institution, contributing 
in no small degrpc towards the prevention of overcrowding' in' the 
common lodging-houses within the borough. The builtling was 
extended in the ypnr 1878. The total capital ex:peuditure to the presel1t 
time is 6,4921. The income from this institution-, after providing for 
interest and sinking funds, exceeds the expelHiiture, and .this excess is . 
placed to the credit of the borough fund. The expenditure for the year 
ended 31st March amounted to 1,072/.; but 214/. was induded for 
l-e-drainage and the replacing of the abominable long Hopper closet by 
the modern water-closets. The income was 979l. 

12.-A,.tizans' Dwelli .. gs.-In the year 1882-3 the COI·por.tion 
erected 160 dwellings for the labouring classes, under the powers of the 
Huddersfield Waterworks nod Improvement Act, 1876, and the capital 
expenditure so fill' amounts to 2~,D·15l. These have proyed to be of 
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very grt'.at benefit to the working classes in the borough. Since their 
erection they have been constantly oc(:npic(l, and this faet lends the 
council to believe that the dwellings nrc of (L kind whidl was very lUnch 
required within the borough. The income for the year IH90 was 
1,905/. Ill. 7d., while the expenditure was o11ly 6731. 13s. 5d. This i. 
an encouragement to ext~nd such dwelling!o:l, which ore urgently req\\ired, 
because there still exists a fa.irly large number of ce-l1ar dwellings DOW 

occupied, although unfit for hahitation, and to clOSE> them would simply 
mean overcrowding elsewhere. 

If we take the gross annual death-rate as on index of sanitary 
administration, there has been much improvement. The following 
was the &ycrage death-fate for three periods of five yeu·l'S each :-1876 
to 1880,22'51 per thouSI1nu; lRSl to 1885, 20·71 per thousand; ami 
1886 to 1890, 19·72 per thousanu inhabitants. For the three years 
before and after incorporation ill IH68, the deat.h-rate avemged 23 
per 1,000 of the population. The population taken at the I .. t census 
was 94,253, or nearly 5,000 below the population estimated by the 
Registra.r~General. 
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The Borough of Lancaster • 
• • • 

Delegates to the COllgress. 
Alderman Wn.LlAll 'foWERS, Chairman.Sanitary Committee. 
Councillor WILI.Ull GiLCHRIST, Chllirmnu In..<iI8nitury Dwellings 

COlllmittt'C .. 
WILLIA.lI OLIVER RoPER, Deputy Town Clerk. 

The borough of Lancaster stands on the RiYer Lune, about 5 miles 
from the junction of thnt stream witb tile waters of Morel'o.mbe Bny. 
RomoD rt'mains are fOlmd in profusion in many pnt'ts of the town, bat 
owing to incursions of the Scots, th(; Wars of t.he Roses, llnd the Chil 
W nr, little beyond the Castle and Church remain to show the antiquity 
of the buildings within the boundaries of the borough. 

So far back "" the thirteenth century the. CorpoMltion of Lanenster 
obtained certain tolls to enable them to pa..-e the town throughwhicb 
ran the great western road to the north. In 1824 a body of Police 
Commissioners were formecl to superintend the watching of the town. 
It was nott howeTer, until the applicntion of the Public Health Act to 
the borough that any attempt w .. made to grapple with its ...,,;tary 
requirelllf"llts. In 1852 statutory powers were obtained, and shortly 
afterwards an extensive scheme of drainage was carried out at a cost 
of oyer 10,0001. This scheme has been extended from time to time, 
but the cost of all such e:l..--tensions has, to a great extent, been defrayed 
from the rates of the year. 

About the 'year 1852 was initiated the system of water supply 
which has been of so great advnntage to LauCflster ond its neighbour­
hood. The supply i. obtained from the W yresdale Fells, where the 
springs ore tapped before the water riSE'S to the surface, and the water 
coll\'eyed by pot pipes along the Fells, and by iron pipes along the 
high roads to the town. The amount of water to be taken was 
limited by the Act of 1852 to 300,000 gallons, and a compensation 
reservoir was constnlcteu for the benefit of millowners on the niver 
W yre to contain 28,500,000 gallons. In 1864 authority was obtained 
for an acltlitional 400,000 ganons per day; the pipes were extended 
along the Fells, and the compensation reservoir enlarged so as to contaiu 
76,500,000 gallons. 

In 1876 further powers were ohtained extending the daily supply 
to 2,000,000 ganons., A new line of pipes was laid on the Fells amI 
eontinued to 8 point on the Tarnbrook W yre 1,433 feet above the sea 
le,"el. The compensation reservoir was olso enlarged so os to contain 
185,000,000 gallons, covering about 60 acres of ground. Under the 
Mme Act a storage resen'oir was constructed which will hold 
30,000,000 gallons, and will he availnble in dry weather to supplement 
the supply from the springs. This system of water supply cost about 
125,0001., of which nearly one third h"" been redeemed by the operntion 
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of the sinking funds. The wate .. is unusually soft, having les.q, than 
one degree of hardness, and supplies a di~trict of some 50,000 inhabitants. 
In 1863 swimming and other ba.ths were pre..,entetl to the toWIl. These 
have heen since carried on by the COl"poration, and arc about to be 
-considerably enlarged .. 

In IH87 the moor above the town was laid out as 8 public park 
by the lllunificence of a Lancaster nmnufactllr(>r, hy whom and hy 
whose son it was liberally entlowed. The views from several points 
in the park include the majority of the monntuins in the Lake District, 
the whole of Morecambe Bay, the flat country of the Fylde, Ingle­
borough, and the Yorkshire Fells, and in the west the mountains of 
the Isle of Man. 

Large covered markets were constructed between 1876 and 1880 
at a cost of 12,0001.; and a. cattle market at It. cost of over 2,0001. In 
their local Act of 1880 the Corporation obtained powers to construct 
slaughter-houses and to close private slaughter-holJS('>s. Accordingly, 
after the erection of public slaughter-houses at a cost of oyer 3,0001., 
the Corporation compulsorUy closed all private slaughter-houses in their 
"district. 

The Corporation have also erected an infectious diseases hospital 
suitable for accommodating 20 patients, and have carried out considerable 
street improvements in the town. 

In 1880 the Corporation purchased the gasworks, then in the 
hands of a private company, ·at a cost of 87,000/. During the last 
10 years the price of gas has been reduced to 2 •. 3d. per 1,000 cubic 
feet, the capital debt has been reduced by over 5,0001., a reserve fund 
of 6-,8001. has been created, and lo.rge alterations Bnd improvements in 
the works have been carried out from revenue. 

In 1880 also the Corporation obtained compulsory powers for the 
notification of infections disease. The experience of 10 years has 
shown the great value of these powers now so extensively applied in 
various parts of the country. 

In 1889-90 tramways were constructed by a CODlp'my to connect 
various parts or Lancaster with the seaside resort of Morecambe, some 
four miles distant. 

Besides the sanitary and other improvements carried out by the 
Corporation, extensive provision has been made from other sonrces" 
for the poor and the afflicted in mind and in body. The County 
Lunatic Asylum with its 2,000 patients is situate within the borough. 
The Ripley Hospital was erected 27 years ago for the benefit of orphan 
children; and just beyond the boundary of the borough is the Royal 
Albert Asylum for the idiots and imbeciles of the seven nOI·thern 
counties. A site has been procured for a large infirmary for Lancaster 
and the district, and the charitable institutions of the town are both 
lBl'ge and'varied. 

The Royal Grnmmar School, of which the Corporation 8 .. e the 
governora, dates back to the fifteenth century; and the erection of h.rge 
buildings, gymnasiuw, laboratory, and sanatorium, together with the 
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donations of valuable scholarships, enable it to hold its own with the 
great schools of the north. 

A large institute has recently been erected by n. Lancaster 
manufacturer, in which are included an art gallery, schools of science 
and art, 8 library and museum, reading room, class-rooms, and lecture 
theatre. 

The area of the borougit is 1,680 acres, its rateable value 120,000/., 
and its population, which in 1801 was 9,030, is now 31,034. 

-~) ... <=~.·~c>-o(-(--
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The Borough of Leeds • 
• • • 

Delegat .. to the Congre98. 

Alderman JOHN W ABD. 

Alderman F. R. SPARK. 

Councillor JOHN ATHA. 

Councillor JAME!:! SCARBOROUGH LOR, 'M.R.C.S. Eng. 
Councillor HANNA11. 

Councillor VICKERS. 

DAVIDSON HAINSWORTH, InspeC'tor of Buildings. • 
J. SL'OTTISWOODE CAMERON, M.D., B.Se., M('(lical Offi('er of Hpo.lth. 

Leeds is a mnnufnctming town, nod n municipal, parliamentary, Rnd 
('Qunty borough in the 'Vest Riding of Yorkshire. It'i population is 

.367,506; Bud its rntf'Ahle vnlne 1,279,213/. The pnrliolU("ntal'Y and 
municipal boundaries are identical. For the fOl'mer purpose the town 
is di\'ide(l into five electorial districts each retnrning 0. member to 
Parliament. For the latter into sixteen wlll'ds each l'eturning three 
conncillors. An alderman is nppoinretl by the Council for E'.81·h ward, 
and the Council elect one of their number as mayor E'YE'ry )'E'ar. 

Geology, 4-c.-Leeds is situnted geologically entirply upon the 
carboniferous series, the strata being those of the lower coal mE'llSurt's 
and upper millst.one grit. N nmerous faults exi~t in the distl'ict, some 
of the pl'indpal hnl;ng an eRst-west direction. Coal is worked at 
several plncl's within the' borongh, and also fire-clay, E'specinlly that 
forming the seat of the "better bed" coal. A north-south line through 
the borough would dh;de the tbin seam cruds on the west from the 
thick seam coals on the east. The magnesiall limestone is fonnd allont 
four miles north-enst of Leeds, and the Yoredale shalE'S OIl thE' north­
wpst commence nenr Skipton, some 20 miles distant, followed by thE" 
mountain limestone at the Cl'(n"en Fault, most com·enieut.}y 1"C:'8clu·tl 
from Leeds at Settle, 15 miles further on the Midland line to Scotland. 

The town stands ptiucipnlly 011 the Moncl ... tones Rnd Nhnle~, <,hieRy 
the lu.tt~r, of the Eiland sruulstone of the lower coal m('.asure~ through 
which the River Ail'c antI one or two tribntarit's have illUde <1(>(>p 
cuttings. No part of- the town is of any great altitude, but the tleclidties 
towards the river on both sides are at places pretty steep. 

Manufactures, etc.-For nearly a thousond years Leeds bas had some 
amount of importance in connexion with the woollen trade; but this 
importance bns been much increased during the present" c(>ntnry nUli 
since the introduction of steam. We'(lVing wus CBl'l'iE"d on at first in 
private houst's, but now is almost entirely done by steam power. Of 
recent years Leeds has not contented it~lf with Sf':udillg out doth ill 
pieces b\\t 8 large trade has spl'lmg up in the manufacture of ready-madp 
clothing. In addition to its textile manufactures aoci the collateral 
~Qdustries sucq ~ sCO\ltin~, sorting, (,OInhing, ~pinnin~, d~·pin~1 anc\ 
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filli~hillg, &'c" Le(>tis is noted a:; a c(':utl'e for the lenther industry, including 
tmlllillg, curl'~'ing, Il'athE'r-c1l'essillg, us well us the roll-Ilufneture of the 
l<'..tlth(>ol' into boots RntI shoes. Situated all the conI field!ol, Leeds early 
Rcquired un iIllPOl1!Ul('e in the lllnnuflwtUl'f' of iron which it has l'{"tninpd 
p'ren siu('{' the more cOIlYl'Dient lJa!mntitc and sesql1ioxide OrE'S have 
bet'o importfll. Yorkshire iron is spcdnlly nllucd for its strength and 
reliability, on which account it is used for the constructioll of \lLl"io05 
pm'ts of locomoti\'(~ und llu\rin~ engin(':~. Water gas 1185 recently been 
introduced by one Lcc<is firm for wehling. Tools of various kinds, 
h)"(lr8ulic and ~nernl machinery, warll1Rterial, lithogrnphic and printing 
IHnchill£'s, loeomotiH~~ und ngricultl1rnlm8chinery, Ilnih:;, flux machinery, 
&('. are all made in Lepds. The fireclay inU1L'itry is 11180 an import.unt 
olle. R"frnctoI'Y fire-brk·ks, used in iron mallufacture, fire-clay gas 
retorts, and snnitnry tubes of all kinds nre made in this town. Tubes of 
nll kinds from 2 to 36 in('hes in tlinmetf'r are now malle hy machinery, 
nud n pOrl'elnin f'nnlll£"1 glaze as smooth as enrtiH'nW8l'e Cfin be gin~n to 
them. Glaz('(l bl'ick~, terra-cotta nt'f,idcs, and. decorative pottery are also 
lurgely manufactured. Soap, ,'arious chemicals, gIn!'!,., bottlt's, paper, &c. 
arl' uU lurgt"ly lluule in LN'(h;. About 1,300 looms an~l 1,700 people are 
eUlployed in linell munufueture. 

r"itul Statisfics.--The population of Leeth. 1165 in('re,flse£l rapidly 
during the 1t5t gO yenrs as is shown by the following tnble :-

Table showillg tIle enumerated Population at cuch Census during the 
.J.Villeteellt/, CC1,tW'Y, 

nnw or Census. 

\ 
Population. I In"'''--.I'or cent, on 

prC\'ioU9 Census 

1801 - - 53,162 -
IBll - - 62,534 17'68 
IB21 - - S:J,7,lG 33'92 
1831 - - 119,845 42'51 
1841 - - 152,054 27'41 
1851 - - 172,258 13'29 
HUH - - 207,149 20'26 
1871 - - 259,212 25'13 
IhSI - - 80~1,1l!' )9'25 
1891 - - 367,506 lS'S9 

Hin<'e 1h(> Y(,III' 11:-l65, when the dpath-rnt-f! was 31 pC'r 1,000, the l'nte 
of mortality, notwithstunding tIl(' iJwrense of popuhltion, has' bfe'll 
pri'tty steadily dt>cl'E'Il:-;ing, as )\'ill be ~e(>n from the nnuexed table :-

Quinquennium. 

IRG6-iO 
lt~71-j5 

18i6-S0 
1881-85 
ItH~6-90 

Death-rot<" 

2R-7 
27'S 
22'S 
~2'4 
.21' 7 
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Sanita'"!J Undertaking. of II .. Corporalirm.-A constant supply of 
pure water is collected amongst the hills, 17 miles beyond the town, 
filtered and supplied to every house in the populous parts of the borough. 
The catchment area is 20,684 acres (10,327 hectares), and the storage 
capacity 3,908 million gallons (nearly 18 million cubic metres). 

The system of drainag~ has been improved and extended, and 
various experiments as to the purification of the sewage 'have been made 
at the outfa~; the ABO process was tried, but eventually abandoned. 
In the present 8ewage works, which have been in operation for fifteen 
years, the bewage is treated with milk of lime and run through large 
settling tanks. An attempt has been made at various places to deal with 
trade efHuents, but 8t the present time the result in 'this respect has not 
been all that could have been desired. 

TAe removal of solid refase has received 8 great deal of atten­
tiOD, and two lurge destructors of twelve apd fourteen cells, in Armley 
Road and Beckett Street, have been for several years in operation. A 
third of ten cells, recently erected, is now working successfully. 
Negotiations are at present going on for the erection of a fourth. Ashpit 
and market refuse, and in some cases the contents of privy middens, 
are subjected at these plaees to 8 destructive heat and reduced to a 
harmless ash, a part of which is utilised in the manufacture of building 
mortar. 

The Oorporation also possess a fever ho.pital. OriginBIly a 
charitable institution, it was purchased by the Oorporntion in 1885 and 
considerably altered. It consists essentially of two wings, entirely separate 
from one aDother, each containing two storeys. Each Hoorey of each 
wing has two wards with 736 and 644 square feet (68·4 and 59·8 square 
metres) of floor space, and five smaller wards. The nurses' apartments 
are contained in the centre of the building, between the two wings, but 
have no internal connection with either. The administration is in a 
separate building behind, aud contains in adilition to the resident 
medical officer's and matron's apartments and those for the domestic 
staff, the kitchens and a laundry supplied with steam. The boiler also 
supplies a Washington Lyon'S disinfecting apparatus. There is also 
a wooden hospital consi,ting of seven separate detached buildings for 
the reception of cases of small-pox and the necessary administration. 
The Oorporation admit patients without any charge to both hospitals. 

Close to the Beckett Street destructor ;. a modern disinfecting 
,tation. The infected articles of clothing, &C. are received in an 
apartment di.tinct from the rest of the station, and are passed through 
one of the Goddard aud Massey's steam disinfectors, specially designed 
for tbe Oorporation. In tbis chamber tbey are subjeCted, first, to a 
current of warm air j afterwards, to steam under pressure; Bud are then 
dried by a further current of warm air in the chamber. Two hot-air 
drying ehambers are also provided, to either of which the cradle 
containing the articles undergoing disinfection can be conveyed on ft, 

bogie carriage, to save time in drying in tbe apparatus itself in case of an 
epidemic. The steam chamber can be hea~ either by steam generated 
in the destructor, or, if the latter is not working, by a fire underneath 
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the apparatus. In this respect it differs from any previously con­
structed. There are &Iso two bath-rooms attached to. the station for 
the use of persons coming from infected houses. 

The Corporation employ a staff of seven di8infecters, who stove 
infected houses, and remove pedding, clothing, and draperies to tbe 
station to be disinfected by steam without charge to the owners. 

Other objects of interest from a sanitary point of view are tbe 
underground latrine in Briggate, and the abattoirs of the Corporation 
and of the co-operative society, near the cattle market, Whitehall Road, 
with wbich may be contrasted the older s1aughter-hou ... in the yards 
between Briggate and Vicar Lane. Amongst insanitary conditions,. 
attention may be drawn to the River Aire, the foul condition of which 
is part of the price at present paid by Leeds for the commercial 
prosperity of the' district. The princip&! psrks are Roundhay Park, 
just outside the town; the East End Park, n...,. York Road; Hunslet 
and Holbeck Moors; Wortley Recreation Ground, olf Whitehall Road;. 
Recreation Ground, Town Street, Bramley; the grounds of Kirkstall 
Abbey; Woodhouse Moor, West Registration District j and Woodhouse 
Ridge, north of the Moor j besides a few smaller open spaces in the 
h!'Brl of the town. 

Sanitary Staif.-The Sanitary Department is under the direction of 
the medics! officer of health, who hIlS the llSSistance of one chief sanitary 
inspector, two divisional inspectors (who assist the chief inspector in the 
east and west divisions of the borough respectively), and sixteen district 
inspectors, each of .whom has charge of a. municipal ward. There are 
special inspectors for food, drugs, and dairies (one), meat and slaughter­
houses (two), smoke (one), can&l boats and lodging houses (one), work­
shops (one). Th~re is also a removal officer and his llSSistant and seven 
disinfecters. Street scavenging and refuse removal form two sub­
departments, each having its own superintendent. The trough-closet 
cleansers work under the direction of the superintende.nt of the latter, 
and the three gangs of house-drain f1ushers under that of the former. 
The whole department is under the control of the sanitary committee of 
the Town Council. 

Educational Ruildings.-The Yorkshire College, attached to the 
Victoria. University, has, in addition to the usual classes in arts and 
sciences, a medical school in connexion with "the Infirmary, and a 
textile department in which the principles of dyeing, weaving, and 
engineering are practically taught. 

'rhe Grammar School, founded in 1552, is situated on Woodhouse 
Moor. The present building, erected in 1858, is in the decorated 
Gotbic style. The Mechanics' Institute, to which is attached a modern 
day-school and a science school for youths, is situated in Cookridge 
Street. The science laboratories are well fitted up with every requisite 
for practics! teaching. 

The Higher Grade School is under the management of the School 
Board, and is attended by children of both sexes to the number of 
about 1,500. It hIlS well equipped laboratories and school applisnces. 
There are, in addition, schools in various parts of the borough under 

G2 
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the school board; and schools, also under Government inspection, 
partially supported by voluntary contrihution~, hcsid~!" private schools. 

Other Buildings.-The Town Hall, opened by the Queen in 1858, 
contains a large room-the Victoria Han-capable of accommodating 
2,000 people. The municipal council meet once a month in the council 
chamber. The mayor's rooms and town clerk's offices are also con~ 
tained in this building, the rest of which is devoted to law courts, the 
law library, and the police offices. The latter are in the basement. 

The Municipal Offices, opened in 1884, contain, in addition to 
rooms 'for committees of the council, the dE"partments of the borough 
.engineer, borough accountant, and medical officer of health, and the 
",fficers acting under them. In tbe same building is the Public Library 
-with its issue and reference department respectively on the first and 
,second storeys; ami, entered by 8 statue gallery on the ground floor, is 
the Municipal Art Gallery containing a small but vruuable collection of 
paintings. A public news room it; in the same builcling, but reached 

,by a different doorway. . 
The Parish Church i. a fine modern bu.ilding after the perpendi­

..cular Gothic style. The ruins of an old Cistercian abbey at Kirkstall, 
lately presented to the town, are about two milt'S from the railway 

" station, and can be reached by tl·amcar. The village chu.rch. of Adel, 
beyond Heaclingley, au' erection of the Norman period, has a fine 
.doorway. Headingley church is a recent building after the early 
English style, and Mill Hill chapel (Unitarian) after the perpendicular. 

The Philosophical Society possesses a museum in Park Row 
.. spt"Cially valuable for its geological amI natul'ru history collections. 

_ The Exchange at the foot of Park Row, below Mill Hill chapel, 
,and the Corn Exchange in Duncan Street, are worthy of observation. 
The principal strf'et in tlle town iti Briggau>, 8 broad thoroughfare about 
one-third of a mile long. 

----~l~o~~c=~(------
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The city of Lh'erpool is situated in lat. 53° 24' 39'1 N., long. 
2° 59' 30" W. from Greenwich, and occnpies the slopes of a series of 
small hills on the eastern side of the River Mersey. It was c .. ated 
an episcopal city in the year 1880, and is a parliamentary anti county 
borough in the hundred of West Derby and south-west dh;sion of the 
county of Lancaster. 

Liverpool was formerly re-presented in Parliament by three members, 
each ,ote-r having two ,otes, but under the Redistribution of Seats 
AM, 18R5, the parliamentary boundaries of the borough were p.xtended 
and the enlarged borough dhided into nine sections, each section having 
accorded to it one member. 

The name U Livt."rpool " has been supposed by some to hsye owed 
its origin to the existence some time in the "e,a-es past of 8 pool forme<1 
by the o,ertlow of the Mersey which was frequented by 8 peculiar­
description of watl>r fowl known as the" Le"er " or "L)"Tel'." At the 
mouth of this pool the first Liyerpool Doek wns constnlcted in the 
year 1715 and was known as the "Olel Dock." It contained an 
approximate af(>8. of 3l acres with a lineal quay space of 600 yards. It 
"'as filled up in tM year 1826, and the present General Post Office 
and Custom House were erected on its site. In ortier to show the 
imme-nBe growth of the docks and shipping trade of Li,erpool- the 
following statistics will be of interest :-Io the year 1864 the area 
of the do(·ks Rnd basins was 255 acres, with a quay space of 18 lineal 
miles; and nt the present time the total approximate water ;.rea of the 
.Iocks is 381 acres with a lineal quay .pace of 251 mil.s. This doea 
not include the Birkenhe-ad Docks which bale an approximate wate-r­
are of 16·I! acres, with" lineal quay space of 9, miles. At the begin. 
ning of the present century the tonnage of the port 'was 450,000; and 
the d(){'k du("s, cle., 23,3801.; these had increased in 1835 to 1,770,000. 
tons, and nearly 200,0001. I'E"spectively. The tonnage at the present time, 
umonnts to nearly 10',000,000 tons, and the dues, rates, &e., to 1,110,0001. 

King John was the first monarch who grant{'(l a Charter to. 
Liverpool, ,·iz., in the year 1209; and the silver seal with a bird upon 
it, somewhat similar to that which is now the crest of the city arm~, 
is still in the custody of the Corporation. In the year 1173 another 
Charter w .. granted constituting the town a port, and in the year 1227 
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it was made a free borough by King Henry ill These Charters 
were confirmed and others rulded by subsequent monarchs, among the 
more important beiug one grunted by King William· III., by which 
the rights of the burgesses were confirme<l and the Corporation received 
powers to make and annul such laws 88 might be thought conduch·e 
to the welfare of the town. 

Although in the reign of Edward III. Li¥erpool could only supply 
one ~~l and six sailors for an expedition to France, and so late as 
the year 1630 was only rated at 251. ship money, it has now become, 
from its position on the River. Mersey, one of the most important 
maritime emporiums of the world, and it is one of the greatest, if not 
the greatest, of the highways for all nations. Travellers of all national­
ities and descriptions pass through the city, and an immense and constant 
stream of emigration :flows in and out of the port. Prior to the year 
1858 the docks lind quays were under the jurisdiction of the Corporation 
of Liverpool, when their powers were transferred to. the then newly 
constituted and independent body, the Mersey Docks and Harbour 
Bosrd. 

Pre,10us to the year 1832 the parliamentary and municipal 
boundaries of the town were co .. terminous, and comprised what now 
forms only a ,listrict of the city, viz., the parish of Liwrpool. lb 
contsined an "rea of 1,860 acres, and a population of 165,000 persons, 
equal to about 88 persons per acre. Following the passing of the 
Reform Act of 1832 t.he Boundaries Act came into operation, and by 
this Act the parliamentsry limits of the town were extended so as to 
include the whole of the townships of E,·erton and Kirkdale, and 
parts of the townships of West Derby and Toxteth Park. By the 
Municipal Reform Act of 1835 the municipal boundaries of the town 
were extended so as to be coincident with the parliamentary boundaries, 
and by this extension an area pf 3,350 acres was added, making the 
total acr...""" of the borough 5,210 acres. The population of the 
enlargE'd borough was 205,000, or. equal to ahout 40 persons per acre. 
With the exception of an extension of the western boundary of the 
city in the year 1890 from the river frontage of the docks to the 
.centre line of the river, no extension of the municipal boundnry has 
taken place since the Reform Act of 1835; and the population of the 
town since the passing of that Act, as will ~ seen by the fonowing 
table, has been nearly trebled, with a result that at the present day 
Lh"erpool is the most densely populated city in the kingdom. 

I I 
Density of • 

y .... Population. Population 
per A.cro. 

HIS5 - . 205.00;) 40 
It'4l . - 286,4i!o7 •• 1851 - - 376,001$ 79 
IH61 - . 437,740 '4 
IB71 . - 493,346 •• 1881 -. - 5:'i2,425 106 



104 Municipal Hygiene and Demography. 

From the census returns for 1891 the population of the city would 
appear to have decreased during the past decade from 552,425 persons . . 
to 517,951 persons, equsl to" denSIty of 99 persons per acre. It may, 
however, be pointe<1 out that the population of the area between the 
municipal boundary anel the parliamentary boundary of the borough is 
70,000, and in the districts outside and immediately adjoining this area 
there is a further population of 50,000 persons, and if to these were 
added the popUlation of the adjoining borough of Bootie, the result 
would be a total population of 687,000 persons. All these outside 
districts are the outgrowth of, and dependent upon, the port and trade of 
Liverpool. 

Within the municipal limits of Liverpool there are now practically 
no available spaces on which Dew. buildings can be erected, the land 
having heen wholly built upon, and consequently for some years past 
there has been a natural and ever increasing overflow population pasaing 
out of the city into these clistricts just outside and adjoining the 
municipal boundary, with u. result that the city is now clo8e'ly sUITounde<l 

. by populous districts, which owe their origin solely to the outgrowth 
and expansion of the city itself. This facb was recognised by Parlia­
ment in 1885 when nnder the Redistribution of Seats Act provision 
wns made for the extension of the parliamentary boundaries so as to 
include in the parliamentary borough the populous areas ~hu8 formed. 
Severa.! proposals have been put forward from time to time for the 
extension of the municipal boundaries of the city, but without succet;S. 
In the year 1867 the Commissioners appointed under the Rep ... sentation 
of ~he Peoples Act, 1867, haying regard to the extension of building~ 
And community of interests, recommended tllat what is now the adjoining 
borough of Ilootle and parts of the districts of Walton, West Derby, 
W 8vertre(>, and Toxteth Park, should be included in LiYerpooI, but. 
owing to opposition these recommendttions were not carried out. In 
the year 1880 the House of Commons rejecte<1 a Bill deposite<l by the 
Corporation for the extension of the boundaries, and in the session of 
1890 the Corporation again approached Parliament and promoted a Bill 
for the ~3.tension of the municipal boundaries so 8S to make them 
Coincident with. the parliamentary oolmdaxies (following the precedent. 
set ill the year 1835), but the Committe. of the House of Commons 
before whom the Corporation appeared refused to grant the extension, a 

, refusal which, besides being a serious drawback to the efficient sanitation 
of the city, leaves under the control of several local sanitary authorities 
(with differing powers and regulations) popll10us arE'llS now forming 
parts of. the northeru, 80uth(>rn, and eastern divisions of the porlia. 
mentary borough of Liverpool. 

The sanitary history of Liverpool has been that of rapid progress ao<l 
development during a compal'ath-eIy recent period. In the year 1840, 
ill a report of the late Dr. Duncan on the sanitary condition of Liver­
pool, it is stated that in connexion with the great majority of the 
dwellings of the working classes in front streets there was no provision 
made for getting rid of their filth, except by carrying it into some of the 
adjoining courts and depositing it in the IlShpits there j and with regard 
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to the courts themseh·es, that in geneml at the further end of the court 
two prh;es were pronded with 1m ashpit between them, which, becoming 
speedily filled, and it being no one's businE."sS to see it emptied, would 
not infrequently continue full to overflowing for weeks together; in the 
meantime the ashes, &C. were deposited in the corners and other spaces 
in the cour1:...-q, with the result ... that the atmosphere became impregnated 
with all sorts of na.useous effiu'ria. It is also slated that at that time 
1I1any of the main streets werE~ unsewered, as well as the great majority 
of the minor streets; Bnd that even where sewers did exist in the latter 
streets they were imperfect and that, except where a. natural inclination 
in the street existed, the surface water and :fluid refuse of all descriptions 
s~ouatecl on the street surfaces. The courts had no underground 
drains, but in some courts a narrow, open, shallow gutter existed, 
which w ..... genemlly choked up with stagnant filth. 

The scavenging and cleansing were most imperfect, the bye streets 
were not visited more than once a week, anel no cognizance whatever 
was taken of the courts; and sometimes when the water pipes got out 
of order a court would he without water supply for weeks tog>"ther. 

In this report a case is cited of a. whole court being inundated 
with fluid which had oozed through the walls from two adjoining 
nshpits or cesspools, Bnd which could not escape owing to the court 
being b:o>low the street level and having no drain, Bnd in this condition 
it remained for two or three years. In the case of another court, 
owing to defecth"e privies a .stratum of semi-fluid abomination cOTered 
the whole surface of the court. 

Two cases also are cited in connexion with the occupation of cellars, 
oue in which the filthy water from an adjooning court privy had oozed 
through the walls and collected in the cellar to a depth of two feet, 
while in the case of another cellar a well four feet det>p into which this 
kind of o.uid had been allowed to drain, was disco,-ere(i- below the bed 
where the f8Ulily slept. 

Such were some of the inso.nitary conditions under which people­
E'xisted in the year 1840, and at that time there were no parliamentary 
powers to enforce the observance of sanitary regulations. 

When, however, attention was drawn to these defects the Corporation 
did not allow a long period to elapse before taking action to remedy 
SOIDe of these matters, and in the year 18-12 they ohtained an Act 
entitled " An Act to provide for the health of the inhahitants of tht> 
" borough of Li,erpool and for the better I'eocrulation of buildings 
" within the said borough," which Act empowered the C01lndl to 
appoint a health committee to see that the provisions of that Act were 
t..'Omplied with. This is belie,·ed to have been the first Act e,er obtained 
which conferred powers to enforce sanitary regulations. It contained 
important prmisions as to the size of rooms in houses, the width, :flagging, 
and draining of cow1s, the description of ce-llara to be used for habitation,. 
removal of nuisances, appointment of building surveyors, regulation of 
buihlinbrs, &C. In the year that this Act was passed, 8 Royal Commission. 
" was appointed to inquire into and report upon the state of large towns 
" and populous districts with reference to the causes of diseasA Bm'!,ng the-
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" inhabitant...~ nnd the best means of promoting and securing public health 
" onder E:'xisting laws, the usage prel"ailing with regard to drain age of 
" lands, the eret"tioD, drainage, and ventilation of buildings, thE" supply of 

'" water, whether for the purposes of health or protection from fire, and 
" the amendment of existing laws in these respects." 

The Commissioners presented their first report in June 1844, and 
their sf.'Cond report in June 1845, and, among others, one of the 
principal recommendations they made WRS, "that the' sevE'ral duties of 
" pa,;ng, sewmng, supplying of water, &c., should be combined under 
" one management, subject to the ~npE"rvision of officers appointed 
" by the Crown." In the year 1845 a Bill was introclul-ed into 
Parliament by a member of the Commission, (Lord Lincoln, Chief 
Commissioner of Wood!ol) to carry into effect the recommendation of the 
Commission. 

. At that period there were several governing bodies controlling the 
sanitary operations of the city of Li<erpool, viz. :-(1.) The Town 
Council, who exercised certain limited po'wers over the whole borough . 
. (2.) The Commissioners for the parish of Liverpool, who had the 
control of the pa,ing, sewering, and watering of the streets in that 
district of the city known as the parish of Liverpool. (3.) The Com­
missioners for the township of Toxteth Park whe posst'ssl'd similar 
powers over their district. 

The townships of Everton and Kirkdale and West Derby were 
regulated by a Gelleral Highway Act, hut these townships were 
without any statutory provisions as regards sewerage. The water 
supply of the town was in the hands of two pri,.ate companies. 

In the year 1846 the Corporation obtained an Act of Parliament, 
known lIS the Liverpool Sanitary Act, 1846, by which the Town Council 
became the 801. governing ... nitary authority over the whole borough. 
By this Act the Corporation had conferred npon them full powers for 
the paving, sewering, and drainage of the town, together with many 
other important powers for its sanitary improvement. This Aet also 
empowered the Council to appoint" subject to approval by one of Her 
" lVlajesty's Prin('ipal Secretaries of State, a person duly qualified as 8 

" civil engineer to act as a loco! surveyor," and by the Liverpool 
Sanitary Amendment Act, 1854, it i. is also enacted that he .hRll be 
called and known 88 II the borough engineer." Liverpool is the only 
town where the appointment of the borough engineer must receh'e the 
approval of one of Her Majesty's Princip8l Secretaries of Stat., an.1 
where the title "borough engineer" is conferred upon him by 
parliamentary enactment. 

The Liverpool Sanitary Act, 1846, also prmid .. for the appointment 
of "a legally qualified medical practitioner of skill and experience" as 
medical officer of health, his appointment heing subject to approval by 
one of Her Majesty'. Principal Secretaries of State. This is beli"'ed 
to ha"e been the first mention of such an officer in any MDitary or other 
Act of Parliament. For many years Lh-erpool was the pioneer in 
... nitary legislation, and the Liwrpool Sanitary Act, 1846, W8S practically 
the p,:"cursor of the Towns Improvement Clauses Act, 1847. This 
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was followed hy the Liverpool Sanitary Amendment Acta of 1854 and 
1864, the Liverpool Improvement Act, 1867', and the Liverpool 
Improvement aod Waterworks Act, 1871, which in their turn practi­
cally formed the basis of the Public Health Act of England, passed in 
the yesr 1875. 

In the year 1847, duriog one of the Irish famines and the con­
sequent influx into Liverpool of an immense number of Irish people, the 
death rate rose to 63·5 per 1,000, due principally to f ..... r. Owing, 
howel"er, to the energetic 'Wl:\y in which the Corporation after this 
warning set to work, and have since continuously carried Qut el"ery 
sanitary measure calculated to promote the heslth of the inhabitanta of 
the city, the death rate of 63·5 has heen gradnally reduc.d as follows:­
from 63·5 in 1847, to ·32·5 in 1861-70, 28·4 in 1871-80, and 
25· I· in 1881-90. 

In the year 1848 the then borough engineer (the late Mr. James 
N ewlands, M. Inst. C.E.) prepared a comprehensive report on the sanitary 
requirements of the borough, embracing a complete scheme of sewerage 
and drainage, besides other sanitary and improYement works and 
"sanitary regulations so as to raise the borough to a proper sanitary 
standard. This report was approved by the Town Council on the 
4th July in that year, and gen.rally spesking the whole of the 
recommendations contained in that report were subsequently carried out 
and ..,ted upon. 

Among other important sanitary improvements the substitution of 
waterclosets for privies has for many years past been systematically and 
continuously carried out, until at the present time few, if any, privies 
.xist in the city. By the Liverpool Building Act, 1842, owners were 
required to provide sufficient privy and ashpit accommodation to their 
property; hut previous to the passing of that Act, the mode of con­
struction, &C. of such privies appears to have been left entirely to the 
discretion of each individual own.r of property, and up to the year 1846, 
connexions between the prh·ies and public sewers were prohibited. Under 
the pro\;sioilli of the Liverpool Sanitary Act of that year the sewers, 
which hacl hitherto vested in the Highway Board, were vested in the 
Corporation, and owners of property were encouraged and even compelled 
to connect such privies with the public sewers. . 

From a report of the health committee, made in the year 1849, 
it appearH that the conversion of privies into wat.erclosets was then 
anticipated; but, probably owing to difficulties in connexion with the 
WtLter supply, little or no action was taken by the Corporation until 
the year 1860, when they began to withhold their approval of plans 
which did not pro'\"ide for ample watercloset accommodation. In the 
year 1863 the medical officer of health certified periodically such pri·des 
and cesspools as required com~rting into wo.terclosets, the property 
owners paying the cost ~f conversion, and the Corporation providing the 
requisite drainage.. This practice was continued, and up to the year 
1876,16,176 pri\'ie9 bad been so converted. The present medical officer 
of health (J. Stopford Taylor, M.D.) was appointed in 1876, and from 

• Baaed on the census retul'D for !891. 
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that year to the year 1885 no less than 18,000 privies· were converted 
into waterclosets, until, as has already been stated, very !ew, jf 8ny, 
privies now exist in the city. 

The whole of the sewage or Liverpool is discharged into the tidal 
River Mersey, by ten outfall sewers of large capacity, having a drainage 
area of 6,359 acres. At the present time there exist in the city 
555 miles of sewers, consisting of 258 miles of brick and pipe sewers j 

267 miles of passage sewers; and 30 mile. of main outfalls, ranging from 
5 feet X 3 feet to 9 feet in diameter. All the old sewers are being 
systematically repaired, and up to laat year 107 miles of such sewers had 
been dealt with. Generally speaking all the main sewers are constructed 
so as to be self-clea.nsing j but the few that are not self-cleansing are 
flushed periodically by large movable tank. placed over a manhole on the 
sewer. Each tank contains 1,800 gallons of water, and discharges its 
contents into the sewer through 8 valve at the bottom in 28 seconds. 

All passage sewers are flushed periodically fOllr times a year, and the 
whole of the prh"ate drains are regularly anel periodically flushed twice a 

.. year, by and at the cost of the Corporation, involving an expenditure of 
approximately 3,000[. per annum. Hospitals, and other similar public 
instit.utions, have their drains B.ushed, free of chargf', at inteITnls varying 
from a fortnight to three months. 

Prior to the year 1879 sewerage works were executed by contmet, 
but since that year the whole of the works hale been executE'd by the 
Corpomtion staff. 

The length pf roods (exclush·e of hack passages, which maybe taken 
as ~bont the same length as the roads) is 276 miles, of which length 
18 miles are unadopted. Formerly the carriageways were macac1amised, 
or paved wit-h boulders, and In.ter on with large size sett..~ with wide 
joints grouted With gro\""el. In the year 1871 impervious pavements were 
introduced, consL~t.ing of granite or syenite setts of suitable dimension~ 
(regulated by the traffic or other local circumstances), with close joints, 
grouted with hot 9Sphalte and creosote oil, and Jai(] on a Portland cement 
concrete foundation, 6 inches deep. 

Of the 258 miles of adopted streets, about 101 milps (E"mhracing an 
area of 1,702,814 square yards) hm"e been constru('ted with impenious 
pavements, as follows: Granite or syenite sett pa\'ement, 1,651,000 square 
yards j natural compressed asphalte, 27,000 square yards; wood, IH,O<Xl 
square yards; and gmnolithic, 6,800 square yards. With the exception 
of such pavements as compressed asphalte and granolithic, all works in 
connexion with the con!'trnction of pavements in public streets a~ 
executed by Corporation workmen. 

A. complete Rystem of tramways bas been laid, brnnt;hing out into 
every part of the city and the adjoining districts. The length of lines 
within the city is 4 7 ~ miles. The whole of the tramways in the city 
were c9nstrncted by the staff of the Corporation, and are maintained by 
the Council, the lines being leased. to 80 prh-ate eompany for 8 term of 
years at a fixed rental per annum. 

Prior to the year 1867 the remo\'Bl and dispoiBl of nigbtsoil, mixE")'l 
with cinder ash and domestic refuse, were executed by contract j hut-
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since that year the Corporation have -executed with their own st.ait the 
whole of the sC8;enging, cleo.nsing, and disposal of town refuse. They 
hOle erected large stables and workshops in different parts of the city, 
and keep a large stud of borses in eacb of tb ... e stables. Two wharves 
haye also been constructed on the banks of the Leeds and Liverpool 
Canal and adjoining the I,.a.ncashire and Yorkshire Railway, and in 
addition :fixe other wha.r,'es are rented, where the refuse is collected with 
a view to its disposal to farmers and others. 

Fp to the year 1870 little or no difficulty was experienced in the 
(lisposal of dry ashpit refuse in many available disused stone quarries and 
excavated lands; but owing to extension of builc.lings this mode of 
(lisposal became objectionable, and the Corporation acquired a farm 
(known lIS the Cart· Han Farm), 17 miles distant from the city, and 
('ontaining aD area. of 70 to 80 acres; and, between the years 1871 and 
1874, 90,000 tons of refuse from the northern portion of the city were 
d~posited on this farm. Owing to objections having been raised to this 
IDode of disposal of the refuse it was discontinued, and arrangements 
,vert.> then made with farmers and othet·s who had land on the banks of 
the Leeds and Liverpool Canal, distALt within 10 miles from Liverpool, 
to take refuse unsuitable for manure, the Corporation paying them from 
Hid. to 10~d. per ton and defraying the cost of transport along the canal 
and discharging. Bet\Veen the years 1874 and 1885 upwards of 700,000 
tons were thus disposed of .• 

For the disposal of refuse from the southern portion of the city the 
Corporation rented seyeral acres of marsh land abutting upon the margin 
of B.romborough Pool in Cheshire, the le,-el of which it was proposed to 
raisE." 20 feet, and coY{'r oyer with soil in sections for purposes of culth-a­
tion. l.Tp to January 18i8, 100,000 tollS of refuse we-re deposited, when 
it hrul to be discontinued in consequence of objections being raised by 
the rural sanitnry authorities. During the following two years refuse 
from this end of the city wus used for filling up low-lying land on the 
margin of the upper rt".8ches of the 1\.f:ers~y, and the Lancashire Canal, and 
nearly 17,000 tons of refuse were disposed of in this way. Meanwhile 
t.he Corporation had under consideration a number of schemes with 8" . 

"iew to the permanent solution of the que.:iltion, and amongst others were 
the following :-(a.) Destruction by burning. (b.) Reclamation of laud 
fl'om the sea, near the mouth of the Rh'er Dee. (c.) Depositing on the 
fore-shore near Ainsdale and Formby. (d~) Depositing over the entire 
area of Carr Hall Farm. 

There being at the time more or less objections to these respecti,e 
proposals, it was ultimately decided to convey the refuse to sea by steam 
hopper bsrges to a point outside the bar of the River Mersey about 22 
miles distant from the Liverpool Landing Stage. Two steam hopper 
bsrges ha~e heen built, one in 1880 and the other in 1884. The first 
one, designed to carry 380 cubic y~ of refuse, conveys to sea the refuse 
from the southern portion of the city; and the second bW'ge, construc~ 
to carry 530 cubic yards of refuse, take. to sea refuse from the northern 
portion of the city. 
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Since the appointment of the present city engineer {H. Percy 
Boulnois, M. Inot. C.E., F.S.I.) it has been decided to erect a 12 cell 
refuse destructor wit.h Jones' cremator and all the most recent improve. 
·ments, and the work is now drawing to completion. It is expected 
that this destructor will destroy about 600 tons of refu.. per week, 
leaving a residuum of clinker and ash of 120 tollS, which will probably 
be utilized for road.making purposes. 

The C,?rporation have from time to time promotal important 
Improvement Acts for the widening, &c. Qf existing streets nnd the 
carrying through of new streets. Since 1858 no less than eleven such 
Acts or Provisional Orders have been obtained authorising an approxi­
mate expenditure of about two and a quarter million pounds sterling. 
Large amounts have also been expended in providing parks and 
recreation grounds for puplic use, as follows ;-Shiel Park, containing 
15 acres, and costing 9,000/.; N ewsbam Park, 160 8cres, cost 
93,47Jl.; Stanley Park, 100 acres, cost 164,488/.; Sefton Park, 
382 acres, cost 410,266; Wavertree Park and Botanic Gardens, contain· 
ing 34 acres, cost 29,4551.; Mount Gardens and Walk, costing 10,920/.; 
Kensington Gardens, costing 34,995/. j Kensington Reservoir, cOlSting 
656/.; Aubrey Street Reservoir, costing 3001. j Browside Recreation 
Ground, costing 440/.; Shaw Street Recreation Ground, costing 9,227/. ; 
Prince's Boulevard,- costing 12,0001.; and five churchyards laid out 88 

gardens at a cost of 6,0651.; making a total.of 781,183/. 
Under the provisions of the Liverpool'Sanitary Amendment Act, 

1864, and other local Acts, approximately 3,700 houses have been 
Presented, or reported to the Council by the medical officer of health 
with' a view to their demolition; and the sites of the houses thus clea.red 
have either been filled up and le,velled and left as open spaces, or houses 
for the labouring class, in full accordance with the existing building 
regulations, have been erected thereon. The property dealt with has 
been principally confined to courts, back·to·back hous .. , or such houses 
as were without the means of proper ventilation. It is estimated that 
the expenrliture incurred by the Corpomtion in acquiring insanitary 
property has been 226,000/. 

In addition to the foregoing most important' improvements carried 
out under local Acts, the Corpomtion availed themselves of the powers 
conferred by the Artizans and Labourers Dwellings Act, 1875, and 
cleared an "unhealthy area H known as N ash Grov~. This area con· 
!ained 22,487 superficial yards of land, of which 3,717 yards consisted 
of public streets, and the balance was occupied by low class unhealthy 
dwellings, buildings, and yards used for tmde purposes. The popu. 
lation displaced was 1,310, of which number 1,100 belonged to the 
poorer classes. The density of the population on this 8.rea was 282 
persons per acre. On a portion of the site thus cleared the Corporation 
have erected blocks of artizans' dwellings, known as Victoria Square, occu­
pying an area of 9,195 superficial yards, including an open quadrangle 
of 6,271 superficial yards, the cost for land and buildings being 68,1481. 

These dwellings contain 271 tenements and a superintendent's 
hou.e, including 86 3-roomed tenementa at a rental of 58. to 5,. 6d. 
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per week; 164 2-roomed tenementa at a rental of 3s. 6d. to 4s. 3d. 
per week; 21 I-roomed teuements at 8 rental of 28. per week. On 
other portions of Nash Grm"e four blocks of labourers' dwellings have 
been erected at n cost of 16,0001. including land. 

The approximate total cost of these artizans' and labourers' 
dwellings wus 142,0001 • 

. The city is amply Iightl>d with 545 speciaJ lamps ha\"ing an illu­
minating power varying from 50 camlles to 64 candles, consuming 
16 cubic feet of gas per hour; and 10,743 ordinary lamps of 16-<!aDdie 
power, burning 4 cubic feet per hour; the average distance apart of the 
lamps being 52 yards. 

In the year 1873 it was felt that the supply of water to Lh·erpoool 
should be extended, with the result that. after many schemes had been 
discussed it was decided to construct an artificiaJ lake in the valley of 
the Vyrnwy in Wales, and to bring the water from thence by aqueducts 
to Liverpool. It would occupy too much space to describe in detail the 
engineering grandeur of this Wldertaking ; the following particulars 
will, however, be of interest :-

General Dimensions of the LaAe.-When the lake is full to the 
overflow, the surface of the water is 825 feet above the sea (Ordnance 
datum), and the principaJ dimensions are :-SuperficiaJ area, 1,121 acres; 
length, 4! miles; average width, l mile; greatest depth, 84 feet; 
contenta in gallons, 13,125,000,000; in cubic feet, 2,103,000,000; in 
tons of water, 58,000,000. The length of the road around the margin 
of the lake is lIt miles, exclusive of the road over the dam. 

Gatllering Ground and Yie/d.-The area of the gathering ground 
from which water is collected is 18,000 acres, but the Corporation have 
power to divert two neighbouring streams, the Cowny and the 
Marchnant, with " gathering ground of 5,200 acres, so that when aJl 
the works contemplated by the Act of 1880 have been carried out, the 
lake will have a total watershed of 23,200 acres; and it is estimated that 
the rainfall on this area will yield an average daily supply of about 
53,000,000 gaJlons of which 40,000,000 gaJlons will be availai>le for 
Liverpool, a.£ter delivering compensation water to the river, as prolided 
by Act of Parliament. 

T!.e Dam.-The dimensions of the waJl are as follows:-
Total length along the top, 1,165 feet; height from 10w .. t part of 

foundation to parapet of carriageway, 161 feet; height from ril-er bed 
to sill of O\'erfiow (under the roadway), 84 feet; greatest thickness at 
base, 120 feet; width of roadway over top of dam (between the parapets), 
19 feet 10 inches; the batter or slope of the wall au the front or water 
side is 1 horizontal in 7 t vertical; the slope of the back wall is I hori­
zontal in I i vertical; the total quantity of masonry in the clam is 
260,975 cubic yards; the total weight of the m.asonry is 510,000 tons; 
the quantity of earth and stones that had to be excavated for the foun­
dations was 220,890 cubic yards; and the refilling at the front and back 
of the wall amounted to 79,501 cubic yards. 

The following few leading facta with reference to the Liverpool 
water supply will aJso be of interest :-By an Act of Parliament passed 
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in the year 1847, the Corporation of Liverpool obtained power to 
purchase the undertaking of two private water companies, who then 
supplied the town with water. Both of these companies derived their 

. supplies exclusively from wells in the new red sandstone, and they 
distributed water to their customers only twice or three times in a week, 
and for not more than two or three hours at one time. By the same Act 
of Parliament (1847) tbe Corporation were autborised to carry out what 
was known as the" Rivington Pike U scheme, designed by Mr. Hawksley. 
This was a project for impounding the head waters ef the Rivers Douglas, 
Yarrow, and Roddlesworth, by the construction of large reservoirs in a 
hilly ami sparsely populated district between Bolton and Blackburn in 
Lancashil'e. These works were commenced in the year 1852, and were 
finished in 1857. There are six reservoirs, with a total surface area of 
about 600 acres. The total length of the reservoirs is 5! miles. Their 
total contents, when full, is 4,200,000,000 gallons. The area of the 
gathering ground is 10,000 acres. The elevation of tbe watershed ranges 
from 425 to 1,500 feet above the sea le,el. All the water is filtered. There 

·are altogether eight filter beds, with a total filtering area of 6! acres. 
Thp. aqueduct from Rhington to Prescot, near Liverpool, is 25 miles in 
length, and with the exception of one mile of tunnel at Hilton House, it 
consists of a cast-iron pipe of an uniform intprnaJ diameter of 3 feet 
H inches. The quantity of water thus available for Liverpool, after 
delivery of compensation water to the riloers, is about 12,000,000 gallons 
per day. 

Se"cral of the wells acquired by the Corporation in 1847 have been 
abandoned, but new wells in the same new red sandstone formation have 
been sunk 85 the requirements of the district have increasedo At the 
present time water is pumped from four deep wells; one in Bootle, one 
in Lodge Lane, Win<L«<>r, near the Edgehill Station of the London and 
North-Western Company, one at Green Lune, Old Swan, amI one at 
Dudlow Lane, on the road between Wavertree and W oolton. The 
total yield of these wells i. about 6! million gallons per day. 

In addition to the foregoing important sanitary works and measures 
carripd out by the Corporation with a ,iew to the promotion of the 
health and well-being of the inhabitants of the city, they have erected 
and maintain lnrge public baths and washhouses, wholesale and retail 
markets, disinfecting apparatuses in different pru1s of the city, hospitals 
for infectious diseases, and other large public buildings for the admini­
stration of justice and public entertainments, reading rooms, librarips, 
museums, &c. 

It is satisfactory to kljo\V that the large expenditure on public 
works incurred by the Corporation has transformed Lh'erpool from what 
it was described in the year 1847 U as the most unhealthy' town in the 
United Kingtlom" with a death rate of 63'S to one of the healthiest of 
the large cities of the Empire with 8n avefaoae death rate for the pa."It 
len years of 26"1 per 1,000. 

---~l-o= oc ( 
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Morece.mbe • 
• • • 

Morecambe-formerly "small fishing village known as Poulton·le­
Sands-is situate on the south shore of Morecambe Bay in 54° 4' 30" 
N. Int. and 2° 51' 30" W. long., in the county of Lancnster. The district 
consists of three hamlets, viz. :-PoultOD, Bare, and Torrisholme, the 
total area being 1,725 acres. In IBIl the population of the whole district 
was 277. In 1852 a local board was established,--The .. Poulton, Bare, 
and Torri.holme Local Board," the population at that time being 1,301 ; 
in '1~89 the name was changed to U Morecambe Local Board," By the 
cenSllS of 1891, the resident population had increased to 6,476, having 
nearly donbled itself during the past 10 years; the rateable value for 
I B90 was 36,056/. 

At the time of the formation of the local board there were no 
sewers in the district; sanitation being practically unknown, the streets 
and roads were used as the natuml sites for storing manure, &c. Since 
the formation of the local board (amI especially during the last 20 
years) the town has been efficiently seweral; through the unremitting 
vigilance of the board in sanitary matters, it now enjoys a singular 
immunity from disease, and has become a very popular seaside resort, 
10 to 15 thousand persons visiting it daily in the season. 

The water-supply, unlimited in quantity ana excellent in quality, 
-is obtained by gra,itation; the following is Dr. Wigner's analysis and 
rpport:-

" Total solid matter 3' 00 grains per gallon. 
Loss on ignition after deducting' 

combined carbonic acid -
Lead and copper 

1'30' 
" none. 

Iron, very slight truces. 
Chlorine, calculated 8S chloride of 

sodium - l'li 
Hardness before boiling 1'5' (Clark's scale) 

tt after " -
Nitrogen, as ammonia 

alhuminoid ammonia. 
" 
" 

nitrates 

1'50 

0'0019 
0'0027 
0'0280 

" nitrites none. 
Total nitrogen in the.e foul' parts O' 0326 
Oxygen absorbed by organic matter O' 0780 

" 

As regards mineral constituents, this is nn extremely good water, 
lUul ~ regards nitl'Ogenous compounds it is satisfactory. It must be 
SllUlDlP<l up as an (l!xcellent water-supply.J! 

The town is situated at 8. point commnnding a splendid and 
uninterruptro view of the Lake 1\:Iouutains, and boasts of a pleasure 
pier and a harbour pier, winter gardens and summer gardens, Midland, 
and London and North-Western rsilwny stations. It is a convenient 
centre for e:s:cursions to 'Vindermere, Blaekpool, Furness Abbey, Barrow 

I p. 18.S5. l;I 
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Grange, Limesdale, and other places of inte~t. The boating and 
fishing are excellent. There are two trn.mway companies i and J.J9we-l'8 
have been obtained for lighting the town by electricity. 

The local board have expended the som oq 14,9001. in building 
Seawalls .md in pro"\iding a promenad~ nearly :two miles in IPDgth, 
Uhe of the finest in· England. 

TOWN OF 

MORECAMBE. 
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o 500 1000 1500 2opo 
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Delegates to the Cong'· .... 
Councillor JOSEPH BAXTER ELLlS (Mayor). 
Councillor STEPHEN QutN (SheriJf). 
Aldennan THOMAS BUBGBSS WINTER. 

Councillor THOMAS BARKAS SA.NDE~ON. 
Councillor HUGH MORTON. 

HILL MOTU" (Town Clerk). 
WIL'LIAM GEORGE LAWS (City Engineer). 
HENRY EDWARD ARMSTRONG, D.Hy. (Medical Officer of 

Health). 

lIS 

The general aspect of the city is toward the south. The altitude 
above Sf>3 level (high-water mark) toward the north-west mnges from 
12 feet at the quay to 355 feet at 8 distance of about Ii miles; the 
rise from the riverside in an easterly direction is 180 feet in about three 
quarters of a mile. The facilities for drainage are therefore good. 

The slope from the quay to the north-west is intersected by th'e 
ancient watercourses along which in former timf",s the domestic refusc 
was discharged~ Four of these are now covered in and converted into 
s(>we"" which consequently are well and continuously flushed. 

Newcastle was originally founded by the Romans for the purpose of 
wart and since then has undergone many changE'S of fortune and of 
structure. 

The area of the, city is now 5,371 acres, or 8l square miles; its 
buildings cover 2,600 ncres, or four square miles; the number of houses 
is 25,700, equal to 10 per acre. There a.re 15 banks, 60 churches. and 
30 chap.1s in the city. 

The population was in 1801, 33,000; in 1821, 42,000; in 1841, 
70,500; in "1861, 109,000; in 1881; 14.5,400; ami in 1891, 186,400, 
or at the rate of 34·7 persons per &ere; the increase in IDst decade­
amounts to 41,000 or 28i per cent. 

There are 159 miles of streets and roads in tbe city, of which 34 
miles are macadamized, 113 paved and 12 unpaved. The total length 
of the sewers is 149 miles, and the sewer l'"entilators are 4,500 in number. 

Since 1860 the following sums have been expended on sanitary 
improvements :- .• 

On sewers, 164,5OOl.; on paving, 320,000/.; on roads and sca­
,·enging, 414,500/.; making 8 total of 899,000/. 

" There are three old established and three modern public haths and 
wash-houses, which cost 50,0001. 

The public library contains over 70,000 yolumes, and cost 23,0001. 
The Literary and Philosophical Society'S library contains 45,000 
\"olumes. 

The town wall, -which iB_;d to have been first built by William Rufus 
and was afterwards extended about the middle of last century, encIosetl 

n 2 
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"an area of 164 acres. This led to the forma.tion of numerous Darrow 
streets and lanes crowded together, and having very little light or venti­
lation. Most of these, known locally as "Chares" or "Entries," have 
disappeared; others remain to this day and interfere with sanitation. 

Of the present area of the city, no less than 1,373 acres consist of 
public parks or recreation grounds in various parts of the city, including 
the Town Moor (1,031 acres); the beautiful amI romantic Jesmond . 
Dene, the gift of Lord Armstrong; the Cn.ddas-Recreation Grouncls, 
the gift of W. D. Cruddas, Esq.; the Leazes, and five other ornamental 
parks in various Ports of the city pronded I)y the Corporation. 

The water of the city is supplied by tbe Newcastle and Gateshea,t 
Water Company, whose collecting grounds lie in the County of N orth­
mnberland, at a distance of about 30 miles to the west of the city. In 
that neighbourhood are. Be,'eral of the reservoirs; others fed by these 
and otherwise, are situated about 12 miles from N ewcnstle j and still 
nearer the city are the filter beds, semce reservoirs, &c. The water is., 
good in qnality and is supplied under constant pressure. The reservoirs 
have a tota.! capacity of 3,040 million gallons. The popUlation supplied 
in and round Newcastle nwilbers 370,000, and the daily consumption 1:;1 
40 gnllons per head, or 14f million gnllons per day. . 

In 1865 the Corporation obtained extensive powers under a local Act,. 
for improving the sanitary condition of the city. Soon after t1.is a large. 
number of streets, previously defective, were put into good -order j the 
sanitary staff was increased; a. house-to-house inspection was carried 
out; upwards of 500 unhealthy dwellings were closed in 'Iess than two 
years, and of these a large number were pulled down. R~oms for many 
of the displaced persons were temporarily provided elsewhere; and' 
active steps were at the same time ·taken to abate the overcrowding, 
which was great. Many other sanitary improvements were also effected. 
Under the Artizans and Labourers Dwellings Act, 1875, the old dilapi­
dated property known .. the New Pandon group, consisting of the 
dwellings of 958 persons was acquired by the Corporation and demolished 
in 1878. The hollow.in which these houses stood was filled up and i. 
now crossed by two large thoroughfares. Adjoining this area was. 
another, the Old Pandon group, consisting of similar dwellings occupied 
in 1875 by 943 persons. Most of these houses were pulled down. The 
tota.! expenditure out of the Corporate funds on these areas was 63,800/. 
In 1883-84 a house-to-house inspection of the city was carried out by 
the Heslth Department, the staff-of which was strengthened for the pur_ 
pose by the addition of a dozen inspectors. This inquiry led to the 
disclosure, and subsequently to the remedy, of a very large number of 
defects, as also to the formation. of a useful asnitary register of the 
dwellings in the city. At the present time action is being taken under 
the Housing of the Working Classes Act, 1890, for the closure of many 
of the old and dilapi<lated dwellings still remaining. The Corporation 
have resolved to erect 0. common lodging-house for males and another . 
for females, capable of BCMmmodating 400 persons, and also a block of 
50 single-room tenement dwellings to be let at low renta.!s. ' 
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In 1882 the Corporation erected on tbP Town Moor a new ho.pital 
of 24 beds for the treatment of smWl-pox, in place of the then existing 
smWl-pox wards in the ground of the old fever hospital at Bath Lane. 
In 1888 they also opened a new ho.pital for infectiotL, di....,... other 
than smWl-pox. This is huilt on part of their estate at Walkor, ahout 
3 miles from the centre of the city. This ho.pital consi-ts of fh..,ward 
pavilions (105 bed.), administrative block, laundries, disinfecting station, 
Iod"ae, stabling, &c., &c~ according to the most modern and improved 
principles. The area of the site is upwards of 11 acres, thus allowing 
space for future extension. Admission to the general wards is free_ 
The cost of the building was 23,4761_, and that of furniture and fittings, 
3,1861. The notification of infections diseases has hfopn in operation 
under a local Act since 1882. On the receipt of every III>tification of & 

case of infectious disease, the action 18k ... by the Health Dt-partment is 
as follows:-1. A special inspector attends at the infected house, without 
delay, and makes a careful and exhanstiw inquiry into the cireulllSlauces, 
filling up on a printed form details relating to all the probable channels 
by which infection may haTe been' received or is likely to he propa"oated, 
the sanitary condition of the premises, water and milk supplies, &c.: all 
defecls noted receive attention as soon as praetieable_ 2. The removal 
to hospital of all suitable cases is recommended, and, where\.... possible. 
effected. 3. Printed advice and instrnctions as to the best means of 
Jlft't'enting the spread of infection are left at the house in et'l'ry instance, 

. .and, where requisite, disinfectants are supplied gratis_ 4. The attend­
o.ance at school of children from infected houses is prohibited. The 
o prinCipals of. schools attended by children in whose bouses there i, 
infectious di. ...... are informed by cireuIar, and cautioned not to allow 
.any snch child to attend school until ti!ey have received a certificate 
lrom the Medieal Officer of Health as to the final disinfection of the 
house_ 5. A printed form of certificate stating that the infected pre 
mises and articles are ready for final disinfection is also left with the 
householder for the signature of the medical attendsnt on the termination 
of the case. This certificate when duly signed is forwarded to the' 
medical officer of heslth, after which the special inspector see; to the 
jipal disinfection. 6. The bedding, &c~ are removed to the sf...,.. 

disinfection station, where it is fumigated and returned without charge 
to the owner. The inrected premises are also fumigated by the 
~spector. 

The Health Department of the Corporation is placed by the city 
council under the entire control of the medical officer nf health. It 
comprises the following dinsions-(a) The department pJ:Opor of the 
m .. lical officer of health with the special inspectors for infectious 
dises ... , clerks, &C. (6) The hospitals. for infectiolL' dise&.""" and the 
requisite stalk «) The work of the inspector of nuisances, and th~ 
inspectors of dsiries, slaughter-holL ..... food or all kinds, and adultera­
tions, with the requisite staffs. The inspectorial staff includes an 
inspector of nuisances and eight a...~t inspN'tors, tWlJ special in­
spectors for infeetioos disees"'S, an inspector of prorisions, slaughter­
houses, dsiries, &c~ and his assistant; and two subordinate officel"S-
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The general death-rate of the City, which for the 10 years 1871-80 
was 25' 8 per 1,000 populntion, fell during the succeeding decru\e to 
23' 8, as cBJ.clllated on a population which last Census has pro,ed to 
ha¥e been greatly under-estimated. The death-rate from the "Chief 
Zymotic Diseases,". which ...for the former of these de(:ndes was 4' 6, 
fell during the latter to 3'0 per 1,000, having been 3'H for the quin­
qnennial 1881-'-85, and 2' 5 for that of 1886-90. The rate for the year 
1890, if calcnlated on the population .numerated in April, 1891, is l' 8 
per 1,000. 

Among the older charitable medical institutions of Newcastle may 
be me.ntioned, the Royal Infirmary (270 beds), and the Newcastle 
Dispensary. Among those more recently erected may be named (1) the 
Fleming Memorial Hospital for Sick Children, erected by the late John 
Fleming, Esq., ond opened in 1888; (2) the Home for Incurables, pro­
vided by the Corporation out of the funds of the Mary Magclnlene 
Hospital, (No. of beds, 30; cost of bnildings, 5,8861. ; and thot of 
furnishings, 1,1651.). 

Two new College Buildings have lately been added to the city, viz., 
those of .the College of Medicine and the College of Science of the 
U ui¥ersity of Durham. These have each taken the plnce of less com­
modious structures, prenously occupied by the respective colleges in 
a more central situation. The cost of the new premises of the College 
of Medicine up to dote is 30,0001., and that of the College of Science 
25,0001. Large extensions are contemplated for each of these colleges. 

The Tyne has during late years been immensely improved as a 
port by the Ri¥er Commissioners. Since the formation of that body in 
1850 about 100 millions of tons of material have been removed by dredg­
iog from the river sod docks; 5,000,OOOl. have been spent in widening 
and deE'pening the ri,"~er, and in other improvements, including the 
removal of shoals and dangerous projections of land, the making of piers, 
embankments, docks, quays, warehouses, a swing.bridge 559, feet in 
length, including two opening spans of 104 feet each. The piers at the 
mouth of the Tyne were begun in 1856, and are still in progress. When 
completed the North Pier will be 2,472 feet, and the South Pier 4,670 
feet in length. The amount of sea water now coming up the Tyne to 
N eweastle and above it has been much increased by the deepening of the 
river, to the sanitary 8mI general benefit of the inhabitants and the great 
devplopment of commerce. Upwards of 14,000 ships now annually 
arrive in the Tyne. Shipbuilding is one of the principal works of the 
port. The Tyne is the principal coal p~rt in the kingdom. 

The sanitary administration of the port is in the honds of the River 
Tyne Port Sanitary Authority, a body formed of representatives from 
the councils of Newcastle, Gateshead, Tynemouth, South Shields, and 
Jarrow, and the Local Boards of Walker, Wallsenel, Willington Quay, 
Felling, and Hebburn. The staff of the Health Department of the 
authority comprises a medical officer of health, assistant medical officer 
of health, inspector of nuisances, two assistant inspectors, &c. The 

• Small·pox, scarlet fever, typhus, enteric aud continued fevers, measles, 
diphtheria. 'Whooping cough, aud diatthma. 
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authority has a 1I0ating hospital of 30 beds, in three blocks, erected 011 

R deck 140 feet in length by 80 reet in width. This deck r"ts OIl 

. 10 pontoons. The cost of this hospital, which was launched in 1~86, 
was 5,(H)()1. Adjoining the hospitnl, to which it is moorNi, is the Dutch 
Galleot "Alliance," on the deck of which is t>recte<1 a hOllse for the 
resident staff and administrative- departmerit gE'oerally. The Hpnlth 
Department is pronded with D steam lauDch, the foreca:bin of which i~ 
fitted up for the remoml of patients. The offices of the anthority are 
in the Town Hall, Newcastle. The inspector's station, when:- the 
inspector of nuisances resides, is at South Shields, ol"E'rlooking the> 
Port. The number of ves..~1s annually in~(lCf.ed is over 12,000. 
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Paignton • 
• • • 

Th'-town of Paigllton is pleasantly situated on the western shore of 
Torhav. Its extensive frontage to this ma"anificient bay is protected by 
a sea-~all, and provided with aD. excellent marine drive. The houses.on 
the Esplanade, which face the sea, are set bBck from the shore a 
considerable distance, and in the intervening space are many acres of 
green sward secured for ever as a public recreation ground. The beach 
is nearly a mile in length; and, consisting almost entirely of sand 
sloping very gradually sonwards, affords ample facilities for hathing with 
perfect safety at all periods of the tide. 

During the past 10 years Paignton bas rapidly become popular, not 
only as a place of health and summer resort, but also as " place for 
permanent resideoct'., the population having inc~ from 4,610 in 
1881 to 6,785 i~ 1891, " gain of over 47 per cent.' The rateable value 
of the property included within its area bas risen from 11,0001. in 1863 
to 36,8901. 10.. in 1890. The town, with its surrounding district, 
comprising altogether an area of 5,092 acres, forms the Urban Sanitary 
District of Paignton, with the Local Board of Health as the Urban 
Sanitary Authority. 

Drainage.-In 1867 a thorough system of drainage was undertaken 
and carried out under the direction of R. P. Brereton, Esquire, of. 
Westminster. By this means the whole of the sewage is discharged into 
the sea, at a point sufficiently remot.. to prevent its being washed back 
on to the shore. The work was completed in 1887 at a cost of about 
12,0001. 

Water Rupply.-The reservoir situated at BIagdon, about three milea 
from the town of Paignton, and the rest of the waterworks, originally 
the property of a company was purchased by the local board on behalf of 
the public in the year 1888, at a cost of 10,500/.; and a large additional 
sum h88 since been expended in extensions and improvements, so as to 
secure a. continuous supply of pure water. 

Infectiouo Disease. Notifiootion.-The Infectious Diseasea 
Notification Act was adopted and came into force throughout the 
town and di8trlct on January lst, 1890. It has been found a useful 
measure, though the amount of such disease is usually very slight in the 
locality, only one case having been notified during the first half of 1891. 

Sanitation of New Buildings.-Great care is taken to ensure the 
perfection of the sanitary &rraDgements in all new buildings, each drain 
being submitted to the" smoke test." 

Its natural advantages, good draina"ae, and water supply, together 
with the constant care shown ~y the local aanitary authoritiea in all 
watters pertaining to sanitation, combine to render Paignton a very 
healthy town. The annual amount of sickness ia slight, and the yearly 
death·rate a very low one. During the years 1885 to 1890 inclusive, 
the a\""erage annual rat.. of mortality from all canses was 12 . 6 per 1,000, 
and in 1890 it was only 11 . 2 per 1,000. 

------~)-~cc~!------
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'!'he County Borough of Preston, 
••• 

Delegate. to the C01lgre ... 
Councillor HOLDEN, J.P. 
Councillor J .. E. DUNN. 
H. O. PILKINGTON, M.R.C.S., Medical Officer of Healtll. 

Preston is one of the oldest and most important of the manufacturing 
towns of Lancashire. It is picturesquely situated on the northern bank 
of the ,oalley ·of the Ribb1p, the centre of the town rising to an elevation 
of 150 feet above sea. le\"'el; and it is distant some 15 miles from the 
Irish Sea. It has aD area of 3,721 acres, and, according to the recent 
censUl!, a populntion of 107,864. 

Many historical associations are connected with it, dating back to 
the time of the Ro~n occupation, and it was when the neighbouring 
town of Ribchester began to decline in importance as 8 Roman station 
that Preston is first heard of.. In 1648 it formed the battle ground 
between Cromwell Bnd the Royalist forces, and it played an important 
part in the Jacobite risings of 1715 and 1745. The town was 
occupie<l by Prince Charles Edward in the course of his march to, and 
retreat from, Derby; while Hoghton Tower in the immediate neigh· 
bourhood is celebrated ,in connexion with the memorable visit of King 
James I., and the elevation of the loin of beef to the honours of 
knighthood. 

By Royal Charter the town enjoys the right to hold " Guild 
Merchant, a period of public celebmtion and rt'joicing, first commenced 
about the 12th century, and reguinlly held every 20 years siuce 1542. 
The Inst guild was held in 1882, when Mr. AMerman Edmund Birl.y 
fiUed the honoured rble of Guild Mayor. 

The .town possesses many fine buildings, and is especiaUy remarkable 
for its handsome churches; chief amongst these is the Roman Catholic 
Church of St. Walburgh's, the graceful spire of which, with its .u .... 
mounting Yuoe, rises to 1\ height of 333 feet, the highest erected since 
tlie period of the Reformation. 

The town hall is a handsome Gothic structure built ill 1862-67 by 
Sir G. G. Scott, the clock tower and spire being 197 feet in height. 
Adjoining it, and now rapidly approaching completion, is the Free 
Public Library and Museum, taking its name from the late E. R. 
Harris, Esq., the munificent donor of this and other gifts to his Dath'e 
town. To this building will shortly be transferred a very choice coUec­
tion of pictures valued at 60,0001., left to the town by the lat. Richard 
Newsham, Esq., and at present occupying a portion of the Guild Hal\. 
The reference library, bequeathed and endowed by Dr. Shepherd in 
1759, and the coUection of valuable and interesting objects forming tho 
museum, at present temporarily located in Cross Street, will also find n 
suitable location in this in.gnificOht building. 

Preston is sn important centre of railway traffic, and possesses a 
handsome station, one of the finest to be found in provincial towns, 
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t'l'ected lit a cost of 250,000/., and opened in 1880. It is alro a large 
and increasing centre of postal communication, occupying, as it clops, 
a. position on t.he main artery hetween the north ami the south, and 
being in direct communication with the whole of East Lancashire, and 
the important district known as the Fylde on the West. It has an 
oE'fficient system of tramways, .leading to the suburbs of Ashton and 
RibblE-ton, 8mI to the adjoining township of Fulwood. These were 
-commenced in 1879, and enlarged in 1882. 

The Ribble N B,,"igation scheme, commenced by the Corporation in 
1883, is now rapidly approaching completion. 

For recreation purposes the people of Preston h.8Ye the advantage 
of sel"eral handsome parks. Of these, two-the Avenham and Miller 
Pub-atend along the banks of the River Ribble; the third, named 
the Moor Park, is of considerable extent, and is situated towards th~ 
northern side of the town. 

The Miller Park is about 11 acres in extent, and the land was B 

gift to the town by the late Alderman T. Mille,', "subject to thepaym.nt 
" by the Corporation of the sum of 401. a year, to be applied for " 
" University Exhibition in connexion with Preston Grammar School." 
It contains" handsome statue to the late Lor" Derby, erected by public 
SUbscription at a cost of 2,5001. 

The water supply is abundant and of good quality, and is derived 
from moorland gathering grounrls; distant about 20 miles from the town. 
The woter"'orks were first established in 1832, and came into the hands 
of the Corporation about the year 1853. Since then extensions and 
improvements ha,"e been carried out, both as regards the area of collec­
tion and the facilities for storage, and still further ones are contemplated. 

Following upon the formation of a sanitary committee and the 
.nppointment of a medico.l officer of health in 1874, much has been done 
to improve the public health and the sanitary condition of the town. 
In the first place steps were directecl towards the closing of a number of 
unhealthy houses and cellar dwellings, and to the opening out of others 
built on 'the hack-to-back system. Latterly the attention of the authority 
hos been mainly directed towards improving the closet accommodation, 
and in a large number of cases the watercloSElt and movable ashpail has 
beE'n substituted for the previously existing privy and large offensive 
ashpit. Additional powers in this direction were obtained hy the 
Improvement Act of 1880, in which also was inserted a clause requiring 
the compulsory notification of infections disease. At the present time 
large works are in progress by which the sewage of the town, instead of 
being discharged, os now, into the river; will be conveyed in iron pipes 
110 Freckleton, distant about six miles in the seaward direction, where a 
form of SODle 600 acrE'S, recently purchased by the Corporation, will be 
available for dealing with it. Another destructor, for treating the dry 
11ShE's and other refuse, is also being erected at the pumping station to 
1mpplt'Dlt'ot that which has bet'n for many years in use at the other end 
.of the tOWD. 

---+ ..... <.-+--._-
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'!'he Borough of Richmond • 

• • • 
BY 

Councillor T. F. WAKEFIELD. 

Delegates to the Cong1·ess. 
JNO. T. ROWLAND, M.D., &c., Medical Officer of Health of 

the Richmond Urban Sanitary Authority. 
Councillor T. F. WAKEFIELD, Chairman of Health Committee. 

Richmond is beautifully situated on the banks of the Thames, and 
is surrounded by parks and open spaces. On the high ground 00 the 
south side of the town is Richmond Park, eight miles in circumference, 
and comprising 2,253 acres; whilst on the slope of the hill is Petersham 
Park; and in the vale below.Sudbrook Park. Towards the north are 
the Old Deer Park, and the Royal Gardens at Kew. On the South·west 
is the famous view from the terrace on Richmond Hill unsurpassed in 
the world for its sylvan beauty. The view, with the river in the 
immediate foreground, extends to Windsor Castle which can be plainly 
seen in the distance on the one side, and to Hind Head near the village 
of Hnslemere, Surtey, 35 miles distant, on the other. 

The attractiveness of the Terrace has been greatly enhanced by the 
purchase of the gardens on the slope of the hill (formerly belonging to 
the Duke of Buccleuch) at a cost to the town of 15,000/. The cost of 
maintenance is about 7001. a year. ~ 

Richmond was governed by a vestry under a special Act of Parlia­
ment passed in the year 1785 until the town was incorporated by Royal 
Charter in 1890: Sir J. Whittaker Ellis, Bart., M.P., a former Lor,l 
Ma.yor of London, and a na.tive of the town, was the first Mayor. 

The area of the borough is 1,256 acres, of which 557 is Crown 
land, viz., part of Richmond Park, 67 acres, the Old Deer Park, 353 
acres, and part of Kew Gardens, 137 acres. Application hRS been made 
for an extension of the boundaries, which will double the area of the 
Borough. 

The population according to the last census in ~891 was 22,684 
as compared with 19,066 in 1881. In 1801 when the first eensus was 
taken the numbers were 4,628. The increase at the close of each 
decennium has been as follows: 1811-591; 1821-775; 1831-1,249; 
1841-509; 1851-1,503; 1861-1,666; 1871-4,187; 1881-3,956; 
1891-3,618. 

The rateable value of the borough is now (1891) 180,0001., and 
the number of inhabited houses 4,300. The number of burgesses on the 
roll is 3,397. 

The total income of the borough in 1890 was 57,400/., and t\le loan 
indebtedness 136,386/. 
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The wRter supply, at one time taken from the river Thames, after­
wards from the Sontbwark ond Vauxhall Water Company, whose mains 
run through Richmond, is DOW derh-ed from: 1. An artesian well, Deaf 

the ri,.~r, 1,146 feet deep. 2. A well in the Terroce Gardens down to the 
chalk, 470 feet deep. 3. A well in the Petersham Meadows, supplied 
by springs. The supply from the wells is 8S yet insufficient, and is 
supplemented by wntf'r drnwn from the mains of the Southwark and 
Vauxhall Company. 

" 

The supply is about 477,700 gallons per diem, which, for a popula­
tion of 23,000, gives less than 21 gallons per head for all purposes. . The 
uvel'llge supply hy the Metropolitan Water Companies for 1889 was £01' 

domestic purposes 23'93 gullons per heau per day, and £01' all purposes 
29'91 gallons. 

An udit is now being chiyen through the water-bearing chalk from 
wdl No.2 to join wpH No.1, nod it is hoped that eyentuallyon adequ.ate 
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supply will tbus be obtained. Tbe cost of the plant, &e., has been 
77,OOOl. The annual income is 10,0001., of whicb 5,0001. goes to pay 
oft tbe loan (originally) of 75,0001. and 5,000/. to pay annual .xpen .... 
Tbe water rate is lB. 4d. in the £. 

Ricbmond has bitherto been drained into the Thames, but a system 
of drainage works for the town and adjoining districts hus just been 
completed at a cost of l00,OOOl., by wbicb the .. wage is con <eyed to 
filtering tanks located by the hanks of tbe Thames below Kew Bridge. 
about two miles distant from tbe town. The effluent pa .. ..,s into tbe 
river. The sewers are well ventilated, and the Holmon-Keeling Sewer 
Gas Destructors are used. It is expeeted that Ricbmond will shortly 
become one of the best drained towns in the kingdom. Typhoid fever 
and diphtberia are practically extinct in tbe district. 

The Ri\"'er Thames is . at once a source of recreation and of heo.lth 
to the inhabitants and yisitors to Richmond; but since the embankment 
of the Thames, the rebuilding of the bridges below with greater water­
way, and the dredging away of shoals, combined with the increased 
intake 0: tbe water companies above Teddington Lock for tbe supply of 
London, the level of low water in the Thames at Richmond has been 
gradually falling; tbe low-water level at Ricbmond Bridge has fallen 
4 feet since tbe bridge was built in 1774. 

In accordance witb an Act of Parliament obtained in 1890, a foot­
bridge, lock, and weir are now beingconstructeti below Richmond, which 
will hold up the water at ebb tide and thus ensure aboT'e this point a 
reasonable deptb of Water. The shallows will tbus be coyered, and 
DOBting will be possible at all times of tbe tide. Tbe cost is estimated 
at 45,000(. or more, of wbicb Ricbmond is to pay 25,0001. 

The Thames Conservators have contributed to the cost, ami are 
now building tbe lock and bridge which will be of peculiar construction 
with sluices (Stoney's) worked on steel rollers, placed in recesses in 
the piers of the bridge; these, although of enormous weight, can be 
lifted and lowered witb tbe greatest facility, and wben raised can even 
be canted up under tbe footway of the bridge so as to be out of sight. 

Public batha were ereeted in 1882 at a cost of 10,0001.; and an· ... 
public library, partly supported by a yoluntary rate. Mucb attention i~ 
paid to sanitation, and the death-rate in 1889 was 8S low 8S 13·0 per 
1,000 against 17·5 for London. In 1890 (an exceptional year) it wus 
14·6 aguinst 20·3 for London. 

Richmond is practically a suburb of London j the rate8ble l-alue is 
bigb in proportion to the population, and the inhabitants are of a class 
who interest themselves in sanitary matters. 

As an urhan aanitary authority Richmond b.. a m .. lieal officer of 
health, and an inspector of nuisances with an assistant inspector. There 
is also a sanitary association composed of medical men and others who 
make it tbeir business to see that the Public Health Act and Sanitary 
Acta are enforced. Ricbmond bas a hospital, but no separa&e bospital 
as yet for the isolation of infectious diseasos. The Surrey County 
Council propose to deal witb tbe county •• a whole in this matter. 
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The Terrace Garc.lens, the Grove Road PJessUl'e Ground, the Lower 
Mortlake Rond Recreation Ground, and the' Green, a large space of 
ground .on which cricket is played, furnish to the inhabitants el..'1ensi,e 
areas for recreation; and the riye.rside £oot1>8tIl5 prmide delightful 
walks. 

Ri('hmond Green belongs te the Crown and wa.~ formerly the Tilt-· 
ing Ynrtl of the Old Palace, portions of which are still remaining. There 
still exis~s 8-Q old Tudor gateway with a room above in which Queen 
Elizabeth is said to haye died. 

Cholmondeley Walk hy the riverside is under the control of the 
Corporation and is a favourite resort of the inhabitants. 

Richmond is distant from London Bridge, by the river, 26 miles; 
from Lincoln's Inn HaU, by road, 11 miles; und hy rail from Waterloo 
Statiou, 9£ miles. 
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'!'he Borough of Eyde. 
• • • 

Delegate to the Congress. 
FRANCIS NEWlUN, Borough Engineer and Sur,eyor. 

Th(' borough of Ryde is situate on the south shore of "the Soh'ut 
S • .., and on tbe nortb side of tbe Isle of Wight. Tbe Isle of Wight, 
although an administrative county uuder the Local Government Act of 
IHHH, is part of the connty commonly known as U Hampshire," but 
in legal la.ngu8g~ as the" County of Southampton." 

. The pier bead at Ryde i. five mile.. from the Portsmouth Harbour 
Pier of· the London and South· Western and London Brighton and 
South Coast Rail.way Companies; and 2'l miles from the Stokes Bay 
Pier of the London and South-Western Railway Company. The area 
comprised within the boundaries of the borough, exclusive of foreshore 
covered at high water, is 801 acres. 

The geological character of the Isle. of \Wight is very varied j n. 
ridge of chalk extends from east to west through the centre of the 
Island, with its dip~slope to the northward; north of this the soil 
consist-q of the clays and other beds of the tertiary system, and south· 
ward of chalk and greensand. Ryde is, thf>refore, situate on the tertiary 
beds, but being on " hill with bolel slopes to the north and ellSt, water 
is not retained on its surface. 

At the commencement of the present century Ryde consisted of 
two villages called Upper and Lower Ryde; very early in the century 
they were united by the formation of the present principal business 
:-;tr&>t, caned Union Street. The fore!'lhore at R pIe, uncovered at low 
water, is about three-eighths of a mile in breadth, and consists of clay 
now wholly covered by a deposit of sand; formerly it was covered f~r 
only about 100 yards from high-water mark outwards with sand anti 
gravel. It thus formed nn obstacle to communication by 800, eXCE"ptillg 
at high water, and to remedy this a company was formecI whk·h obtainE'tI 
pnrliamentary powers in 1813 for the construction amI maintenance of n 
pier, and for supplying water for shipping. The constru(>tion of the 
pier was at once proceeded with; it has been subsequently widened and 
p.xtended to about half 8 mile in length, and the head increased in size. 

From this period the population rapidly incrasec1, and towards the 
close of the third decade of tbe century bael so grown as to induce the 
inhabitants to seek the powers of local government then only granted to 
towns by special Acts of Parliament, but now happily more perfectly 
8uel inexpensively obtained, hy tbe adoption of the Public Health Act. 
Accordingly, in 1829 was passed " An Act for paving, watching, lighting, 
" cleansing, and otherwise improving the Town of Ryue, in the Isle of 
" Wight, in the County of Sonthampton, and for esta.blishing a inark£>t 
" within the said town.u \ This Act gnve power for paving footways in 
the strcets, for waterin~ the carriageways, ond for scavenging the 

\ 
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streets; but left the repair of highways, that is the carriageways of 
the streets, in the hands of the Commissioners of Highways for the Isle 
of Wight. In 1847 an Act was obtained vesting the repair of the 
higbways in the town in the Ryde Commissioners. By the Act of 1829 
the Commissioners appointed were the Governor and Cnptain-Genernl 
of the Isle of Wight, and e\"ery person who should be possessed in his 
own right, or in the right of his wife, of real or personal estate in 8 

messuage or tenement, messnages or tenements, land, tithes, or here. 
ditaments in the town, which should be of the ,'lllue, above all charges, 
of 1,()(K)1. and who should make an oath or affirmation to that effect. 
The Commissioners erected a town ball and market house, and caused 
the footways to be paved, and other improvements to be made; they 
also caused the footway. and streets to be properly cleansed and watered. 
But until 1847 no sewerage work of a systematic character were 
executed. At that time, although Byde was to some extent a water­
closeted town, the waterclosets all drained into cesspools, the overflow 
drains from which passed into drains curried under the streets by dif­
ferent owners. The owners abutting ou the shore, or on the watercourse 
in the valley, on the eastern side of the town, having taken their drains 
to the shore, or to the watercourse, the ownen; immediately a.bove them 
drained into the upper ends of these drdins; and the next owners 
joined the upper ends of the last; while in psrts of the town situated 
on beds of sand or gravel, vcry little drsinage had been attempted; but 
about IH47, some brick sewen! were put into the streets by the 
Commissioners. 

In 1849, during the visitation of cholera, Ryde suffered severely. 
Between 1849 and 1852 other sewers were laid down in a fra,,"IIlentary 
way; and an important intercepting sewer was laid to take the drainage 
discharging on the shore and cOD\"ey it by means of an elm trunk 
across the foreshore, to a distance of 700 feet below high-water mark. 

Still no systematic scheme of sewerage had been attempted, and 
the sewage, discharging on the foreshore, was pnrtly returned at :O.ood 
tide. At that time the public supply of water was limited to three . 
or four public wells and the waterworks constructed by the Pier 
Company for the supply of shipping. These had been leased to a private 
individual, and were used by him to supply houses, for which purpose 
mains had been laid in many of the streets, but the supply available for 
this purpose was very insufficient. 

To meet these defects, in the year 1852 a movement was made for 
the adoption of the" Public Heslth Act, 1848," the promoters seeking 
amongst other improvements, u. complete system of sewerage; an iw­
proVe9. water supply; an extended boundary j the construction of an 
esplanade next the sea; and an elected board. 

The opposition to the adoption of the Acl was, however, 50 strenu­
ous th.t the General Board of Heulth did not proceed with the Order. 
In 1853, the promotel'S of the adoption of the Public Health Act; nod 
mnny of the leading opponents of that step, came to an understanding to 
promote u. local Act hUYing the above-numed object~ in view; which 
Act, uftt'r &)mt'r sotne opposition, and some c('Dt-ession to those outside 

I p. 1855. 1 
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the former boundary but included in the proposetl boundary, was passel1 
in 1854. The Act vested the gO\"ernment of the town in 27 commis­
sioners, one-third of which were to be electro annually. 

In 1868 0. Charter of Im>orporation was obtained, the Dumber of 
aldermen being fixed at six, and that of the councillors at 18; and 
shortly afterwards the commissioners transferred their powers .and 
liabilities to the town council. A separate commission of the peace was 
shortly after granted, and at the same time 8 sepumLe police force was 
established for the borough. 

The Local Government amI Public Hp-ulth Acts baring been 
adopted, the administration of the Borough is now in harmony with thE'! 
great majority of the urban districts of England. 

Since 1854 the sewerage of the town has bE"en rendE'red complete, 
the sewers generally being of stoneware pipes, the main. trunk sewers of 
brick; two iron outiali sewers hale been carried ocross the foreshore, 
discharging ot points where there is a depth of six feet of water at low 
spring tides. The sewers are efficiently Yl'ntilatro, and provided with 
inspection chambE"rs. All cesspools have bpen abolishffi, the llOUse 
drains have been connected with the seWE"rs, and in Dt>nrly the wholt- of 
the town defective or obsolpte pril"ate sanitary arrnngE"ments have giVE·n 
plnce to tbe most modern appliluu.'€'s. 
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The old waterworks were ucqllired by the commissioners; u. pUlllp­
ing station nnd N'ser,'oir erected on the north ~ope of Ashey Down, three 
miles to the southward of the towu; with the view of supplying water 
from the chalk; 8mI a eomplE"te system of mains laid down. The supply 
at Ashey not being sufficient, unother pumping station was erected at 
Knighton to the southwnrd of..Ashey Down, from which water is now 
obtained from the chalk and upper and lower greensands, of the greatest 
purity and in ample qunntity, an(1 a constant supply is given to all 
consumers. 

An esplanade has been form~d along the whole of the front of the 
town eastward of the pier, with gardens 15 acres in extent abutting on 
the sea, including a lake, three acres in extent, for canoes, small pleasure 
boats for children and model yacht races. 

Large additions hs¥e been made to the town hall, which now 
contains a room seating 800 persons, a second room communicating 
therewith which will seat nearly half that number, a justjce room, 
council chamber, committee rooms, public offices, and several smaller 
rooms with good approaches and other conveniences. 

In 1872 a wooden Isolation Hospital for infectious diseases was 
built j this has since been removed to a more eligible site and improved. 
The accommodation -provided in this building has been fo,md greatly 
in excess of the requirements on each of the few occasions on which 
this hospital has been needed, during the 19 years of its existence. 

The Burial Acts were adopted by the Commissioners in 1861, and 
a cemetery constructed; this has since been extended and DOW contains 
an Ure& of 9 acres. 

The population of the old town in 1831, two years after the passing 
of the first Impro,-ement Act, was 3,396, and in 188J, 50 years later, 
11,461. 

The length of streets and rowls being carringeways in the borough 
is 16~ miles; the length of flagged footways at the sides of such streetS 
is 17l wile. .. , and the length of curbed, channelled, and gravelled foot­
ways is 51 miles. The length of sewers is lSi miles. 

Excepting in the business -streets there are ,'ery few houses in the 
borough built in rows j they are for the most part detached or semi­
tletnched with gardens. E,'en the great mu.jority of the houses of the 
working clusses built during the last 40 years 6re in pairs, with side 
entmoee5 and small gardens back and front. 

The borough supplies wutel' and provides outfall drainage for the 
suburbs of St. J oho's and Haylands, situate oubdde the bouorlnry nnd 
containing R popUlation of upwards of 3,000. 

The aIllount of outstanding debts of the Corporation secured by 
mortgages on the rotes is 96,000/., of which 42,5OOl. is in respect of the 
waterworks. 

The rute of mortality in the borough for the year IN90, whi('h was 
iri ex('ess of some r{':{'ent years, wns 15'27 per thousand. 

In the preceding pamgl'uphs tIle lroding improvements effected .by 
the gon'>rning body of the town are enumt>mted; but public nnd prh'nte 

I 2 



132 Municipal Hygiene alld Demogl'ul"'!/. 

enterprise in other directions, have contributed to make the town n. 
pleasant health resort and a desirable residential locality. 

The RoyaJ Isle of Wight Infirmary and County Hospital, which is 
available as a medical and surgical hospital for the whole of the inhabi· 
tants of the island, was erected in 1849, nnd has since been considerably 
enlarged. 

Handsome churcheS and chapels have been built as well as good 
elementary schools, voluntary or controlled by the school board. There 
are also good private schools for the children of those of larger means, 
which with the Isle of Wight College, founded in the immediate neigh­
bourhood in 1880, the Ryde Young Men's Christian Association, and 
the Literary and Scientific Institute, and the Ryde School of Science 
and Art give to the town exceptional educational ad,·antages. 

Gasworks were established by a company in 1839. Railway com­
m unieatioD has been made with other parts of the island, and connected 
with the sea by a railway pier, adjacent to the old Ryde Pier, at the side 
of which an electric railway runs for local traffic. 

Excellent sea bathing is provided at the Victoria Pier, with medi­
cated and other sea baths. There is aJso a public hathing stage available 
for men and boys at a charge of a halfpenny each, which is extensively 
used. . 

The exceptionaJ advantages of the Solent for yachting, which have 
always been recognised, led to the formation at Ryde in 1845 of the 
RoyaJ Victoria Yacht Club, and in 1846 11 large and well appointed 
club house was built, and for many years Ryde has bp.en one of the 
prh:cipaJ English yachting stations. 

---~+ •• ~E-----
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The Borough of St. Helens, La.ncashire • 

• • • 
The County Borough of St. Helens (Lancashire) is situate 11 miles 

east of Liverpool and 21 west ef Manchester. It is a rapidly increasing 
and important manufacturing town of comparatively recent date, having 
N'cei'\"eu its charter of incorporation in 18G8. Depending as the borough 
does for it. .. importance on it..;; variolls manufactures, it may be said to 
datc from the establishment in 1773 of the Ravenhead Plate Gins .• 
\Vorks, which are historically interesting by reason of their being tho 
first of the kind established in Britain, the manufacture having heen 
introduced by La Bruyere from Picartly. 

The prf'sent area of the borough is 6,558 BCl"f'.!I, and its rateable 
valne is 273,6211. 

The borough comprises the whole of the Townships of Sutton and 
Parr, aud portions of the Townships of Windle and Eccleston; those 
portions of the two townships outside the borough being mainly of n. 
rural character. 

The population of the whole of the fOllr townships was in 1801, 
7,573; in HUl, 9,397; in lR21, 10,003 j in 1831, 14,194; in 1841, 
21,450; in 1851, 28,042; in IR61, 41,345; in 1871, 49,034; in 1881, 
61,472; and in 1891,77,076; while the population of the borough in 
the censusps taken since its incorporation was a.'"~certained to be in 1871, 
45,134; in 1881, 57,403; and in lAOl, 71,288. 

The great factors in the production of its commercial prosperity are 
its geological formation and it.~ railway and canal accommodation. By 
its situntion on the southernmost limit of the Lancashire Coal Measures, 
it.., manufacturers have secured an abundant supply of good coal. Ample 
railway and canal accommodation were provided at an early period, and 
snch accommodation now forms part of the L. & N.W. Railway Com­
pany's system. The Sankf''Y Canal running from St. Helens to the 
Rh'er Mer~u~y,-the oldest canal in the British Isles, (lating from 1755,­
connects St. Helens with the SP'&'. 

St. Helens is the chief SMt of the manufacture of plate and crown 
glass in Great Britain, if not in the world; one :firm alone employing 
over 4,000 men in its manufacture. Along with. the neighbouring town 
of WhInes, it is also the principal seat of the chemical trade in En~land ; 
the combined towns manufacturing three fourths of the ht"Avy chemicals 
made in Great Britain. The more important substances mnde are caustic 
socIa and potash,· carbonate of soda and potash, hydrochloric and sulphuric 
n('ids, sulphate of mngne..,ia soda nnd ammonium, chlorate of potash, and 
sodn. There are se"f>ral "\"'"ery extensh'e copper works and glnss hottlo 
work~, nll!.o potteries, chemical manure works, lead, silve-r, and nickel 
works, besides numf>rous collieries. 

Owing to its rnpidly increasing population, Dud the extensive art'a 
co,eroo by the town, it hos been f~uncl necessary from time to time to 
apply to Po;rliament for powel'S for dealing with sanitar-y and other rc­
~uirement$. TI1(~ first Act) incorporating the St. Hel(>n~ Improvement 
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Commission~rs amI giving t.hem pOWf'1' oyer parts of the Townsbips of 
Windle, Eccleston, anti Parr, was pa..."--md in 1845. By a. subsequent Act 
passed in 1851 the limits uncleI' the jurisdiction of the Commissioners 
were extended, and in 1863 Bod 1865 local government boards were 
established for the'Township of Sutton and for the part of Purr not within 
the Commissioners' limits. In 1868 the whole of these districts with 
some additions were incorporated 88 the Borough of St. Helen's, and 
ample powers for the government of the whole borough were conferred 
by the St. Helen's Improvement Act, 1869. 

Since that time, new streets and passages have been laid out at 811 

expense of 120,()(X}l. All the streets, with the exception of 8 few of 
those made before 1845, are laid out with "back passages" of 4 or 9 
feet wille for the convenience of sanitary measures. 

Extensive sewerage operntions have been undertaken at 1\ cost of 
45,000/. to convey the sewage rapidly from the precincts of the town; 
instead of al10wing it to flow into a small ami sluggish stream which 
meanders through the town, and which sct.."1 ut Pf(>seDt as the main sewer 
and drain from the various works; and large sums of money are now 
being spent on the completion of thpse operations. The remm'at of 
excreta is carried out on the dry system. . Many of the old privy-a."hpits 
still exist, ·but are being com'erted, as they fall into disrepair, into tub and 
pail closets. All the most approved method. of working the tub and 
pail system have been here adopted. 

Two well laid out public park.q , with areas of 36 and 12 acres 
respectively, have been established. Two sets of public baths are main­
ta.i.ned by the Corporation, the more recent of the two having been lately 
erected at a cost of 10,0831., and provided with all the latest improve_ 
ments as to structure, size, and management. This set of baths contains 
a men's swimming bath of 101 feet by 30 feet, a lacli(>l" bath, 40 feet by 
25 feet, two vapour baths, and 39 private baths. 

Two general medicaJ and surgical hospitals, t'1lCh doing good work, 
exist j the one being supportoo. by voluntary subscription and endow .. 
ment, the other mainly supported on the penny-a-week system from the 
employees of works-a system which is found to supply ample means 
for its maintenance. The Corporation have also prOl'ided a frt'-e isolation 
hospital for infectious dispast>6, in which good and useful work is being 
done. 

A small grnvitation waterworks existl.'tl u.t the time of the passing 
of the first St. Helens ImprOVemE"Ilt Act in 1~45; the Comll1issionen; 
arranged for the transfer to them of the powers poss{~ssffi by the 
compHJ1yowning these works, and under Act.'J plk~d in 1~51 ami IH.35 
made large additioll& to the water supply, which was further increa:st.u 
by the Corporation under their Acts oi 1869 and 1882; so tbat there is 
now a supply of 3,000,000 gallons n. day, or abont 40 gallons per hf.>8ti 
of tlm popnlntion snppli{'(l, hnlf of this prohnhl~' Iwing ll~'tl for 1118011-

fnctlll"ing pl1rpoS('~. "flIP total cost of the works bas 1)(,E"1l O\'Pl' 171,000/" 
8-1111 th~ water rate at preSlmt i8 41 P(~l" cent. on the' grol's rpntal of thf' 
house for domestic purposl>!oO, Ilnd or!. PPI" I,O()O ~nJlon~ ppr metf"r for 
lllaDufu.ctUling Pllrl'osPs. 
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The gasworks were purchased by the Corporation in 1879 at a cost 
of 14(),OOOI. At that time 111,800,000 cubic feet of gas were manu­
factured per annum. At the present time the works stand in the books 
at 172,0001., and are sending out annually 203,503,400 cubic feet of 
l8~ cantlIe power gas at the price (subject to discounts for quantities of 
oyer 20,000 cubic feet) of 2sc 9d. within the borough and of 3s. 3d. 
without the borough; the area of supply being considerably larger thaD 
that of the borough itself. Meters are supplied to consumers without 
charge. 

The foundation stone of ycry handsome new municipal buildings 
was laid in 18i3, and the work was completed in 1876. The buildings 
comprise a large and well-decorated assembly rOOID, a fine council 
chamber, -committee rooms, extensive municipal offices, a free public 
library, police station amI offices, and a court-room. 

The free public library, which was established and is maintained 
nudel' the local Act, is not dependent on the penny in the pound rate 
of the Free Libraries Act, although the expense has, as a matter of fact, 
been kept within that limit; it contains 18,000 volumes in its lending 
nnd reference departments. There are we l-appointed St'parnte reading 
rooms for general renders, fol' Indies, and for boys. As compared with 
similar institutions in neighbouring h. .. · .. L~, thf>re is an except.ionally go04 
use mnde of the books in all departments of literature. There are also 
two brunch libmries in the outlying districts of the borough in connexio~ 
with this central one, 

----~)~O~Oc~(~-----
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'!'he County Dorough of Sa.lIord. 
• • • 

BY 

CHARLES E. PAGET, Medical Officer of Health. 

Delegates to tTte Cong,·e ••. 
Alderman B. RoBINSON. Mayor. 
Alderman A. L. DICKINS, J.P. 
C. E. PAGET, M.R.C.S., L.R.C.P., D.P.H. 

The county borough of Salford is a large town lying N.N.W. to, 
in part adjoining, and in part separated by the River Irwell from, the 
city of Manchester. The borough comprises three principal townships, 
viz., Salford, Pendleton, and Broughton. The former of these town­
ships' is the most important commercially, and certainly contains the 
most IUlcient property of the borough; 0. large portion of the Pendleton 
and Broughton townships is residential, though both townships also 

. contain large mills and manufn.ctories. 
The total area of- the borough is 5,170 acres, and is made up in the 

following township proportions: Salford, 1,329 acres; Pendleton, 2,415 
acres; and Broughton, 1,426 acres. 

The borough of Salford recpi~ed its Charter of Incorporation in 
the year 1844, but before that time it was a free borough under a 
Charter of Ranu)ph, Earl of Chester and Lincoln, apparently in or 
about the year 1231. The Council at the present time consists of 64 
members, of whom 16 are aldermen OJld 48 are councillors . 

. The population in the year 1831 was 52,360, and is now estimatE'd 
to be 198,717. The rateable value of the borough is 782,158/. 

An Act passed in 1862 extended the power. of the corporation. 
An Act was obtained in 1857 for burial purposes, and in that year 

the cemetery was opened. In 1888 it wos .xtended to double its 
original size. 

Under the Salford Improvement Act of 1871 the corporation has 
carried out an extensive scheme for the disposal of the sewage and for 
its purification. 

The intercepting .ewer provides for carrying the whole of the 
sewage of the borough to the sewage works. It yaries in size from 
2 feet 6 inches by 2 reet 6 inches at the commencement to 8 feet by 
7 feet at the outfall. It is o~er 8 miles in length, and cost upwards of 
115,000/. The sewage works were opened in 1882. There is a pumping 
plant for raising the sewage to the level of the precipitation tanks, and 
the purified sewage then runs into the Ri,er Irwell. At prf'sent the 
sewage is being treated with limf', but, in view of the approaching 
completion of the Manchester Ship Canal, the corpomtion intend to 
abandon this process, and are e:xperimen~ing to discover some process 
which will fulfil the requirements of the Rivers Pollution Prevention 
Act. The COllt of the sewage works, including land, tank.., and 
machinery, was upwards of 84,000/. 
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The length of main sewers in tho borough is over 160 milE's;, in 
addition to the main intercepting sew~r. 

The streets of the borough are pAl"ed and sewered, and the 
passages drained and ftagged. 

The totall~ngth of streets declared highways is oYer 120 miles. 
The water supply is fcom the reseITOirs of the Manchester 

Corporation. 
The gas works are ..-ested in the Corpo.mtion. In 1890 the Cor­

poration obtained a Provisional Order for supplying the borough with 
the electric light. 

In 1875 the Corporation obtained powers under which they ha..-e 
laid an extensi'\"e system of tramways, and, in 1885, powers to lay 
further new lines, as well as to authorise the use on the lines of steam, 
electric, or other moth"o power. There are 61 miles of double lines, 
and 8t miles of single lines. 

Extensh·e street improl"ements haT'e been carried out from time to 
time. The B\aekfriars Street Improvement, be,,"1lIl in 1871, was the 
means of demolishing a large number of small houses and cellar 
dwellings in the district of Greengate. 

A. large block of property, consisting of ..-ery insanitary dwellings, 
called Birtle's Square, was demolished in 1881, and the site has since 
been sold for warehouses. 

A. Loeal Government Board inquiry was held in March 1891 with 
reference to certain bJocks of property, on which representations had 
been officially mooe by the medical officer of health under the 
Housing of the Working Classes Act, 1890, BDd negotiations for 
dealing with the promisE'S are now in progress. 

The area of these blocks is about 21,447 square yards, and the 
population to be disp\aeed is about 1,450. The' death-rates of these 
areas ,ariM from 40·8 to 78'2 per 1,000 of the persons lhing in 
thE'lm. Tho Corporation is taking steps for the prolision of a model 
common lodging hQuse for the accommodation of 8 portion of the 
population which will be disp\aeed by the demolition of the insanitary 
property. . 

The borough is WAll supplied with pleasure grounds. There are 
four park.. namely Peel Park, Seedley Park, Albert Park, Ordsall 
Park, comprising altogether about 100 acres. There ar~ besidps seven 
recreation grounds containing 8 total area of about 26 acres. 

There are five public Free Libraries in the borough. 
Two public bath. have been established at a cost of 21,5141., and 

two otbers of equuJ size are now in course of erection. 
A hospitnl for infectious diseases was opened in 1876. A n~w 

hospital, to accommodste 184 bed .. with 2,000 cubic feet of spaee per 
bed, is appronching completion. The land for this new hospital cost 
13,1011., and the buildings are estimated to cost 32,1701. 

There is a large geneml hospital and dispensary, called the 
Salford Royal Hospital, in the Salford township, with .. brnnch 
di.ponsary in the Pendleton township. 
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The Notification of infectious disNcses has been ill force in the 
borough since the YPM IH~3, uuuer n. local Act passed ill 18~2, but the 
general Act of IHH9 is now in operation: 

There are several charities in Salford, the principal one being the 
"Booth's Charity" for old people who ha,-e lh-ed in the Salford township. 
Humphrey Booth the elder'9r Cha.rity, "'as founded in 1630, Dud 
Humphl'ey Booth the gmndson's Charity in 1695. 

The income is derived fl'Om cbief rent of louu in :Manchester and 
Salford, a.nd from GO\"erllmellt stock, and exceeds 9,6001. per annum, 
It is disposed of to about 550 recipients in sums vurying from 5s. to lOs, 
weekly. 

During the year ending March 25, 1~91, 906 blankets, l()(l counter~ 
panes, 723 pairs of sheE"ts, 1,322 yards of calico, 20 pieces of flannel, 
365 )·o.rds of Melton cloth, 247 yards of Wincey, 53 shawls, anel 16 
pairs of shoes were distributed amongst the poor. 

The blankets, &c., are stamped fo prevent their being pawned, 
and special notices ore sent to pawnbrokers at the time of each 
distribution. 

In 1845 the Police force numbered 45 men; there is now a force of 
330, including 8. chief constable, a deputy chief constable, one super­
intendent, and ~3 inspectors. 

A separnte court of Quarter Sessions was granted to the borough in 
1889. 
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SALFORD SANATORIU~r. 
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SALFORD SANATORIUM. 

Reference to Plan. 

A.-Lodge and office, and single men-servants' lodgings. 
BB.-16 isolation wards to accommodste 40 patients. 

CCC.-Pavilions. Total accommodation for 144 patients, ,vith 
nurses' day-rooms, and offices. 

D~-Kitchens, stores, and servants' residence. 
E.-Residence of medical superintendent, matron, and nurses 
F.-Discharging rooms, with bath room, and wniting rooms for 

parents or friends. -
G.-Fuel. 
H.--Patients' and staff laundries. 
J.-Y anI, ,'an sheds, hearse, and ambulance. 

K.--Disinfecting station for the borough. 
L.-Yard. 

M.-Stable, carriage-house, and harness-room. 
N.-Lodge offi ... for sanitary station. 
O.-!Iourners' room. 
P.-Boiler-house. 
Q.-Post-mortem room and mortuary. 
R.-N urses' recreation ground. 
S.-Servants' recreation ground. 

) -. - ( 
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The Borough of Wa.llingford, Berks . 
• • • 

Delegates to tI,e Congrt:1I1. 

HENRY HAWKINS, Mayor. 
FRANCIS E. HF.DGES, Town Clerk. 

Wallingford, with a present population of 2,9H9, is an anci(>ont fortified 
town on the banks of the Thames, surrounded by the river and a mont 
and earthworks; t11e greater part of the lu.tter are still in existence. It 
was created a borough in the time of Edward the Confessor, and received 
Charters from Henry I. and Charles II. It formerly returned two 
members to Parliament until the Reform Act, 1832; and afterwards 
one, until its disenfranchisement in 1885. It is now included in the 
parliamentary division of North Berks. 

The Corporation secured in 1884 an unfailing supply of excellent 
water which may be used free of cost for domestic purposes. The wa.ter 
is pumped by Otto gus engines f!'Om a deep tube well to a tower 60 feet 
in height. The water is of great purity, ~lDd remarkably free from 
hardness. 

Drainage works are upon the point of being finished. Wallingford 
being flat and undrninable by gravitation only, the Shone bydro­
pneumatic system bus been nUopted. By this system, ordinary 
gravitation drainage is taken advantage of a.~ far as possible; but where, 
owing to the :flatness of the district to be drained, ordinary gravitation 
cannot be resorted to without laying the sewerR at great depths, recourse 
is . had to mecha.nical power. The Shone system of distributing 
compressed-air power, from one air-compressing station, to as many 
ejector stations (which are the equivalents of so many pumping stations) 
as are required, to secure effective gravitation dndnage to p.ach station, 
meets the case at Wallingford admirably. 

The municipal area of Wallingford is 404 D.CIK'S; but the habitable 
areas are confined to the eastern, or Thames side. These habitable areas, 
for the sake of securing good gradients for the gravitation sewers, have 
been divided into three drainage districts. No.1 contains 43 seres, 
No.2, 30 acres, and No.3, 93 acl'es. In each district there is an 
ejector station furnished with two ejectors of 100 gallons eu.ch. The 
positions of these ejector stations are shown on the aecorupunyillg 
outline plan of 'Vallingford, drawn to a scale of 6 inchps to 8 mile. The 
position of the air.compressing station iq also shown on the plan 
referred to. From the compressing station the compres..wd air is 
delivered to the ejectors in each station, through smnll cast-iron pipes, 
laid under the streets, and as the ejectors are antomati"t', thpy require 
very little attention. The two Atkinson "Cycle JJ gOB engine 8irA 
compressors employed are also automatic, so that this system of rapidly 
collecting and fljecting sew~~ requires the very minimum of nttention. 

There are nine automatic flush tanks at the heads of the main sewers. 
All t.he manholes on the line of the main sewers have hermt:!t.ically closed 
covers. Fre~b air is admitted into the main sewers thr01lgh stand-pipes 
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erect<>d at intef\'als on the lines of the sewers. The n.c.hnis..<;;ion of the 
fre8h air t'\kes place at the tops of the inlet stand-pipes which are 7 feet 
above the le,-el of the streets, and the emux of the air takes place at the 
tops of yent.iluting stand-pipes or shafts 30 feet above the leyel of tho 

. street. These ventilating stand-pipes or shafts are erected in snch 
situations near to the ejector stations as are convenient and suitable for 
the purpose. Fresh air is dtb.wn into the main sewers through the 
several air inlets by a more or less powerful vacuum action, produced by 
pneumatic nozzle ventilators, placed at, or near to, the base of the emux 
f'tand-pipes. The vacuum is created by the action of the exhaust air 
from the ejectors po.ssing through the nozzle .... 

The velocity at which the exhaust air proceeds from the ejectors 
when they are being filled with sewage is sufficiently grf'1Lt, when it is 
escaping to the efflux ventilating pipe through the nozzle, to induce an 
extraneous current to follow i4 and this latter proceeds from the 
!'ewers, having been drawn therein from the atmos.phere through the 
various inlet ventilating pipes. 

The imlucetl current of nil' from the sewers is gre~test when t.he 
charge of compressed air-after it has done it., work in eXpP.lling t.he 
sewage-is E'scaping from the ejectors. The action of the indu(."oo 
current may be likened to the action of the water tank discharging ito;; 
contents suddenly and rapidly into the sewers to flush them. 

The Wallingford sewers will thus be Hushed with water and with 
air; and by rea..'\On of the comparat.ive steepness of the gradients at 
which the main collecting sewers piVes are laid throughout the entire 
s~'!':tem, they will be, or ought to be, rendered permanently self-cleansing; 
because undE'r such conditions foul air charged with sewage gas cannot 
be produ<.'ed within them. The sewage is to be ejected from the 
three ejector stations through iron sealed pipt's on to 10 acres of land 
outside the town, specially prepa.red for ito.; utilization and pUI'mcation. 
Just as fast or as slow as the sewage is delivered, while fresh and 
harmless, into the ejectors, so fust., or so slow, will it be deli't'ered in the 
like condition into an automatic discharging tank of 3,000 gallons 
capacity at the outfall. At the inflow end of the automatic tank the 
sewage is screened from its solid accompaniments, and the time occupied 
in filling this tank will he sufficiently long to pennit of a fairly gOO<! 
deposition of the suspended matters, SQ that when the tank is discharged 
its contents will be largely freed from those constituents which ha't'e 3 

tendency to choke up the pore~ of the soil in the filtration area on to 
which it will flow. Moreover the filtration area is divided into beds, 
which are so armnged that one charge of the tank will only be enough to 
irrigate, to a moderate extent, one bed at a time. After the whole 
contents of the tank ha,e been discharged onto a bed the sewage will 
gradually pel"('olate into the soil, and before & second discharge can take 
place the first will ha~e been partially if not wholly absorbed; the land 
now prE':paretl for its reception being ,ery suitable for the purification of 
sewage by inte-nnittent subsidence in the manner described. 
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The corporation have been informed that their drainage and water 
,system a.re more satisfactory than any in existence. Ee this 8S it may, 
the sanitary condition of Wallingford leaves little to be desired. The 
sewerage works were designed and carried out by Messrs. Shone and 
Ault, of G .. ",t George Street, Westminster. 

The death·rate is only 15·3 per thousand, and it is hoped that 
uncler the impro\""l'ti sanitary conditions it may be still further reduced. 

The subsoil is composed of gravel and sand throughout, as has been 
proved during the recent excavations for drainage purposes, and to this 
fact must be attributed the high standard of health which the town has 
always preserved. 

A msrket is held here on every Friday. The corporation consist. 
of a mayor, four aldermen, nnd twelve councillors. 

The town hall, temp. Charles II., an erection upon massh'"e pillars, 
is very quaint. It contains portraits by Gainsborough, Sir Thomas 
Lawrence, G. D. Leslie, R.A., James Rayllar, and others. There is an 
excellent cottage hospital, a public bathing placc, a free library, and 
three churches, of which the old church of St. Leonard is "very perfect 
specimen of Norman architecture. The grounds of Wallingford Castle 
are full of interest, and the neighbourhood is pretty. 

----'))-~c-+-( -
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one County Borough of Wolverhampton . 

• • • 
Delegates to tlte Congress, 

Aldennan JACKSON, F.R.C.S., J.P. 
Alderman J. C. MAJoR, J.P. 

W olverhnmpton is a Parliamentary and Municipal Borough of 
West Staffor<lshire, and also " County Borough under the Local 
Government (England and Wales) Act, 1888. 

So long ago as A.D. 659, Wulfere, first Christian King of Mercia, 
established a monastery here, but of this no vestiges remain; and 004 

thing further is known of Wo]yerhampton until 996, when W ulfruna, 
widow of the Duke of Northampton, founued a church dedicated to the 
Virgin (now St. Peter's, or as it is more familiarly called "the Old 

-Church "). This church was accouuted one of the King's free chapels, 
and was annexed hy Edward IV . ..to the Deanery of Windsor. 

Little improvement occurred after this date until the reign of 
Henry III., when that Monarch, on the 4th February 1258, granted a 
charter for a market to be holden here on every Wednesday, Bnd 8 fair 
to be kept annually for eight days, commencing on the ';gil of the Feas,t 
of St. Peter and St. Paul. The next public e'-ent of importance was 
the erection of th(> Free Grammar School, which wus founded bj' Stt>phen 
. .1 enllyns in 1515; at this school Congreve ancl Abernethy were educated. 
The' school, one of the most useful of the many public institutions of 
which the town can boast, is now carried on in II. new and imposing 
huilding situate in a mObt pleasa.nt part of the tOlVn. 

Up to the 54th year of the reign of G.orge III. the only local 
authority having jurisdiction over the town appears to ha,-e 1Je.eon a 
county magistrate appointed for the district; but in that year an Act 
was passed for its better ~gOl-ernment by commissioDPrs. A Court of 
Rpquest was about the same time established for the recovery of sums 
under 5l. 

In recent times the town hus rapidly increa. .. ed in population, 
wealth, and enlightenment, and is DOW the lnrgest manufa('turing 
town in the county, being known as the "Metropolis of theo Black 
Country." 

The town was enfranchised by the Reform Act of 1832, and WBS 

allotted two members. By the Redistribution of Seats Act, 1~~5, the 
Parliamentary Borough of Wol\"erhnrnpton was acronled the priyilE'ge of 
returning three membel's of Parliament. 

The population of the Municipal Borough at the' present time is 
82,600. 

The area is 3,440 acrt's, and the rateable value 270,1251. 
W oh-erhampton was first incorporated os 8 Munidpal Dorough in 

184R. 
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In the year 1850 by Provisional Order confirmed by Act of 
Parliament, the Public Health Act, 1848, except n small portion thereof, 
was applied to the borough. 

By the Wolverbnmpton Improvement Act, 1853, provision was 
mode for the improvement, regulation, anel clea_llsing of the borough, 
.and for the maintenance and re,p:u]ation of the markets and fairs thereon, 
.und for other purposes. 

The Corporation, whil'h art.o; as the Urban Sanitary Authority, 
consh.ts of 12 aldermen and 36 councillors, presided over by the mayor. 

The borough has " Commission of the Pe.ace (the first grunted on 
the 27th July 1849), and .. separate Court of Quarter Sessions granted 
'On the 6th May 1864. It posse..-"5eS also 8 separate police force, con­
sisting of oue chief constable, one superintendent, four inspectors, 12 
serg<'..ants, and 62 constables. There is also an efficient fire-brigade. 

U neler the prO\-isions of the Artiz.ans and Labourers Dwellings 
Improvement Act, 1875, the Corporation acquired, at great cost, a con­
>lidemble area of hmd ill the benrt of the town. Tbe sanitary delects of 
this area being such as to be irremediable except by some improvement 
scheme which would lead to the demolition of most of the houses, with 
~\. view to a re-arrangement of (hvellings anci a reconstruction of streets, 
the Conncil took nil n..eces...c;ary steps to that en(L The entire extent of 
the "conuemnpci area JJ was' 16 acrE'S, inclush'e of streets. The total 
<capital expenditure in respect of the scheme is 217,8621. 

The Market Hall, opened in March 1853, was erected at a cost of 
.nbout 30,0001" and belongs to the Corporationo Adjoining the Market 
Hull is an extenshoe wholesale market, which has been laid out at great 
eost. ·The Corporation also posses..q a commodious co.ttle market. 

The Municipal Buildings (which consist of council chamber, quartE'r 
Sl'~iOllS court, magistrates' court, committee rooms, officE'S, police bar­
l1ll'ks antI cells) are in the Italian style of architecture, and were built 
.at on outlay of nearly 20,0001., in addition to the cost of the greater' 
portion of the !:lite. 

The Wolverhampton Baths were erected in the year 1860 by .. 
.Joint Stock Company, but they are now the property of the Corporation 
by whom they were purchased in 1875. 

The Art Gallery and Museum hale been erected at the expense of' a 
geuf"l"Ous burgess upon land appropriated for that purpose by the 001'­
IJol'ation. The buildings a.re of Bath stone in th~ classic style and the 
fu,\ades exhibit two orders of architecture, the Doric being employed for 
the ground-Ooor storey, and the Ionic for the storey above. The ground 
floor is devoted to the museum, and the upper storey to the picture 
galleries; the front of tIns storey and.the side facing St. PetE'l"s Church 
is filled in with sculptured panels in Portland Stone containing 
emblematic figures in bold relief by Doulton, representing painting, 
s~ulpture, a.nd science. Mrs. Maria Christian Cartwright (widow of 
the la.te Mr. Sidney. Cartwright, a burb"t'ss of Wol\,erhampton) by her 
will, dated 18th August 1883, hequeathed " minable collection of 
picturell to the Corporation. Many other choice pictures and works of 
art hoye been gratuituously provided for the gallery, and donations hays 

• It 2 
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INDBX ro Puw. 

C.-Cburebes. 
H.-IllrectiollI Hospital. 
W.-Pumping Stations (Wolverbampton Waterworb). 
F.-Sewerage Farm and Outfall Works. 
T.-Town Hall. 
P.-Public Park. 
S.-Railway Station. 
K.-Fo,'s Lane Dep"4 Night Soil Department. 
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also been given towards the purchase of other requisities for the same 
institution. 

Upon land appropriated by the Corporation and adjoining the 
gallery of uri, a building has been erected for a school of science and art 
by means of funds raised by voluntary subscriptions oided by a grant 
from the Science and Art Department. By the generosity of a deceased 
townsman a scholarship l1bs been founded in connexion with this 
institution. 

The Municipal Free Library comprises libraries, lecture hall, 
museum, science class-rooms, and a reading room. There are about 
32,000 volumes in the library, including a reference library of 5,633 
volumes and 0 lending library. In connexion with this Institution 
~hemical and metallurgical laboratories have been established. 

The rate authoriaed to be levied under the Public Libraries Act, 
1855, being insufficient to defray the expenses necessary for the proper 
carrying on and maintenance of the Free Library and the Gallery of 
Art ond School of Science and Art, the Corporation obtained powers in 
the Wolverhampton Corporation Act, 1887, to levy an additional rate of 
one penny in the pound. 

A public park, covering an area of 50 acres, forms one of the most 
pleasing features of the town, and has been laid out .t a cost of 16,000/. 
The property is held upon lease from the Duke of Cleveland for 0 period 
of 63 years from the 25th March 1879, with right of pre.emption at the 
expiration of that term. 

In .1869 the Corporation obtained an Act for defining and extending 
their powers in relation to the management of st.reets and to sewerage 
and to police, and other matters of local government, as well as to water 
supply Bnd for other purposes. This Act was amended by Provisional 
Order (con1irmed by Act of Parliament in 1888), whereby additional 
powers were conferred upon the Corporation in relation to the public 
park, new buildings, hackney carriages, and financial matters. In 1882 
the Corporation were empowered by Act of Parliament to exercise their 
statutory borrowing powers for the time being by means of the creation 
and issue of Corporation Stock. 

Under the authority of the Act of 1869 animportsnt sewage scheme 
was for:nulated and carried into eJfect. The Sewage Farm, consistrug 
of 330 acres and th outfall works are situate outside the borough. 
The total cost of the whole scheme is estimated at upwards of 182,()()UZ. 
Great difficulties have been occasioned in regard to the utilisation ~f the 
sewage of the borough by reason chiefiy of the geographical situation 
and the physical altitude of the district, the large volume of the ellluent 
to be carried oft' and the small capacity of the stream into which it is 
discharged; special relief was, therefore, extended to the Corporation by . 
the Wolverhampton Corporation Act, 1891. 

In 1867 the Corporation acquired the control of the water supply of 
the borough and of certain adjoining districts by transfer from a water. 
works company. The water delivered for consumption is, according to 
analysis, of unusually good quality, superior, in fact, in organic purity 
to geuerslity of town supplies, not even "",cepting that obtsined by 
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Glasgow from Loch KQtrine. Part of the supply is derived from spring. 
in the red sandstone rock at Tettenhall and Goldthorn Hill, where there 
ore storage reservoirs; the one at Tettenhall is capable of holding 
14,000,000, and that at Goldthorn Hill 1,500,000 gallon.. The "prin­
cipal supply of water, howe'{'er, is obtained from on Artf'sian well ot 
Cosford, near Shunal (Salop), about 10 miles from WolYerhnmpton, 
where the Corporation have a oommodious pumping station and a vel')" 

costly and efficient plant. The daily average consumption of water for 
nIl purposes amount to upw8I'ds of 3,250,000 gallons. 

The Corporation have erected 8 ho~pital for the treatment of infec­
tious diseases capable of accommodating about 60 patients. The cost of 
this building has heen about 4,0001. 

The total number of streets and i'omls is 370, and their total length 
68 miles. "They nre nlllighted and wcll maintained. 

The Corporation have also adopted the Notification of Disease Act, 
the Infectious Disease (Pre"ention) Act, and the Public Health Act. 
Amendment Act. 

The gasworks, tramways, and cemetery belong to prh'ate companies. 
From the foregoing sketch of the municipal history of this borongh, 

it will be obserred that Woh-erhampton doea not fall short of other 
large towns in its desire to uphold and e8I'I'J into effect, as far •• 
possible, the principles of local government, "whereby the morn!, physical, 
social, and intellectual welfare of its inhabitants may be secured. 

------?)-oOOCC~E----
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'l'he Sanitation of the City of Ahmedabad, in the 
Bombay Presidency. 

BY 

RUXCHORELAL CHOTAr •. \Lf., ~resitlent of the Ahmec.lubad Munidpulity. 

::: 

The city of Ahmedabad is situated in north latitude 23° r and rust 
longitude 72° 37/, on the left bank of the Saburmattee River, about 
173 feet above mean ....... lev.l, and 50 mil.s north of the Gulf of Cambay. 
The area within the city walls is about two square miles, and contains a 
population of 12-!,716 IlCcording to the latest census, tbat of 1891. The 
jurisdiction of the AhmOOabad municipality extends to the suburbs 
situated beyond the city walls, the population of which is 18,948, 
making the total municipal population 143,664 in 1891. The population 
by the prenous c.nsus, that of 1881, was 127,210. There are 5O,·en 
cotton mills in Ahmedabad and its neighbourhood, which attract 
l>crsons from the surrounding districts, and hence the more than normal 
increase in population. The average rainfall is ahout 30 inehE'S:, and'it 
generally rains during the four months from June to September j the 
l"f'maining eight months are the fair sea..-.oo. 

The soil on which the city of Ahmedabad stands is a very light 
sandy loam, very porous and dry. The average level of the subsoil 
water in a fair season stands about 23 feet below the general le,-.I of 
the city. 

With such 8 (iry and naturally healthy soil, and such a favourable 
condition of the movement of subsoil water, .t\hm(>dabad should be a 
very h(>&thy city, but, owing to the abSence of .. proper sanitation, it bas 
bod the misfortune of showing a very heary mortBlity. 

There being no drainsge system for the l:emo,·al of liquid filtbr 
all the impurities are being soakt!d into the soil or e,aporatffi in the 
streets. For the disposal of sewsge and o}her filthy liquid, a system of 
ces..'tpools, called" khalcoo,as," pre,oils in Ahmedabad. A" khalcoova " 
is in construction ... like 8 dry w(>I~. On a wooden kerb 8 sreining of 
bricks is built dry without mortar in the jointS, so that water may 
easily find its way through it, and this brick cylinder is sunk to within 
" few feet of the subsoil water·level. The top of this well, about five 
feet below ground-Ie,el, is arched oYer with a brick and mortar dome; 
·8 eonnexion with the house drain being made, earth is filled in o,er the 
dome. All the sullsge water of the house is run ot!" into the" kh.l. 
eoova "-all the bathing water, the kitchen wate~ the urine, the 
washings of the privies, Bod every conceivable liquid filth. All the 
liquid thrown into this kbalcoom or ce!!spool fllters through the sandy 
soil at the bottom and sides ond finds its way into:.the subsoil water, 
'and thus these khalcoo\"RS are kept in working order, without ope-ning 
anel cleaning out, for more tban.30 or 40 years. But the result of \ 
the system bas been that water of all the wells in the city is so much . 
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polluted as I<> be quite unfit for drinking. Most of the wells in the 
city are so hadly affeeted by these khalcoo\'as that tbeir water is roo 
brackish to be drinkable in any form whatever; howe'\""er, this w"tpr 
is freely used for washing, hathing, and all other domestic purposes. 

But there are some wells in the city, the water of which is not l"ery 
badly affected, and is, therefore, used for drinking by the people, though 
under chemical analysis it shows nnmistakeable signs of dangerous 
sewage pollutions. 

It will, therefore, be seen that while tb. water of all the wells 
outside the city is good for drinking, the wells in the city are so polluted 
by the objectionable system of khalooo\'as that the water therefrom is 
totally unfit for this purpose. The present system of disposing of the 
sewage in Ahmedabad is such as to pollute the earth, water, and air, 
and the result is that the death-rate of Ahmedahad is almost the heaviest 
in the Bomhay Presidency. 

From time immemorial there existed 8 system of deep-well prines 
in Ahmedahad inl<> which the solid night-soil was colleeted within the 
house itself. These pri.;es were also huilt on the same principle as 

. khalCOOUlS, with the exception that they were not arched over and were 
inside the house. They, 1<>0, were not cleansed for years, beeause the 
owners managed to throw some quantity of salt into the privies to 
reduce the solid excreta I<> a liquid state, so that it might soak out 
through the botl<>m and sides. The eftlD'l;um arising from these well­
privies found its way inl<> the house, and was necessarily mixed with 
the air breathed by the inmates of the house. The nuisance of these 
deep-well privies was so horrible that on the representation of the 
Sanitary Commissioner these privies were cl<i!ed and filled up in the 
yoors 18i8-79 and lSi9-&), and open privies, which could be cleansed 
duily, were substituted, and the change was followed by a perceptibly 
good effeet. 

There exist returns of the mortality in Ahmedabad for 17 years since 
1874, and I ha\'e appended a statement showing the population, the 
I<>ta! of deaths, and the ratio of deaths per 1,000 of population. I have 
divided the time into three periods. The first period is of six years, 
from 1874--75 I<> 1879-80, when the system of deep-well privies was in 
existence, and it will be seen that the average death rate of this period 
was 54'75 per 1,000 of population per annum. The second period of 
six years, from 1880-81 I<> 1885-86, is one when all the human excreta 
from the city were removed and deposited balf 8 mile from the city, 
and the result has been that the' death-rate was reduced I<> 44'74 pel 
1,000. But in 1886 the Municipality thought it proper I<> remove tho 
night-soil depats from the vicinity of the city I<> a distance of about 
three miles in a leeward direction, .by laying down a tramway, worked 

. by animal power, and I<> have the night-soil con\'erted inl<> poudrette I<> 
be used as manure; and the result in this third and last period of five 
years, from 1886-87 to 1890-91, is that the average death rate has been 
40'43. The average would have been somewhat less had it not been 
for the unusual epidemic of in1Iuenza in the year 1889-90. 
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I am glad to state that since the introduction of the system of 
local self-goT'ernment, good progress is being made with the assistance 
and encouragement of Government in the sanitary improvement of 
Ahmedabad. A line of tramway exists for the removal of night soil, as 
stated aboye; and 8 sufficient' supply of water is now aD accomplished 
fact, the new waterworks (the water of which is pronounced by the 
chemical analyst to he ,-ery good) having been opened on the 11th of 
June 1891, and it is hoped th.t this will lead to great improvement in 
the health of the town. 

The most important subject of drainage, by which the abominable 
system of khalcoo,lLS caD be done away with, is now under immediate 
consideration. The Municip.lity has obtained the advice of the distin­
guished sanitary expert, lIr. Baldwin Latham, towards ~iniDg a portion 
of the city; and it is hoped that in the course of a year the experiment 
will be made, which may lead to further extension. 

Ahmedabad is not the only city the sanitary condition of which 
requires to be impro,-ecl. There are hundreds and thousands of towns 
in India where the 88me objectionable system of deep-well privies, and 
khalcoovas (cesspits), and impure water-supply prevail; hut if Govern­
ment and the munidpalities will only do what is necessary, the general 
death-rate can be so reduced as to suve hundreds of thousands of human 
lives e\-ery year. 
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ApPENOL~. 

A Retur" s/ww;".g Variation, in tlte Death Rute of lite Cit!l of 
Ahmedabad in comJeXior. with the disJ1O'al of XigM-Soil. 
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'.rile City of Bombay . . . , 
Delegate: 

E. C. K. OLLlVANT, C.LE. 

The city of Bombay is ~ituated on the western shore of Indin. 
Fonnerly at high tide it was a collection· of i~lets, Bod at low tide LL 

pestil(>;otial swamp studded with eminencl's. But by the j udiC'iOllS 
constrnction of embankments and breakwlltel"S to shut out the sea (the 
first of which, liz., Hornby Venard, was constructfoc1 during the pt'riou 
1771 to 1784, during the time of Governor Hornby) and by the 
construction of roads across what had hitherto been marsh land (the 
first of which, Grant Rood, was built in 1835), and by the gradual 
reclamation of the low-lying lands, the sea was excludedJ and the islets 
united tOgE>ther at thE-ir bases, and thus a mass of land was fonnetl 
cont.aining an area slightly in e:n'ess of 22 square miles. It is aD jsland, 
or rather a peninsula, connected with the mainland by two causeways 
nnd two lineS of railway. 

The population of Bombay, estimal<'d to be 10,000 in 1662, had 
increased to 16,000 in 1716. In 1816 the population was 221,550, 
which had again incrp,ase~ to 810,000 in 1891. 

A writer 200 years ago, when describing Bombay, states "the 
" unhealthiness of the 'Y'atE'.f bore a just proportiOD to the scarcity and 
" meanness of the diet," and then adds," ont of eyery 500 Europeans 
" who came to live on the island, not 100 left it." Thirty-two years ago 
70 deaths in 8 day from cholera was not an uncommon occurrence. At 
that date Bombay was dependent for its water-supply on the local wells 
Bnd tank~, and the 8\"CffieO'C annual number .of deaths from cholera alone 
was returned at 2,241.· On the introduction, howevE'.f, of water from 
the Vehar Lake, the avernge was immediately reduced to 507, and in 
proportion as that supply has beeome generally adopted a still further 
reduction has taken ploce, the ",turn of deaths by cholera for 1890 
being 102. "Guinea wonn," which was a common complaint in 
Bombay, commenced to disappear with the improvement.in the wawr 
supply, and is now almost unknown. • 

The city is at present supplied with water from two nrtificiallakes, 
viz., Vehar and Tuisi, sitnated in the island of Sulsette, distant abont 
10 miles north of Bombay. These two lakes, with tbe necessary serlice 
rese,,·oirs in the city cost about Rs. 1,15,00,000 (1,150,0001. at 28. 
the rupee). A third lake has been constructed at Tansa, 55 miles away 
from the city, which, with the duct which is nearly complete, will cost 
about 1,500,0001., taking the rupee at 28. The Tanss Lake is the 
largt'"st of the three, having an area of 5l square miles, and a watershed 
of 52·50 8<juare mil... It is expected to be . completed, with all it. 
acces..o;ory works, in ?'{arch 1892, and is the most costly munidpal work 
yet undertuken in India, while the masonry dam which impounds the 
wawr is belie,"eJ. to be the lurgE'st in the world. Thl"se three. lakes will 
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supply the city with 32,750,000 gallons of water per diem at nn average 
pressure of 100 feet, which, for a population of 810,000, equals .bout 
40 galloris per head per day. The Tunsa Lake;" capable of supplying 
a much larger quantity, which· can be made use of when the time comf'~ 
by adding to the capacity of the duct. 

Extensive drainage works hav-e been, and are still being, co.rried out, 
and up to date ne8fly 55' 33 miles of sewers have been laid at a cost of 
Ro. 40,96,561 (496,560/.). The main principle on which the sewerage 
works hs,-e been designed is to secure segregation of storm-water from 
the sewage, a necessity consequent upon the concentration of the anllWli 
rainfall within a short period of the year, and on the inability to 
construct channels to do the dual duty of sewers and drains under tIl{' 
.. ariable condition of flow during the dry and wet seasons. Before the 
new works were commenced, the city wns drained by flat-bottomed 
masonry drains, many of vast dimensions, which received both storm-water 
and sewage, and which during fair weather became merely elongnle.r 
cesspools. Under the present project, the main sewers, both masonry 
and pipe sewers, have been constructed on the most approved 8DII 
modern prjnciples of sanitation. The sewerage works when complew.l 
will cost probably not less than 1,000,0001. 

As the greater proportion of the thickly populated area of the city 
is hemmed in on two sides by ridges of high land, the storm·water 
falling on the inward slope of the latter, and gravitating to that portion 
of the city which;" flat and below high water mark, used to flood it to 
a very serious extent. 

In order to prevent this, large intercepting drains for a length of 
6' 21 miles have been recently constructed, to cut off the low-lying from 
the high level dil!trict and to carry away the storm-water falling on the 
latter directly to the sea. The Municipal Corporation obtained last 
year from Europe the services of the eminent sanitary engineer, 
Mr. Baldwin Latham, to report and advise on the drainage oad sewerage 
of the city. 

Since the passing of the Municipal Act of 1872 special attention 
has been paid to the maintenance of ~,and to the constructioD of 
new roads. The road surface invariably consists of at least 6 inches 
of macad.mised tmp rock laid on 6 inches of rubble packing of the 

• snme material. Many new roads have been constructed of late years, 
and many more have been recently sanctioned, especil!lly for the purpose 
of developing the northern portion of the island, to meet the ever­
increasing demand for building land. 

The total length of public roods is 142' 57 miles, and the total 
length of private roods is 36'50 miles. The total ~ of the public 
roads is 3,674,138 square yards,.and that of private roods is 1,599,459 
square yards. '.rhe total area of paved footpath is 124,354 square yards. 
The greater portion of the city is lighted with gaslights, and the 
northern or suburmm portion of the city is lighted with kerosine oil 
lighl«. There are 3,600 gas lamps, and 1,512 kerosine oil lamps in 
the city. 
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Prior to 1872 most of the public streets were narrow and crooked. 
Since then many of them ba,e been much improved by taking up 
land on either side whenever opportunity olIered, and by throwing 
the land so taken up into them. This proce,ss, however, is slow and 
expensive, and the old .-treets in the thickly-peopled portion of the city 
leave much to be dC:'sired. 

Several public markets bave been pronded in the city, of which the 
Arthur Crawford Market is the most extensive and the most imposing, 
banng an almost world-wide reputation. An extensive abattoir has 
also been constructed at the northernmost verge of and without the 
city, where all animals intended for food are slaughtered and dressed 
for the market before being sent into Bombay. Here also the carCBBSeS 
are subjected to inspection, and to rejection if found in any way unfit 
for human food, while the joints are again inspected on arrinng at the 
market. 

There are nine public gardena in the city, baving a joint area of 
179 acres, In the largest of them, the Victoria Gardens, a small 
zoological collection is maintained. 

There are 11 hospitals, to one of which, m., the Jamsetjee 
Jeejeebhoy Hospital, the chief medical school of the Presidency, viz., 
the Grant Medical College, is attached. An asylum and hospital for 
lepers was erected last year by public subscription, and contains now 
more than 240 lepers. 

The city, forming as it does the terminua of two of the most 
important railways in India, viz., the Bombay, Barods, and Central 
India Railway, and the Great Indian Peninsula Railway, with its 
magnificent harbour, affording unlimited protection to shipping of any 
burthen lying in mid-stream, and also S;&fe and convenient landing 
at its several wharves and docks (especially the Prince's and the Victoria 
Docks), has become the chief emporium of trade in" India. The 
average total trade per annum, both export and import, amounted to 
.RB. 1,38,00,000 at the commencement of the 19th century, and had 
increased to RB. 83,18,66,426, or nearly 50-fold, in the year 1889. 

Stali8tical Summarg. 

Population, 1891, 810,000. 
Average death-rate per 1,000 for the last five years, 24·55. 
Maximum temperature of air, 100°'20; mean temperature of air, 

79°'13; minimum temperature o( 8ir~ 53')-30; average annual rainfall 
from 1843 to 1889, 70' 97 inches. 

Maximum daily rainfall (6th June 1886), 16'10"; maximum hourly 
rainfall (12th June 1847), 4'22". 

Length of public roads, 142'57 miles; length of pri,ate roads, 
36' 50 miles; area of public roads, 3,674,138 square yards; area of 
private roads, 1,599,459 square yards; area of paved footpath 
124,354 square yards. 

Number of gaslights, 3,600; number of kerosine oil lights, 1,512. 
Length of brick and pipe sewers, 55' 33 miles. 
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Annual mutIicipal reveout', Rs. 53,42,170; rnte of taxution pl"'r 
hend (L'ODsolidated) 151% on the gl'OSS annual r~ntallllinus 10°!:). 

RatE'able '\"'ruue of properties in Bombay, Rs. 2,J3,64,359 j numbl'r 
of building!ilo, 33,106. 

ArM of '.ranm Laktl, 5,713 acres; arpa of gathering ground for 
Tansa. Lak{', 33,600 acre. ... 

Area. 'of Vehar Luke, 1,400 ucres j area of gathC"ring gronnd for 
Vehar, 3,900 acres. 

Aren of Tu1si Luke, 331 n<..-re~; area of gathering ground for Tul~iJ 
1,714·8CrE's. 

Water-supply per head whpn Tunss Lake is finh:hE:'d, 40 ganon~. 
Number of fire brigade stations, 9 ; Dumber of steam tiff> enginp~, 7 ; 

number of manual enginps, 7. 
Tram lines (double track), 10'27 miles j tram liops (~ingl(> trnt'k), 

7 miles. 
Nllmbpr of public gardens, 9, with an ar(>JI. of 52 a(·re~. 
Value of important public buildings, Rs. 1,50,00,000; steam roller 

for roads, 20; spinning and wem-ing mill!'!, 69; pressE'S, 6. 
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Sanitary Improvements in the City of Calcutta. 
--.......... ---

Br 

H. J. S. COTTON, B.C.S., Secr,rtary to the Gon'Tnment of Bengal, 
Del~gate from the Corporation of Calcutta. 

The underground drainage system of Calcutta was commE-Deed in 
Itm9. The total expenditure incurred on the work up to the 3Ist 
Murl'h 1890 is about 110 lakhs of rupees. 

The number of premises connected with the sewers is "25,938. 
There nre 37 miles of "main or brick sewers, and 147 miles of pipe sewel'8. 
The enormous impron>ment E"ft'ected by the obliteration of the old apr'll 
druills-aD elongated cPS."lpool, as they have bpcn callpd-and the substitu­
tion of underground drainage in their placE', enn only be appreciated by 
those who remember Calcutta. in former days; but it may still be 
purtiaHy realised by 8 visit to the suburbs of the town, where open drains 
still exist, A I"ur\'p:" for tbe ~y~tematic drainage of thE' suburbs is now 
in progre.--.s. 

The total capital sunk in the Calcutta WatPf Works is, in round 
numbers, R~. 1,42,72,000, of which nearly half hIlS bepn spent on 
extenl"ions of the original srht'mc. This outlay has been amply repaid, 
110t only by the improved health of the inhabitants, but also by the 
iuerease of wpruth and material prosperity which the reputation for good 
drinking water 1m .... attracted to the city. It was offieially statpd in 
N Q\"eruber lnst that tllere were' 990 standposts on the filtered, and 2,505 
ground hydrants on the unfiltered system. The number of house fende 
('onncxions was 16,321. The daily supply had then resl'hed an ayerage 
of 35' 4 gallons of filterell water, and H· 9 gallons of unfiltered water per 
hC"scl of the population. The filtered water 'io;: of the highest possible 
quality of purity. 

The roadway of the town has been angmt'ntE'u during the post 
12 years hy about 10 pcr cent., and the are" of roads watered by 33 per 
cent. The lighting of the town has increased from 3,4181amp5 to 4,892. 
The quantity of refuse l"PlllO\"Pti from the town hft.. .. more than double-d~ 
lun-ing increased from about' 80,000 to more than 201,000 tons. About 
2·10 impure and insanitary' tanks have been filled' up, and tanks other 
t han those in private enclosures are now yery rare in any part of the._ 
town, exc~pt the pxtreme north. In the place of tanks, the town h88 
bpPll studded with 86 bathing platforms £01' the u~e of the poorer iu-" 
habitants. Six public squares haye been constructed and laid out at 
considerable expense, to the great ad'rantage of the people lhing in the 
nt:'ighbourhoc)(l, Organised nll'BSUl'es haye been adop~E'd for the rm.'lama­
tion of bastees, - at a cost of more than 10 lakhs of rupees. 

It was observed by one of the late health officers of Calcutta, in " 
p\lbli~hed aUUl'C"ss, that" Calcutta has, to· sight and sen~e, within liying 

... Cluljters of butl inhabited by tho lJoorer ClIUlICS. 
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memory, undergone a revolution" j and it may be added that during the 
'plSt 12 years the changes elfected have heen more rapid and decisive 
than in the 20 yenrs which preceded them. Dh-iding these years into 
three quadrennial periods, it is found that, during the first of these 
periods, the total number of deaths was 62,226, during the second 49,863, 
and during the third 45,793. But the improvement is most marked in 
its elfect upon the wealth of the town. It is stated to be, on the whole, 
a very moderate estimate that, while the popnlation has practically 
remained stationary, the value of land has more than doubled since 1878, 
and that the increased value to the owners is about nine crores of rupees. 
It would be difficult to produce a more decisive tribute to the wisdom of 
sanitation. 

(
The present recorded death-rate of Calcutta varies from 25 to 30 

per thousand. These statistics, however, place the public health of 
Calcutta in a fictitiously favourable light. The popnlation is largely an 
immigrant one, and more than half consists of individuals who are,,",- the 
full vigour of manhood and womanhood, the majority of whom, who!\. 
they become seriously ill, leave Calcutta for their homes. On the other 
hand, it is usual among persons of the respectable and midllle c1(lJ< ..... j 
when they are old or ill, to come into Calcutta on account of its superior 
sanitary attractions, and for medical attendance. But while the death­
rate cannot be accepted as an absolute test of the health of the city, the 
statistics do enable a comparison to be made of the mortality in different 
years; and it is highly interesting to notice the great diminution in the 
number of deaths from sueb principal diseases 88 cholera and fever since 
the drainage works have been constructed, 8 pure water-supply given, 
and other sanitary improvements set on foot . 

. The mortality from cholera in Calcutta has heen carefully registered 
for the past 50 years, and the average annual number of deaths from 
this cause during each of the five decades is &. follows :-

1840 to 18(19. 

.Firat decade. ISoto to 1849 
Second decade, 18.'iO to 1859 • 
Third decode, 1860 to 1869 -
Fourth decade, 1810 to 1819 -
Fifth decade, 1880 to 1889 

J 
A vera,ze Annual 
No. of Dealhs • 

4,818 
4,261 
4,147 
1.327 
1,640 

There is, no doubt, B marked periodicity in the mortality from 
cholera, which seems to point to some biological law in the life-history 
of cholera contagion. The synchronous rise and fall of cholera in 
Calcutta and in the' neighbouring districts of Bengal is of almost 
invariable occurrence. Calcutta is affected by causes not peculiar to 
itself, but common to all the neighbouring localities, ond although the 
incidence of mortality is now low in Calcutta in consequence of the 
extensive sanitary works which have been undertaken, a more or less 
corresponding ratio continues to exist between Calcutta and the adjoining 
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populations. It is owing to this periodic intensity of an epidemic 
wave of cholera, more than to any other cause, that the a¥erage number 
of deaths during the 10 years from 1880 to 1889 exceeds the. average of t 
the pre~;ous decade. During 1882, 1883, and 1884, there was a violent 
outburst of cholera, not in Calcutta only, but throughout the neighbour­
ing districts. It is also true t~t during the 30 years which preceded 
the introduction of a pure water-supply, i.e., before 1870, there was a 
similar periodicity in the cholera death-rate: but during that period 
the lowest annual numb,r of deaths was 2,268 (in 1867) and 2,502 (in 
IM48), and the highest was 6,~2G (in 1866), 6,553 (in 1860); and 
6,427 (in 1846), whereas after the introduction of the water-supply the 
lowest annual death total has been 796 (in 1871) and 805 (in 1880), 
and the highest 2,272 (in 1884). Generally speaking, therefore, it may 
be said that during the last 20 years, when .. pure water-supply hIlS 
been tlyailable, the cholera mortality is o.p.ly one-third of what it was in 
former times. It may be admitted, 8S an eminent authority, Dr. J. M. 
Cuningham, has pointed out, that the fall in cholera mortality in 
1870 was partly due to other causes, and that it was pronounced before 
one drop of water reached the city: but, be this as it may; the com .. 
parative a,ernge immunity which has persistently prevailed since 
1870 can only be explained by attributing it to the improved water­
supply which dates from that year. The change which has taken place 
in Calcutta in regaru to cholera is indeed extraordinary, and sanitarians 
rnny well appeal to the evidence of these figures as demonstra.ting with 
mathematical certainty that sanitary reform, and, above all, the supply of 
pure water, is the only effectual method ~or controlling this terrible 
(Li~ea.~. 

With equal confidence Illay they point to the statistics of the 
mortality from fever. The following statement, which is derived from 
the report of the Calcutta Municipality for the year 1888-89, shows 
in triennial periods for 12 years the n"erage annual number of fever 
Cllses treated in the hospitals of Calcutta and the average annual 
mortality:-

Years. 

1877 to 1879 
1880 to 1882 
1888 &0 1885 
1886 to 1888 

Average Annual No. of 
Hospital Feycr Cases. 

41,670 
81,885 
:27,497 
24,704 

I 
Average Annual Mortality 

from Fever in Calcutta. 

5,844 
3,726 
8,630 
8,291 

The marked and continuous improvpment, equally apparent in the 
ho:-:pital returns 8." it is in the hpslth officers' statistics, is attributable I 
to th(' comple-tion of the drainage i5ystelll, the consequ(>ut obliteration of 
the surface ditches, the -incrt~JlSl'd dryne&J of the subsoil and the work 
done by u.n organised sewerage sernce. The figures are, moreover, 
bome out by ('onHllOIl experif'Il(,(>. The comparative immunity from 
feYN' enjo)"t>u by residents in Call'utt" 8.':l l'Olllpnr(~(~ with l'esidl'UUl in 

1 p. 1855. L 



162 Municipal Rggm.. and D.mogrnpl,y, 

the suburb~ and in the country. is fiO notoriolls that persons suffering 
from fev('r fN'quently come to the City unner medical n.dviep. n.q to n 
sanatorium. 

Still, satisfactory a.q these result'S may appear at first sight, slltisf8<'tory 
as is the enormous incTt'BSe in the value of landed property, and pn'n 
more satisfactory the perceptible diminution in mortality, in truth, ~ 
much remains to be done to improve the sanitary ('ondition of Calclltta 
that what has been done C8ll only be pointed to n.q nn €'DC'onrng<'ment to 
further exertion. 
r When all has bc:>en Raid, it mm~t be aclmittP<l that the conditions of 
/ife in tbe metropolis of British India are !<till highly insalubriOlIR, The 
cbolera map of Calcutta i. still simply B map in which the whole of the 
Dative town appears one mass of red dots indicating cholera deaths, 8mI 
the inspection of this map with its record of more than 1,000 ('annot fail 
to awaken a sense of how mnch remains to he done to improve Mnjta~ 
tion, The Health Officer of the Corporation has l.t~ly call~d attention 
in the mo~t prominent manner to the ventilation of tIle city by proper 
stre{"ts and ~quares and to the enforc{"meont of proper building fE>gulation!J 
as the mQSt important sanitary measures which it remains to nndprtakf>. 
Pure air is ILl; much a necessity for t~e pnblic health lLi;f pure water, nnel 
the overcrowding of buildings not only impedPn<; the circulation oC nir 
and disseminafRs dist",ase along the poi~onons allp)'s which divide house 
from house and harbour the gE"rms of all diS{'A~f>, but it pre,'ents the 
possibility of laying down efficient drainage and hinders and adds to the 
cost of ~YE"ngingo The ground of Calcutta is literally cow'red with 
houses without OPPD ~pn.ce between them; and narro~ street.q , winding 
lanes, and zigzag passages afford complf'te obstacles to thorough ventila­
tion, The statistics which the municipal report$ furnish indicate the 
radicul structural df'fect.<; of Calcutta a.'" a I"f"sidf>ntial city. The rooclwny 
of the town extend<; OYf'r 184 milp8, of whi('h onl~' 28 miles are roods of 
32 feet in widtb and upwards; 103 mil.s vary in width from 9 to 31 
feet, 17 miles are less than 9 ffft in width, and 34 milps are SE"Wf>rM 

ditches; which, from the nature oE thE" cose, are often not more than 3 fppt 
in width. The fine new strf>et, known RS the Cf>ntral Boru-l, whi('h thf'! 
Mlwicipal Commis..qioners halt', at grf'a.t (l'XPPDSP and with much puhlic 
spirit, lately determined to cut through that ovprerowdpd and ovprhniIt 
portion of the city, is a very important and valnable sanitary imprm;p­
ment. This road is now D(>.arly comph~te. - Bnt it "Will (>xprci~ onl)' 8 

small influE"DCP in doing away with the {",;l of eon~st(>d imd llDregulatf"(l 
buildin~, unless st.reets from north to ~l1th and from south to north he 
eonstnlctec:l to mE'E't it. The great stnl('tural d(>fpct whi(Oh prf"\'nils, 
es~eially in Burrs Bazaar, but also throughout th(> w~olE" of th(> hMlrt of 
Calcutta where the residp.nts of the city dwpll, is, and always has hppn, 
due to the toleration of too many houses and too many pt'ople on too 
limited a sp8C{", inswad of fordng the-m to spread out on a widpf arc's. 
The plan of eonstrnction of the ('ity bf>ing nuli('ally dC'fpC'th·p, thp suppl~' 
of every otht"r sanitary improv('mpnt is only palliati,p whilf'i that ('00-

stittitional defet.ot I'P.main~o It will Ufwer be pos...,ihlf' to wipp aws~· thf> 
rf'prollt'h l1n<lpf whil'"h Calrutta lahol1rs as the home of cholt'm nntil the 
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pr('sent gprm-larlpu air is 8.0;; purifiE>d from ('ont~gion as is the fiit.t't"f'd 
wnwr now drunk by the peopll:'. 

In conclusion, it must be adclpd in justice to the Corporation of 
Calcutta, that t.he !\'Innicipal CQmmissione.rs are fully alh"e to the urgent 
necps."ity of ('uE'rgeticnlly pursuing the course of M.nitn.l'Y improvement. 
Immense as are the difficulties of introducing sanitation into an Oriental 
city according to the western i.t1eas of the present day, the problem in 
Calcutta is now in pro(~e.."., of solution. Enormous sums have already bef"D 
spent, and will continue to be spent; but it must he reml'mbered that 
progrt"ss can only be gradual, and that the }O('al authoritiE>$ are hampered 
not only by financial consid('-rn.tions, but by the consen'ath·e habits of 
the peoplE'., whk'h in the eyes of a Mnitary refonner appear too often to 
he purely ohstl'llct.ive. It mnst be remembered, also, that the secret of 
overroming this obstruction is to he found, not in attempting to coerce 
popular fepling by' per!'list<>nt condpmnation, but in con<.'iliation and 
")'mpathy. 

----l, ........ +--<--.. 

1. 2 
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'!'he City of Rangoon • 
• • • 

BY 

Major R. C. TEMPLE, Indian Stall' Corps, President of the Rangoon 
Municipality. 

Delegate •. 

J. THOMPSON, Esq., late Vice-President, Rangoon Municipal 
Commissioners. 

H. M. MATHEWS, Esq., M.LC.E., late Manager and Engineer-in­
Chief, Burma State Railway, and " Mu,nicipal Commissioner, Rangoon. 

O. D. CLARK, Esq., A.M.LC.E., late Engineer to the Rangoon 
Municipal Commissioners. 

S. G. JONES, Esq., late a Municipal Commissioner in Rangoon. 

Rangoon, the capital of Burma, is situated 21 miles from the ses on 
the left bank of the Rangoon River, at its junction with the Panlang 
Creek, the pazoondoung Creek, and the Pegu River, having surburbs on 
the right bank of the Rangoon River and on the left bank of the 
pszoondoung Creek. As a village, Rangoon, under the name of Dagon, 
was, according to the legend usually accepted by the Burmese, founded 
about 585 B.C. by two brothers, Poo and Ta-paw, who erected the 
Shway DagOn Pagoda on a slight laterite ridge over some hairs from 
Buddha's head, which they had received from Buddha himself, and which 
they burled there. The vilJage seems to have disappeared from history 
for long periods, but it was rebuilt and called Ammana by Poonnareeka, 
the King of Pegu, about 747 A.D. The Burmese occupied it in 1413 
A.D. The town often afterwards cbangod bands and was frequently the 
seene of struggles between the Burmans and the Talaings, but eventually, 
in 1763, Alompra captured it for the Burmese, repaired the Pagoda, and 
named the town Yangoon Of, as the Europeans call it, Rangoon, making 
it the seat of "Viceroy. The town was first occupied by the British 
from 1824 to 1827, when it reverted to the Burmese. It was again 
captured in 1852, from which date it has remained in British 
possession. 

In 1852 Rangoon contained but a few offices and principal buildings; 
situated about one and a half miles from the river, what there was of a 
town being a collection of bamboo and plank houses and huts built on 
piles over a swamp partly Ilooded at spring tides. The spaces beneath 
the houses are described as being almost invariably recepUleI .. for freeal 
matter, dirt of all descriptions and stagnant water, from which, during 
the heat of the day, pestilential vapours constantly ascended. 

It is almost needless to say that the English Rangoon of 1891 bears 
no resemblance to the Rangoon of 1852. Until 1874 municipal matte~ 
were in the hands of the Local Government, and in that year the first 
Municipal Committee took over the manugement of the town, which was 
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then without lights, a proper supply of water, or means of drain"""". The 
exertions of the Golernment had been de'f"oted to raising the centre of 
the town aoo,e tide le'f'el, proriding land fit fOJ: building purposes, and 
making ronds, bridges, culverts, and surface drains, but these had been 
only imperfectly, and to a limited extent, carried out before 1874. 

Up to 1873 no attempt haa been nmde to deal with sewage and, 
consequently, the land was honeycombed with cesspools,and the drinking 
water was little else than diluted sewage. In that year the Local 
Go'f"crnment ordered the cesspools to be closed, and introduced a system 
of night scavenging from house latrines and the removal of night-soil in 
carts to jetties on the river bank, where it was thrown into the river. 
This horrible oystem, which polluted the air of Rangoon throughout the 
night and made traffic in the streets a severe task, remained in force 
until Inst year, when it was superseded by the ShoDe system. The 
Shone system was adopted after severe criticism and mature deliberation 
as being really the only one by which the sewn"ae of " fiat, tide-locked 
town, like Rangoon, could be sanitarily dealt with, and, although the 
town was young and poor, it was thought that 175,0001., the cost of the 
work, would be well spent if the system fulfilled its promises. Most 
exhaustive trials have been made of the works, which have now been in 
operation nearly two years, and the result has placed it beyond doubt 
that the favourable estimate originally formed of the Shone system bas 
been completely justified by the result of its working. Rangoon is now 
the only city in the Indian Empire which can boast of a scientific system 
of drainage which fulfils all the requirements of sanitat:ians. 

Unfortunately house·connexions in Rangoon are few in number, and 
until they are completed the full value of the perfect drainage system 
amilable in the town proper cannot be obtained, but this eril is being 
decreased daily and, to remedy it effectually, 8. new Municipal Act is pro­
posed giring full and complete power to the municipal authorities to 
insist upon hOlL';e-connexions. The works of the Shone sewage system 
include 6 miles of sewnge mains:, 22 milt".,5 of gravitating sewers, 41 miles 
of air mnins nnd 44 Shone's ejectors. 

The water used in Rangoon previous to 1878 was derived entirely 
from wells and tanks, and, in what is called the town proper, that is, 
the business and most crowded portion of the city, it was highly 
polluted. Cholera was always present and small-pox was endemic. In 
that ye"r a main was laid from the Royal Lake in Dalhousie Park 
to Pazoondoung, where most of the mills and factories are situated 
and where 8 large coolie population was resident. Cholera was SO 

frequent and disast.rous in its consequences in this portion of Rangoon 
that tbis main was laid as a temporary mt"asurE", until a scheme for a 
proper water-supply couM be carried out. The effect on the bealth of 
th(> neighbourhood suppli(>d with good water was instantaneous; cholera 
practically disappeared and !'ince then has never rt>ached epidemic 
proportions. 

In 1883 watl~rworks for the town proper, pazoondoung and the 
shipping weI'<.' compl('ted, and now the lillnicipal Committee is about 
to carry out filtration works and to increase the sup~ly of water, as the 
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city is growing so fust that the demand is aIreruly l'opiilly outstripping 
the supply. • 

Water is supplied to a large portion of Rangoon at PI'E"S('llt from a 
rescr\~oir about fh'e miles distant and near a village called Kokine. This 
resen-oir, called the Victoria Lake, was made by forming embankment.'4 
joining small bills between which streams ran in thE" raiUtol, and from it 
the water is conveyed by iron mains to the Royal Lake, which thus 
forms a distributing i-e."erroir.. The cost of thel"e works was 200,000/. 
High-pressure i. obtained by the adoption of the Shone System. Twelvc 
ejectors, each of 500 gallons capacity, have been fixed in aD ejectorw 

house near the Royal Lake, and to these the water gravitaw~. Com­
pressed air has been laid on to the ejectors and a bend of 62 feet i~ 
obtained by this inE'xpensi,e, clt>.an and ~imple system. The works cost 
about 20,0001. and the expense of their maintenance is trifling, as the 
machinery that compresses air for tht> sewage ~orks doeJ:; the slime work 
for the high-pressure waterworks, and no extra p~qtablishment, beyond 
a .caretaker and some watchmen at the Ejector Station, are neces.-.ary. 
A few mill-owners are able to supply themselves with water from 
artesian wells, but the majority of them purcba."Ie water from the 
Municipality, and the ndlway and shipping take their supplit>s almost 
entirely from the Municipality. 

The town proper. of Rangoon, and one of the suburbs nampel 
Kemendine, nre laid out on the block system, eaeh block hE'ing 800 ft:'et 
long by 860 fept wide, having 100 fE'et strE'!ets on all four sidE'S and 
being intersecteod at every 115 feet of its width by street.. ... , four of which 
are 30 feet wide, and onE'!, in the centre of the block, being 50 fpet 
wide. In the extensions of Rangoon to the east and west it has been 
decidf>d to have no streets less than 50 feet wide. 

The lighting of the town extends over 42 miles of roads, and the 
lighting of s-ome portion of the remaining 50 miles is now suggested. 
Kero...nne oil is the illuminant used. 

Rangoon, as before remarked, formerly consisted almost {;>nth'ely of 
plank or bamboo houses, and 15 years ago masonry builuings were 

'few and far between. Of late, however, as wealth has increased, gootl 
m~'50nry houses have more and more rt"ploced insanitary wooden shantie~, 
and powers will be given to the Municipal Commi...sioners in tllt~ pro­
poseel Mlmicipal Act to prescribe the materials of whlch buildings muy 
be com,tructed ill any particular quarter. 

Good slaughter-houses have b • .en built a\ a cost of nearly 10,000/.· 
to replace a wretched shed, which formerly did duty as an abattoi'r, amI. 
it is in contemplation to conRtruct a cattle markt:'t aud shNls and to 
kE'!ep animll,ls a certain length of time before al10win:g th{~m to be 
slaughtered. 

Rangoon has excellent vlerumre gronnds: two large commons, 
which are available for military purposes and tor races os well as for 
links and other public ilSe.~; a garden' in charge of the Agri-Horticulturnl 
Society; an extremely pretty and well-kept garden in the Cantonmt'Bts j 
n lar~~ square in tll(~ hpart. of the town propt'r; and, in addition to tht'~, 
the Royal Luke anel ~nlhousie Purk, which tog(~tlH'r form one of tht> 
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finest re(m~ation grounc!-'l which BUY city {'an boast of, COlllpnslllg as 
they do 295 acres of well-timbered park land and 160 acres of water. 

The Ch-il Gt>neral Hospital hns accommodation for 300 patients, 
and IMt year 6,192 in-patients and 37,168 out-patipnts· wt"re trpated in 
it. The Commissioners are about to spend 7,000/. in impro"ing the 
sanitary and other arrangements of this hospital. The Military autho­
rities have their own hospittls in the Cantonments. The DuJff:'rin 
Institute for providing female medical aid to women has a branch and 
a small hospital in Rangoon, and endeavours are being made to mise 
sufficient money by subscription to build a good hospital for the purposes 
for which the Iu!'titute exists. 

Contagious diseas('s (cholera and small-pox) are treated in separate 
hospitals built outside the most crowded part of the town. The buildings 
have bamboo mat walls, whil'h answer en~ry practical purpose, and 
\vhich, being inexpensh~e, can be tllken down and burnt when neces.~ry. 
Unfortunately, in con'sequence of agitation in England, the Lock 
Hospital, which was of inestimable benefit, has been closed. 

There are three Municipal, and eight prh-ate markets in Rangoon, 
but their condition admits of great improvement and is noW reeeh-ing 
considerable attention at the hanc.ls c! t~'e Municipal authorities. The 
markets in Burma are really the most important retail business places in 
every town. In them nearly everything required by the public, whether 
food, drapery, clothing, hardware, stationery, medicine, perfumery, toilet 
requisites, or jewelry can be purchased; people meet there to buy, to 
sell, to gossip, to flirt, or to gather information j in fact, the English 
idea of a market conveys no correct impression of one in Burma. 

Religious buildings D.mllands occupy an enormous area of Rangoon 
compsft>u with its total size. Christians, Buddhists, Hindus, Mussol­
mans, Fannas, Parsis, and Jews all own lands and chun~hes, pagodas, 
kyoun~, temples, mo:sques, or synagogues. The Buddhist kyoungs 
are, many of them, filthy, and a source of danger to the health of the 
city, but for reasons of policy s considerable 8.mount of leniency hM 
to be used in dealing with the religious buildings and customs of 
indigenous races in the British Empire in the East. 

Burial grounds existed originaU y in every direction and were 
several years ago fixed in what was then the outskir~, and is now 'fast 
becoming the centre, of the city. A large necropolis is being prepared 
outside Rangoon, and most of the present graveyards, many of which 
ure in a dangerously overcrowded state, will soon be closed. Cremation 
Us aot much practised in Rangoon unfortunately, although the population 
cousi.1t< largely of HindUl!. 

The population of Rangoon was in 1812, H,250; ill lR26, 8,660; ill 
IH63, 61,138 j in 1872,98,745; in 18tH, 134,176, and in February IH91, 
1H1,071. During the decade from 1881 to 1891 Rangoon passed through 
two years of great trade depression caused by the demoralisation con­
fo\Cquent on the war in Upper Burma. The population undoubtedly 
decreased then, aud the increase in the whole period is therefore all the 
wore remarkable. 
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The aggrpgate death-rate of Rnngoon is yery high, being over 
39 per mille. This is due to two caU!'ies. Fi.stly, the swampy nature 
of the outskirts of the town proper, which thE:' poorer c1as..l;jes are COID­

pelled to use in their prescnt ~tatet as DO othf'-f land is Rvsilabll'. 
Secondly, theJ'e is a large RDDual Hinelu immigration to the mills and 
factories from the lower orders from the Madras Presidency. The 
death.rate is found to be highest where the land is low, and among 
these Hindus, It is they that are the cause of the small-pox existing 
in the town and that contribute more than half the deaths from cholera 
and from bowel complaints. Strenuous efforts are being made to 
improve their lodgings and their present surroundings. A scheme for 
reclaiming the low lands of the town, to cost about 500,0001., is now 
being considered in detail, and, when it is accomplished, say during the 
next decade, the death-rate of the town may be expected to be as low 
os that of the non-Hindu population, or about 26 per mille. That the 
death-rate need not be high owing to climate is proved by that of the 
Christians, who live in a cleanly manner and under sanitary conditions, 
and amongst whom the death·rate is less than 17 per mille. 

Since compulsory vaccination was introduced in 1885, small-pox as 
'an epidemic disease has disappeared from Rangoon, and what of it still 
occms is invariably imported by the Madras coolies either from their 
own country or from the harvest fields of Burma. As showing the 
effects of compulsory vaccination it may be mentioned that in the six 
years ending with 1884, the average nnmber of deaths per annum from 
small-pox WDS 353, while in the six years since 1884 the average number 
has been 39 per annum. 

It is also interesting to note the effects of the introduction of a 
fairly' pure water-supply into the town; firstly, in 1879, and secondly in 
1883. In 1879 water was introduced into the suburbs of P8zoondoung, 
and the average number of deaths from cholera, which in the three 
previous years had been 231, was reduced in the next three years to 65. 
In 1883 water was laid on to the town proper, and the average number 
of deaths from cholera was reduced from 155 per annum in the six 
previous years to 59 per annum in the six succeeding years. 

~ .... ( 
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'l'he City of Auckland. New Zealand . 
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BY 

P. A. PHILIP, J.P., Town Clerk. 
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The City of Auckland, New Zealand, is situated on the southern 
shore of the 'V u.itematu. harbonr, possessing two docks, one of which­
the largest· in the southern bemisphere, being 500 feet long, 80 feet 
wide, with 35 feet of water on sill at high water, and having a wharf 
accommodation of nearly 3,000 feet-is ampl~ for ",esseIs of from 100 
to 5,000 ttms. 

The area of the city, which in 1870 was 663 acres, in 1891 is 
1,762 acres. 

The populatiorr in 1872 was 12,745, and in 1891, 29,000. 
The death mte in 1870 was 10·12, and in 1891, 1 ·17 per cent. 
The dmillage work done comprises 45 miles, inclusive of sewers 

amI pipes, at an outlay of over 50,0001 . 
• The city is supplied with a comfortable tramway service (horse) ; at 

present the length is about 12 miles. 
The water supply, provided at a cost of about 125,0001., is ample 

and of the purest chameter; it is drawn from the western springs, about 
three miles from the city, and is pumped into four large reservoirs oD.the 
high levels of the city, and them~e supplied by gravitation, the pressure 
being minimum 100 Ibs. to the square inch, maximum 140 lbs. ditto. 
There are about 80 miles of mams, and the numbp.r of service supplies 
is 2,500, the supply being ample for street watering, fire extinction, 
a.nd ornamental fountains, drinking troughs, public lavatories, etc. 

The total number of streets and roads in 1870 was 122, in 1981 it 
is 276, and their length is 44 miles. 

The Corporation have established swimming baths, both fresh 
water and salt water, with ample accommodation for both sexes. The 
fresh water bath, to which salt water is supplied during the summer 
months, is unequalled in the Colonies. These baths h8.,'e been provided 
at a cost of about 9,000/. 

The city p~ssesses two small but charming parks in the centre of 
the town, of an area. of about 13 acres each, and a Domain, with its native 
Bhrubbery (intersected with good roads and paths), of nearly 200 ncres 
close to the city; while the junctions of variou~ streets are all fenced 
and planted with trees and shrubs; and several of the streets are planted 
with plane, oak, poplar, and other trees. The Domain comprises one of 
the largest and best cricket sod football grounds in the Colonies. A 
commodious bowling green and several lawn tennis clubs exist. 

The city possesses a handsome free library, with newspaper, maga­
zine, and reference departments j also a lending branch with upwards of 
20,000 volu.mes and 5,000 manuscripts, plans, etc. ~his library is open 
to the public daily, and on Suudays from 2 to 10 p.m. For this library 
the citizens are much indebted to the munificence of Sir G. Grey, and 
to that of the late Mr. Edwar4 Costley who left 13,0001., the interest 
upon which is devoted to the purchase of new books. 
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Th,' art gallery established hy the C<Jrporation ill th" IDllnieipal 
hnildings PO"""'"""', owing to the mllllmeence of Sir George Grey and 
the late Mr. J. T. Mackelvie, one of the fin.,,"! roUections of curios, 
paintings, articles of vertu, etc. in the southern hemi."ph(>n>. 

The citizens are a\so indebted to the late Mr. Elam, who left 
10,000/. for the establishment of a school of art, free of """t to l"'pil., 
whicb, under the direction of Mr. Ps)'ton at the municipal bnildin~ i .. 
largely attended. The Art Socip.!y have a public meeting and reading 
room, and hold their sittings in the municipal buildings. 

The city possesses ample abatwirs, well situated, with good 
drainage and ample water supply. 

Cemetery provision for the city is well situated about nine miles 
from town by rail; it comprises an area of 188 acres. Intennents, 
except for blood relations, are DO longer permitted in the cemeteries 
existing within the city. 

The city po .. ..,sses several very large public schools, grammar and 
high school, and C niversity classes for ooth se3es. Elementary edltra­
tion is compulsory and nnsectarian. There are al.:o sel"erai private 
·schools. The number of children attending the public schools is soout 
8,000. 

The city possesses a large well-sitnsted hospital; besides commo­
dious new buildings for old men's and women's refuges, for which 
the citizens are indebted to the late Mr. Edward Costley, who left 
84,0001. to be divided amongst the various city institutions. The ho>­
pita!, ete. is controlled by the H""l'ital and Charitable Aid Board 

There is 8 good museum, containiDg a splendid collection, open 
every day, Sunday included. 

Viewed from sea or land the scenery of AU{'klaod is conside-red 
most beautiful, and the city PC:5ESS~S one of the fioest harbours in the 
world. 
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'!'he Co10111 of South Australia. 
BY 

Tuo ...... BoRTHWICK, M.D. (Edin.), Health Officer for Konsiogton 
and Norwood, kc., Delegate from the C<>10ny to the Congre;s. 

::: 

A short. account of the hygiPoe BDd sanitary conditions of South 
All~1;ralia will be of inte~1:, inasmuch as it shoW's these conditions 8S 

they exist in a new country, and afforns 8 basis of compuri:son with 
older communities. 

South Australia comprises a section of the Australian continent 
from north to south. The western boundary is formed by the colony 
of West Australia, while on its east lie the colonies of QUf>eDslnnd, New· 
South Wales, and Victoria.. Its northfOrn limit is f">;eeeded only 8 few 
miles by the most northerly point of Queensland, .and a large part of 
Victoria lies further south than its southern boundary; hence, it is 
e,ideot that South Australia is a misnomer. It has been propoSE'd to 
change the name to Contral Australia, but this term cannot correctly be 
applied to 8 country which extends from nort,h to south. Perhaps the 
proper det:.i.gnation would be Middle Australia, or, to use one word, 
M ... AUl,tralia. 

The northern half of this middle section of the continent is known 
as the }, ... Qt'them Territory-its acquisition dating from 1863, and 
as it lies nortb of the 26th parallol of latitude, and is, consequently, 
principally within the tropics, it will not be included in this account. 

South Atutralia proper is bounded on the east and Web"\: by the 
coloni~ already mentioned, the eastern boundar.,- being the 1415t and 
tbe western the 125th degree of longitude. The 26th parallel of south 
latitude forms its northern boundary, and it is bounded on the south, by 
tbe Southern Ocean, the coast-line extending from the 38th to the 
3h-t 45' parallel of south latitude, a distance of o\"er 2,000 miles. It 
comprises an art>a of 380,070 square miles. 

Ph!lsical features.-The southern coast~lille is broken by" two 
large bR!·s, the one extending 90 miles, the otber 200 miles inland. 
They overlap to some extent, and between the two lies a to~oue of land 
which has been {..'Omparro in configuration to Italy. Various other bays 
exist, hut they are not sufficiently large to affect the configm"Btion of t.he 
country. Still, the two gulfs mentioned expose 8 large extent of the 
colony to the influence of the sea. 

Parallpl to these gulfs lies a range of mountains, which attain an 
elevation of 2,334 feet above 8e& level. The average breadth of. the 
rapge is about 30 milt>S, and as it proceeds northwards it spparates into 
several smaller parallE'1 ranges, whose highest point is 3,000 feet. These 
ond in 8 series of hills about 29" 31' south latitude. Other smaller 
runges are scattered over the colony, but they are of little importance. 

The principal range divid .. tbe ri\-or system .of the colony. 
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On its eastern side are several small rivt"rs, which have their orIgm 
in the mountains, and vary considerably in size and volume. On the 
western side of the range is the only large river, namely, the Murray; 
it rises in New South Wales, but has a course of 500 miles through 

. South Australia, being nayigable nIl that distance, and find~ its outlet 
into the sea t.hrough a spries of lakes. In the interior of the ('olony are 
to be found watercourses of great length, which carry the flood-waters 
of Bouth-west Queensland, sometimes finding their way into the lnkes, 
sometimes losing themselves in the plains. In exceptionnIly w(>t sensons, 
the country is sometimes inundated for hundreds of 'mile.!ol, but these 
watercourses· are frequently dry for long p€'riods. 

The lakes of the colony include those mentioned, the lakes at the 
mouth of the River Murray, and the lakes in the interior., The latter 
are fed by the flood-waters, but are often almost dry and represented by 

• basins of mud 8nel salt. In the south-PMt are some volcanic lakes 
occupying the craters of extinct volcanoes. It is thus evident that the 
lake system has no hygienic value whatever. 

Tile geological formation of the country may be shortly described 
as follows :-" The rocks of the mountain ranges belong to the oldest of 
" the sedimentary series, anel outcrops of the same formation are to be 
" seen in many places rising like islands above the surrounding and 
(( newer strata. Much of the interior must be classed as secondary, 
" incl uding the great stony downs and' tablelands, where sandston~ 
" conglomerate, quartzite, gypsums, clays, anu limestone, in some plaees 
" highly fossiliferous, afe met with. North of Lake Torrens, extending 
U from the N ullarbor plains to the eastern boundary, is a broad expanse 
." of ~rtiary and post tertiary deposits, inteITUpted by plutonic rocks 
" and .the primaries that have been referred to. In some plsc(>s the 
" tertiaries are 300 feet in thickness, and seem to indicate a period of 
" slow submergence when beds of sandstone and limestone rich in 
" marine fossils were formed. Plutonic rock~ occur in several localities, 
" and in the extreme south-en..~t is a series of extinct volcanoes." 

The general nature of the surface of the country may, to some 
extent, be infel'red from the preceding description. The mountain 
ranges are, on the whole, well wooded with various kinds of eucalypti, 
and have well gra.qged valleys interspersed. Fertile plains lie betwefm 
the gulfs and the ranges, while to the eastward is a vast extent of 
smaller scrub and salt-bush. North of the gnlf is an extensive shallow 
dep ..... ion containing the lakes and plains of stony desert. Towards 
West Australia, 0..0;; far as has been explored, the country seems to 
consist largely of dense scrub nod s8ndhills, but towards Queensland, 
and in various other parts of t.he interior, there is some good pastoral 
country. Among the interesting features of the interior may be mc>n .. 
tioned the "Mound Springs," conical hills from which water flows, 
occurring singly or in gronps; thc!y are natural artesian wells, some of 
them being warm, others impregnated with minerals, nnd the natives 
are said to use them for medical purposes. 

Mete01!ological conditions.-For practicnJ purposes, the year may 
be divided into two sensons, summer, extending from Octo~er to March, 
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and winter, from April to September (inclusive). The summer months 
may be described as hot and dry, the winter months as cold and wet. 
The temperature is highest during December, January, February, and 
March, the mean in the shade exceeding 70° F. It occasionally exceeds 
1000 F. during those months, the highest recorded tempera.ture being 
116' 3° F. In March the heat is of shorter duration and the nights are 
cooler. The same may be Said of November, while October, with a. 
mean of about 62° F., has very few 'hot days, and might ahuost be 
classed as a whiter month. After March the temperature falls rapidly, 
and reaches its lowest point in J une, July, and August, the. mean being 
about 53° F. The lowest recorded temperature (at Adelaide) is 
32.3° F. During April and the early part of May tho mesn is about 
60° F., and the rains which now fall, along with the retained heat in 
the soil, cause a rapid growth of vegetation, which .is only interrupted 
by t,he cold of winter, and starts afrp.sh towards the end of August. 

In reg8.rd to the heat of summer, it is by no means unbearable, and 
rarely oppressive, except when a hot wirid, sometimes laden with dust, 
blows from the interior; for the extreme dryness of the air, as shown 
by the wet-bulb registering as much as 67' F., or 210 below the dry­
bulb, to a large extent compensates for the heat, and although rain 
rarely falls, there is frequently cold cloudy weather. 

T!te raillfall is grestest in the months of May, June, July, and 
August, aver8.0oing about 2i inches; there has been recorded a maximum 
of 7'8 in June. The average number of wet days is 13 in May, 14 in 
Junt", 16 in July, and 16 in August. 

The average rainfall of December, January, February, and March 
is under 1 inch, and frequently during those months little or no rain 
falls. November averages just over 1 inch, and October, September, 
and April nearly 2 inches. The p.verage annual r~nfall (for 51 years, 
1839-89) is 21'114 inches, it has been as high as 30-S, and as low as 
13'4 inches. These figures, as well as the preceding, refer to Adelaide, 
but there is considerahle variation throughout the colony. Thus, on 
the Mount Lofty Ranges it is ns much as 40, in the south-east from: 30 to 
22, along the Murray from 18 to 12, on Yorke Peninsula 13, and at 
the head of Spencer Gulf about 9 incbes. Probably for 100 miles 
north of Adelaide it averages nearly 21 inches. The interior of tbe 
colony is occasionally visited by heavy rains, and when these occur, as 
they usually do in summer, they ure the tropical rains of the northerl,l 
coast of the continent, which haye been carried beyond the usual limit 
by 8 strong north-west monsoon. This, however, is n. rare occurrence, 
and the interior is frequently exposed to prolonged drought. Heavy 
winter rains may fall in the north when the centre of the cyclonic 
disturbance passes (in its course from west to east) well to the north of 
Adelaide, but, as a'rule, it follows a line parallel to the CORst and passes 
to the south of Adelaide. 

The changes in the l,arometic pressure proceed from west to east 
across the continent, being noted in Western Australia from two to· 
four days before reaching Adelaide. It is highest during the winter 
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months, with l\ m~An of 30'127 inchp..s, while the menn of lmmm£'1' iR 
29'990. The highest recorded reading is 30'553, the lowPSt 29'096 
inches. The fluctuations are grPAtest during winter, the gi-eRwst range 
in anyone month being 1'379, and the least 0'474. 

-TIle winds, during the snmmer, tend towards the hooted interior of 
the continent, and sonth winds prP-dominate., whilf', during the winwr, 
north and north-E'.ast winds prpl"oi1. Throughout the whole year thp· 
prevailing win~ of the interior are south-east, but during summer they 
are influenced by the north-west monsoon, which, WhpD strong enough, 
may sweep south through the colony os the bot wind previomdy referrffi 
to. It very rarely carries the rains along with it bpyond the M<>DonoE>U 
:Ranges of the Northern Territory; but it has been already pointed out 
that this does occur. Thus, it follows, that with u. strong monsoon and 
tropical rains in the north, there is B hot summer with hot wind .. 
further south, but when the monsoon is weak and the interior dry, the 
polar currents from the south-east pre\"ail, and there is consequently n 
cool summer in the southern portions of the colony. 

The highest temperature in tlte .tun by the lampblack bulb is in 
January, about 160° F.; the lowest, in July, 1200 F. 

The mean IUm/u'ne is from 1 a S to 10'5 hours per diem in thp 
SllmIDf'!r months, and from 3'1 to 8' in the winter. In regard to thE" 
state oj the skU, the summer months have from 15 to 20 almost wholly 
clear days, the winter from 10 to n. Taking the whole sky as 10, 
the m(>an amonnt of cloud in each month is as follows :-Januory, 4; 
February,3; Mnrch,4; April, 4; May,6; June,6; July, 6; Augnst,6; 
September, 5; Octob(>r, 4~; November, 5; Deeember,4. 

The relatit·e humidit!l is from 45 to 50 in the snmm(>r, nnd from 
50 to 79 in the winter months. 

The amount ojet'aporation from the surface is grf'at(>st in January, 
when it vari~ from 9 to 11 inch(>s j nnd lenst in June, from Ij to 
2 inches. During the three hottest months it al'ernges .. inC'h pE"l" day, 
and when a hot wind is blowing it may he as much as ,\ inch; while 
in the coldest m~llths it averages about rt-u- inch per day. 

The climate as 1\ whole is salubrious. The cold of wintE'r is not 
excessive, and the heat of summer is compensatro for by the dryn(>!'..<;; 
of the air, which permits both work and play to be l1ndf>rtakt">n with 
impunity. Almost every variety of dimate can be obtained. The ~old 
wet winter of the Adelaide plnins can be excbangro for the drier part.~ 
of the north, while the summer ht>8t of the plains may he es<"..tlpro. at 
the seaside or in the hills, where the difference of tE'mperature ma~' bf> 
as much as 20" during the day, and still more at night. But throughout 
the colony generally, the clearness of the atmosphere and the nndolldf'<l 
tiky render 8 large portion of the yMr exceedingly plC'3sallt. 

General progress of ti,e Colcmy.-Th(> fir.,t ~ttlE'n; arrin"d tOWRl'ds 
the end of 1836. AftE'r an iutA:>rvRl of a little over half a (,potury, we 
find (31.t December 18N9) a population of 319,166 thRt has pushed it • 
. wnv for hundreds of mill'S into the intprior. OVf>r 9,OOO,()(X) of Olilf'S 
hn~·~ beE'n nlienRtro, and nf"srly 3,000,000 hrought undpr rultivRtion. 
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Thprt" are 170,000 ho~ 324,000 cattl{"., and 6,400,000 shepp in thE' 
colony. The staple produce exported during the year amounted to 
n_Iv 3,OOO,OOOi.; while the total export and import trade togeth .. 
e.xce~ed H,OOO,OOOi. There are ahont 14,000 miles of main roads, 
apart from district roads; and 1,756 miles of railway run-e hE-f.n COD­

strnctro, extRuding to nearly the centre of the continf"nt on the one 
hand, and communicating with ME'lbourne on the other, while 8 branch 
extends to the Barri .. district of New South Wales. There are 11,677 
milf:'S of te]pgraph and telephone wires; and, pt"rhaps, theI'f" is DO bett(>r 
example of the energy of this handfnl of poople than their a.,.",mpli.m­
ment of the great work of carrying the telegraph right across the 
continf'nt, a distance of 2,000 mi)p..s, WhpD it was a vpritable "f-erra 
incognita." This trans-eontinpntal win> meets the cable of th(> Eastern 
Extension TelE'.graph Company at Port Darwin, and thus p1aeps 
Australia in direct communication with England. 

Adelaidf"., the capital of the colony, has a population of 45,000, or 
including the suburban towns of OVE'r 90,000. It is situated OD the 
plain..c;; about midway betwef:'D the Mount Lofty Ranges and the gulf on 
a rising piece of ground which is exceOOingly ad'f"8ntagoons for drainage -
purposes. It is generally admitted that a more admirahle site rould 
not have been selected. The city is abont a mile sqnare, and the 
streets, which are wide and well madE'" run f'aSt and wE"St a.od nort.h 
and south. It is !'urrounded hy a belt of land about half a mile wide, 
called the Park Lands, whi(·h are planl<>d with tre<>s ami reseITed for 
public purposes. Within the city itself are s(>l""E"ral large 8q1UlI"f'S laid 
out with flowers and shrubs, while the Botanic Gardens and Park, 
an extensive domai~ are well known for their experimental and orna­
mental valUE'. Separating north from south Adf"wrie is the Torren8 
river, which formerly in summer oonsistro of a C'hain of o:ffE"omvf" 
waterholes, but has now be-en eonverted by the ~nstruction of a dam 
into a fine lake, much used for boating purposes. Works of a purely 
sanitary natore will be referred to again. 

The suburban towns combined have a population which exceeds 
that of Adelaide, and ... aries indinduaJly from 1,000 up to 1l,OOO. 
They are spread O\'er a considerable area,- and, being of more recent 
date, are not so advanced in public works as the city. The othpr 
corporate towns are scatt~red throughout the eolony, and may he cla. ... ~ 
... seaport towns, mining towns, and a,,"l"ienitural towns (that is, town. 
forming the centrps of agricultural districts). ThE'ir population..c;; ,'an" 
from 700 to 9,000, aod, eombin~ amount to 24,000. ThE'y are aU 
wplllaid out, but have various sanitary drawbacks to contRnd with, 88 

will apr- later. 
Sanitary progrea,.-In considering the sanitary condition of a 

new country, it must be remembered that 8 great deal of energy is 
necessarily expended in hringing nature under subjection. The fset 
of living is so real that the iDanner of living is for the time being of 
secondary importance. Accordingly it is !Jot altogether to be wondered 
at if we find 8&Ditary requirements sadly neglected in fJle .... Iy day. of 
th. colony'. hi.tory. Prenous to 1873 there was no specia1 legislation 



176 Municipal Hygitne and Demography. 

in the direction of conserving the public health. In the various muni­
cipal Acts which were passed before that date the corporations 
had power "to adopt all such measures as they may deem necessary 
" for the cleansing of the said city and the preservation of the public 

." health, and for the prevention and suppression of nuisances." This 
seems comprehensive enough; but the energy of the corporations was 
all spent in other directions, and the sanitary result W85 feeble indeed. 
As far as the colony outside the corporate towns was concerned, thf>re 
was no provision whatever made in regard to the public health, except 
that the Governor in Council might make an order in case of emergency. 
Thus, it is apparent how a mass of sanitary arrears was accumulating, 
and was being !Iebited to the public health occount of the colon)'. To 
take Adelaide itself as an example, the drainage was effected by open 
cha.nnels in the streets, the cesspits were leaky, the ground was soaked 
with filth, and in fact it was described as "a city of stinks from onE' 
end to the other." In regard to the rest of the colony, official repork4 
show that the following conditions existed in every direction, namely: 
defective drainage, imperfect construction of cesspits, tainted water 
supply, and inefficient (if any) scavenging arrangements. While the 
oondition of the city of Adelaide has been reme<lied, that of the greater 
part of the colony h .. unfortunately been but little improved. 

In 1873 the" Public Health Act" was passed, and in 1876 it was 
amended; they constitute practically one Act. A Central Board of 
Health was created, aD<~ also local boards with certain powers. The 
latter boards are constituted by the councils (for the time being) of 
all corporate toWDS and districts; and this constitution is unfortunate 
in various ways for sanitary progress. On the other hand, the Central 
Board is hampered by a want of practical sympatbyon the part of the 
Government; and these circumstances, along with the permissive and 
tentative nature of the Acts themselves, do not conduce to good work 
being done. T,hus, n medical officer of health is appointed by the 
local boards when the Centrol Board thinks the circumstances require 
it, and this hD:S been done in the case of the principal corporate towns; 
but the officer is so poorly paid, and in fact discournged to act with 
anything like zeal, that the appointment is in the majority of instances 
8 sinecure. 'Still, on the whole, these Acts have been productive of 
some good results, as may be inferred from Tuble VIII. in the 
Appendix. 

They were again amended in 1884 by the "Public Health Acts 
Amendment Act," which gives power to the Government to proclaim 
any contagious or infectious disease, thereby rendering it compulsory 
on the medical attendant to notify every case of such clise.ase to the 
Central Boord of Health, B lee of 58. being allowed. Hitherto, only 
small-pox, cholera, and yellow fever have been proclaimoo; and 8S 

these diseases are unknown in the colony, the Act is to all intents and 
purposes a dead letter so far as 'notifitation of infectious diseases in the 
colony is concerned, ond is only useful in so far os it as...~sts the 
operation of the Quarantine Act. Still, its application can be extended, 
mid there is evidence of a public ft·eling growing in that direction, so 
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that before long we may hope to see notification of all infections 
diseases Ulftde compulsory. It muy be mentioned, that some corpol'ate 
towns adopted the system of t'Ompulsory notification ill 1886 by ~eallS 
of. a byelaw placing the onus of notification on the householder; aud 
while it has worked very well, both from a. practical aud educatioDsI 
point of yiew, it must be admitted that the dual sYhtem is the more 
... ti.factory. 

Among the special sanitary difficulties that have to be grapplc><i 
with is tbe difficulty of ohtaining " pure water supply in many parts 
of the colony. In sowe places water itself is scarce, while in others 
it has to be procured from tainted sources; anti the greatest care has 
to be exercised in preventing contamination. In IDOb1. of the towns 
the Government bus com;tructed waterworks, the water being obtained 
in many instam .. 'es from creeks and springs by pumping and conducted 
into tanks and reservoirs. The city of Adelaide aud the suburbs are 
fortunate in ha\-illg an exceptionally good and abundant water supply, 
which was introduced abont 18S7. A short sketch of this and of the 
drainage system of Adelaide may be of intere~'t 8S representing the 
chief sa.uitary works of the colony, and works which have undoubtedly 
contributed to the improvement of the public bealth, as may he seen 
from Table IX. in the Appendix. 

"The rour<'"e of the water supply is the Rh"er Torrens where it 
it;:;ues from the lfount Lofty Ranges j and the catchment area equals 
about 150 square miles, consisting of very hilly nt.oges of a slate Bnd 
snndstone formation, COVt"red with poor ~il Bnd sparsely timbered. 
The flow of the river is constant but vuriable, 8<.'Conling to the season 
of the year. The headwork::; consist of a heavy mBlSOnry weir, coo­
~tru(."ted in a narrow gorge. No filtering appliances are used, 8S the 
water after the first winter floocls have passed. over the weir (ami been 
]'(>jected) becomes dear and fit for U8e. The intake is regulated by a 
sluit'e-valvl", which can be opened and dosed ill two minutes; and no 
bye-wnshes are nel'tk"tl. An open aqueduct about 3f miles long condu(·ts 
the wawr to two reservoirs, whence it h; distributed to the city.. The 
letieI"\·oirs contain, respecth"el~', 140,500,000 and SH6,915,752 gallons; 
and the consumption fiuctuat(>s from 1,750,000 gullons in winter to 
6,000,000 gallons in suwmer, per diem. The servit"e is high prf>~nr<' 
with com;tant supply, and for domestic use uD::;tinted." 

The following analysis of the water is by' Prof. lli'llnie of the 
Adelnide U niven;ity :­

Total ""lids 
Chlorine 
Free ammonia 
Albuminoid ammonia. 

45' 00 pel' 100,000 par~. 
13·25 

·ow 
·030 

" 
" 
" 

" 
" 
" Nitrates aud nitrites Nil. 

Oxygen consuwed (Tidy't; 
process) 'I~O " " 

He points out thtlt the albuminoid ammonia is very high, a.nd that 
the o:s:~·gEm consumed is greater thun it ought to be; but that from the 

1 p. 1855. 1I 
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comparatively small quantity of free ammonia. and the absence of 
nitrates and nitrites, the impurity is more of vegetable than animal 
origin. 

The drainage system, with which is connected- the sewage farm, 
was begun in 1882, and was finished, as far as the city is concerned, 
in 1884, but since tha~ date it has continued to be extended to the 
various suburbs. "The main sewers aod branch house-drains from 
" the sewer to the buildJng line of the streets are laid by the Govern· 
" ment, while the house·drains inside that line are laid at the owner's 
" cost under the immediate supervision of the Hydraulic Department. 
" At the boundary or the premises" boundary trap was fixed, and the 
" arrangement of all house-drains, traps, vents, and sinks, is designed 
" by the department after conferring with the owner, so that there is 
" uniformity or desiga throughout the whole system." Drigina\ly, 
street grids were placed every 50 reet along the street sewer; but these 
were found to be vents for the escape of sewer gas, and such intolerable 
nuisances, that they were finally nearly all closed, and ventilating pipes 
or shafts fixed wherever practicable. At the same time, the boundary 
traps were removed back close to the house and a ventilating pipe was 
placed on the sewer side of the trap. This is the only special difficulty 
which has occurred in connexion with the dminnge system. The smell 
proceeding from the street grids was so offensive that people passing 
felt sick, and sometimes vomited. It was described as sickening and 
oifensiv(>., "not like that of fcecal matter so much as it was of decom­
posing cabbage water and rotten onions!' The smell W88 confined to 
the street grids, and was not noticed in the course of the house-druins; 
hence it was apparent that the boundary traps were working effectively, 
but that the grids were ventilating the wrong way. It was considered 
probable that the smell was the result or the accumulation of gas 
between the street sewer and the bO\lodory trap, where no provision 
had been made for ventilation; and, certainly, when this defect was 
remedied there was a complete ·disappearance or the nuisance. Duly 
one or two grids were left open in each street i and, according to the 
testimony of the hydraulic engineer, there is .. steady current through 
the sewers, and the air in them is much improved. The sewers are 
mnde up of the following lengths and Bizes:-

Open concrete channel . 32 miles. 

Covered· .. .. 1'31 .. 
Egg - shaped sewers, 3 reet 4 inches by 

5 feet 1'62 .. 
" .. 2 r.et 8 inches by 

4 reet '67 .. 
.. .. 2 feet 4 in(~hes by 

3 reet 6 inches '93 .. 
Wrought-iron tube, 42 inches diameter '04 .. 
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Pipe sewers, earthenwnre, 24: inch(>S diameter '57 parts, 

" 
cast-iron, 24 

" " '27 
" 

" 
earthenware, 21 

" " '38 
" 

" 
cast-iron, 21 

" " '19 
" 

" 
earthenware, 18 

" " I'll 
" 

" " 15 
" ". 2'76 

" 
" " 

12 
" " 7'57 " 

" " 
9 

" ." 16'55 
" 

" ". 6 
" - 37'71 

" 
Totsl - 70' 00 miles, 

"The open concrete channel carries the sewage to the sewage 
farm, which is situated about four miles from the city. Adelaide being 
154 feet and the sewage farm 40 feet above the level of the sea, the 
force of gravitation is sufficient to cause a rapid flow of the sewagp.. 
The farm comprises 470 ~res, and the soil T'aries from a stiff clay to 
a sandy loam, It is dirided into 21 paddocks of from 8 to 25 noros 
in size, and water has been laid on to each, for the use of cattle 
dppasturing in them. The farm is worked on the broad irrigation 
principle, combined in the winter months with intermittent downWard 
filtration. The filter beds are thoroughly under-dmined, anel work 
most effectually, the emnent carnl'd off therefrom being perfectly clear. 
The sewage is first strained by revolving strainers, and is then conducted 
over the farm by means of cement carriers and tarred wooden troughing. 
The production of the land treated with sewage has b~en extraordinary, 
the crops grown consisting of lucern, Italian rye grass, mangolds, 
sorghum, wheat (for hay), barley, vines, and wattles. A large number 
of cattlE'., horses, sheep, and pigs are also kept on the farm. It was at 
first intended to carry on dairy~f8rming, but this had to be abandoned, 
on account of the popular prejudice against the produce. Still, how~ 
ever, the green crops nre cut and sold to dairymen outsidE', and with no 
bad results. Far the two years ending June 30th, 1889, there has been 
a profit oyer the working expenses, not including interest on working 
capital or rent for land." 

Referring to the prejudic'C against the dairy produce of the farm, 
it may be mentioned that there were no actual grounds for it. As 
regards the eJl'ect of the farm on the public he8Ith, a nuisance arising 
from the smell of the sewage is very rare; and, although suspicion has 
at times been raised as to the cause of outbreaks of enteric fever, when 
investigated they have been shown to have an origin from other sources. 
In one instance, a man employed on the farm was attacked with enteric 
fever; Bnd, as he was in the habit of drinking the effluent water rnther 
than take the trouble to go to the taps, it is impossible to say how far 
this was associated with the diSeuse; but it raises the interesting 
question of the destination of germs in sewage farms. The follOwing 
is the result of the analysis of two samples of eftIuent water by 
Professor Bennie; the first sample was taken after heavy rains on the 

H 2 
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two previous days, the Recol1cl after flcarcely nny fain for two or three 
days prel"iom.ly. The figures express parts per 100,000 :-

Sample. 

1 

2 

Free 
Ammonia. 

0'80 

0'41 

Albuminoi(l 
Ammonia, 

0'14 

0'05 

Nitrogen ! 
as Nitrates I 

and Nitrite~. I , 

0-36 
i 

1'18 

Oxygen 
consumed. 

0-2;") 

0'18 

---

I 
I 

I 
I 

Total 
Solids. 

177'64 

2j7'S 

He points out that as sewage llSUOlly contains fl'om 4' 5 to 5' 5 
parts of free ammonia per 100,000, nnd either no nitrogen os nitrates 
and nitrites, or.mere traces, the above serre to show that though the 
water is very impure, a very considerable purification has been effected. 
The presence of nitrogen as nitrau-s and nitrites Rhows that 8 great· 
part of the nitrogenous matter has been oxiclised anel to that exte-nt 
destroyed. In the second Mmple, when the water waR flowing slowly, 
the presence of less ammonia, but more nitrogen a~ nitrates anel nitrite~ 
(os compared with the first sample) indicates a more effective oxidation, 
and this is borne out by the smaller a~ount of oxygen consumed. 

The effect of these works on the sanitary condition of Adelaide is 
apparent not only in the out,Yard anel visible aspect of the city, but in 
the mortality. In regard to its appearance, from being "a city of 
stinks" it hns come to be looked upon 118 the cleanest city in the 
southern hemispliere, while in regard to the mortality, Table IX. shows 
th~ various death~rates which bear upon the point. 

Other tables are appended in illustration of the preceding remarks 
onel of focts which have of necessity been left out in this short 
paper, 

It may he added, that among various official popers utilised in 
compiling the foregoing statements, the annual reports of the Govern­
ment Astronomer and of the Registl'Ol'-Gt>nerai have been chiefly drawn 
upon. 
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APPENDIX. 

T~BLE I. 

POPULATION at the TillE of each CENSUS. 

I - Inc eage on PUWiOlll 

I 
Popu1n.tion. Censua. 

I 
--". 

I Mal"" I Females. Tot:t.l NummCllt.j PerCent. 

· ..... I 7 .... ,,,. .. - -
· l'!.670 9,7" ...... ..... "'8 

· 35 .... !8,308 63,700 .1,310 Ift6'S 

· 43,7.0 42,101 ..... , !,!.1!1 "'7 

· ...... 8I.7M ' ...... 41,008 .7'1 

· ...... 7MIS 163,652 ... ... "'8 

· ...... 90,218 '85 .... 22,17. lS'5 

· 110,491 l{)!.i80 !lun 27.665 U'O 

· 149,530 "" .... 279,965 ...... Sl"! 

TABLE II. 

IN}'LUENCE of bUlIGRATION and EllIGRATION on POPULATION • 

. 

I Excess of Proportion of 
Natural Inereas 

l!eriods. to 100 of 
Immigratinn Births over Migration 

OYer Emigration. Deaths. Increase. 

1636·89 . . 121'1,412 

I 
186,608 \45 

183£-65 . · . 52,290 I 52,893 101 

1860-119 - . - 76,121 

I 
133,715 175 

TABLE III. 

AGE CONSTITUTION of POPULATION in 1881. 

• 
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TABLE IV. 
URBAN and RURAL D,STRIBUTION of POPULATION in 188!. 

(Urban includes population of all corporate towns.) 

-- I Per Cent .. 

Urban popUlation - - ,n'2 
Rural 

" - - - 68'7 

TABLE V. 
BIRTH, MARRIAGE, and DEATH RATES. 

Year. Birth Rate. MarriRge Rate. 

1844-.';0 w 

1851-60 
1861-70 -
1871-75 w 

1876-8u -
1881 -
1882 
1883 
]884, 

1885 
1886 
1887 -
1888 
1889 

3G'0 7'4 
43-5 9'9 
42'9 8'8 
87'6 7'6 
83'2 8'8 
88'5 8'8 
:18'0 8'8 
3ij'O 8'6 
89'0 8'4 
89'0 7'9 
86'5 6'0 
85'0 6" 
8S'S 6'7 
8"7 6-5 

TABLE VI. 
INFANTILE MORTALITY. 

Year.· I Infantile Mortality 
per 1,000 Births. 

-

1885 - - - 118 
1886 - - - \26 
1887 - - - 111 
1888 - - - 96 
1889 - - - 94 

• Previous to 1885 data are unroliablo in tbi. rnpect. 

TABLE VII. 
DEATH RATES of AGE GROUPS in 1889 •. 

-

Death llate. 

14'9 
15'5 
15-5 
15'8 
14'9 
14" 
16'4 
15'0 
15'7 
12'. 
IS'S 
12'7 
12'0 
11'1 

po:'=.on.11 A~~~.II"'·I6-l··I'o-"·I"-"·I·0-2+""·I-·I4H5·I_·1"'7,j 70-
....... II. 11" 11 .. ··\···1,··1··, \···1···1·+,··1 ~ .. ~ 1 .. ··1,60 .• 
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TABLE VIII. 

MORTALITY in RELATION to SANITATION, taking 1874-76 as a CENTRAL 
PERIOD, which embraces the passing of the PllBLIC HEALTH ACTS. 
During this period there occurred severe Epidemics of Scarlet 
Fever and Measles. 

! 1858-65·11866-73.!1873. 76.11877-02.1 18RS-B •. 

I ; 
I Total Deotb Rate - 16·37 I 14-75 17-89 , 14-68 13'37 ._-- -

Menslco8 

! 

'214 

I 
-095 -598 I ·056 'Oi6 . - -

I Scarlet }o'ever - - -SOL '073 l'i63 '229 '037 
Iniluenza - - - '069 '032 ·031 '010 ·008 
Whooping Cough - '296 . '310 '031 I ·17S '190 
{ Diphtheria - - ·584 -514 ·312 , '260 '307 

Cronp - - - '425 ·300 '264 ·'57 '193 
·Enteric i'eYer - - '663 '629 -597 I '423 '467 
Diarrhmal Diseases - 1'823 1'528 1'5~2 1'381 1-169 
Phthisis - - - '946 '946 '983 )'024 1'0-;6 , 

• Along' with enteric fever are ineluded simple. continuoo. and remittent fevers, which tenns 
certainly are synonymous with enteric in this colony. 

TABLE IX. ( .. ). 

:MORTALITY of ADELAIDE in RELATION to the DEEP DRAINAGE. 

NCTB.-The deep dl'lli~ S)'stem WILl inaugurated in 1M!. and completed about the end of 
1884.110 that the period lSS!-fH forms an iutermediate period {or purposes of comparison. 

1877-81. IB82-84. ! IBB5-B8. 

Colony - 14·5 15·3 \2·5 
·Adelaide 21·5 21·1 IS·8 
·Colony minus Adelaide IS·0 14"3 U·g 

• Deaths In pllblic institutions of personll not rumally resident in .he city are excluded from 
Adelaide and added to Colony mwua Adelaide. . 

TABLE IX. «(3). 

187IH!L 18S ...... lSSS-8B. 

- I Colony I Colony I Colony ·Adelaide. minus • Adelaide. minUlil -Adc)aide. minWJ 

I 
Adelaide. Adelaide. Adelaide. 

Total Death Bate - .... 12" .... ,. .. "' .. 11·40 ------
{DiPhtheria - · . ., ... ·S. .,. ·30 .S! 

Croul' - - · ." ·SI ... .,. ·10 ." tEntenc Pever .,. . .. I'll . .., .,. ."" Diorrhaw.! D~ 1"S,. l' III I'IS ,. .. 1'21 ·116 !'hthiBilI_ - · .... .,. . ... ·so '·156 ." 
• Inclu~ing aU deaths in public institutions. 
t Bowne fever inc1udee simple. continued. and remittent fevers. 

---+)_o~cc>~(---


	003649_0000
	003649_0001
	003649_0005
	003649_0006
	003649_0007
	003649_0009
	003649_0011
	003649_0012
	003649_0013
	003649_0014
	003649_0015
	003649_0016
	003649_0017
	003649_0018
	003649_0019
	003649_0020
	003649_0021
	003649_0022
	003649_0023
	003649_0024
	003649_0025
	003649_0026
	003649_0027
	003649_0028
	003649_0029
	003649_0030
	003649_0031
	003649_0032
	003649_0033
	003649_0034
	003649_0035
	003649_0036
	003649_0037
	003649_0038
	003649_0039
	003649_0040
	003649_0041
	003649_0042
	003649_0043
	003649_0044
	003649_0045
	003649_0046
	003649_0047
	003649_0048
	003649_0049
	003649_0050
	003649_0051
	003649_0052
	003649_0053
	003649_0054
	003649_0055
	003649_0056
	003649_0057
	003649_0058
	003649_0059
	003649_0060
	003649_0061
	003649_0062
	003649_0063
	003649_0064
	003649_0065
	003649_0066
	003649_0067
	003649_0068
	003649_0069
	003649_0070
	003649_0071
	003649_0072
	003649_0073
	003649_0074
	003649_0075
	003649_0076
	003649_0077
	003649_0078
	003649_0079
	003649_0080
	003649_0081
	003649_0082
	003649_0083
	003649_0084
	003649_0085
	003649_0086
	003649_0087
	003649_0088
	003649_0089
	003649_0090
	003649_0091
	003649_0092
	003649_0093
	003649_0094
	003649_0095
	003649_0096
	003649_0097
	003649_0098
	003649_0099
	003649_0100
	003649_0101
	003649_0102
	003649_0103
	003649_0104
	003649_0105
	003649_0106
	003649_0107
	003649_0108
	003649_0109
	003649_0110
	003649_0111
	003649_0112
	003649_0113
	003649_0114
	003649_0115
	003649_0116
	003649_0117
	003649_0118
	003649_0119
	003649_0120
	003649_0121
	003649_0122
	003649_0123
	003649_0124
	003649_0125
	003649_0126
	003649_0127
	003649_0128
	003649_0129
	003649_0130
	003649_0131
	003649_0132
	003649_0133
	003649_0134
	003649_0135
	003649_0136
	003649_0137
	003649_0138
	003649_0139
	003649_0140
	003649_0141
	003649_0142
	003649_0143
	003649_0144
	003649_0145
	003649_0146
	003649_0147
	003649_0148
	003649_0149
	003649_0150
	003649_0151
	003649_0152
	003649_0153
	003649_0154
	003649_0155
	003649_0156
	003649_0157
	003649_0158
	003649_0159
	003649_0160
	003649_0161
	003649_0162
	003649_0163
	003649_0164
	003649_0165
	003649_0166
	003649_0167
	003649_0168
	003649_0169
	003649_0170
	003649_0171
	003649_0172
	003649_0173
	003649_0174
	003649_0175
	003649_0178
	003649_0179
	003649_0180
	003649_0181
	003649_0182
	003649_0183
	003649_0186
	003649_0187
	003649_0188
	003649_0189
	003649_0190
	003649_0191

