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TO THE JOINT GAS AND WATER, AND SANITARY
COMMITTEES OF THE COUNCIL OF
NEWCASTLE-UPON-TYNE.,

(GENTLEMEN,

At the Council Meeting of Jannary 9th, a letter
from Dr. HuxtLEY, of Humshaugh, complaining of sewage
contamination to the water supply of Newcastle, was referred
to you for consideration. You met to consider this letter on
the 20th January aud 22nd Febroary, and visited the Water
Company's reservoirs at Colt Crag, Little Swinburn, and
Hallington, on the 4th and 18th I*ebruar} At a Special
Meeting of the Coancil, ealled by requisition to the Mayor,
and held on the 27th of February, you presented a Report,
and, after some verbal alteration, that Report, containing the
following Resolution, was confirmed :—

“ That this Committee recommend to the Council, that
previous to any independent authority being engaged, the

City Engineer and the Medical Officer of Health visit the -

locality complained of, and examine into and report fully to
the Joint Committee upon the present position ; and that
they also report on the collection, storage, conveyance, and
distribution of the water supply of the City, with a view of
securing an ample supply of pure and wholesome water for
domestic use.”

This is a very comprehensive resolution ; and a Report
covering all the gronnd here indicated must, ueceaqarllv be
of considerable length.

There has been much information to collect, and much
preliminary work to do, before we could hope to set before
you a report that would meet the case,

We have thought it imperative that we should jointly
visit the whole of the works, examine generally the various
colleeting grounds, and mumtelv the wvarious reservoirs,
besides trm,mrr out the chief feeders, and walking over the
whole of the aquvdnct from its commencement at Colt Crag
to Newcastle. This we have done, and have come to the
conclusion that the investigation divides itself readily and
distinctly into : .
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4

1st. The engineering features of the water works, and
quality, quantity, and mode of supply.

2nd. The purity of the supply.

We have, therefore, although reporting jointly on the
general teatures of the case, each devoted his attention more
particularly to the details of that part which fell naturally
under his department.

Thus, while we coneur in the report as a whole, it is to be
understood that the responsibility for engineering statements
rests with myself, and, for sanitary and medical matter, with
the medical officer.

The analyses of samples of water taken by us have been
made by Mr. J. Parrinsox, and, where other analyses are
quoted, the authority is given,.

HISTORY OF THE WATER SUPPLY OF
NEWCASTLE.

Berore discussing the present state of things, it may be
interesting briefly to run over the various steps which have,
from time to time, been taken to supply Newcastle with
water, These date from a very carly period, and the first
~commencement of enterprise in this direction appears to

~ havk been by the monks of the varions religions houses in
the Town, and to have heen undertaken for the benefit of
themselves, and their monasteries,- and retainers. Braxp
mentions a spring, at the top of Pandon Bank, supposed to
have supplied the house of Carmelites. The Black Friars,
about 1264, made a conduit from a spring in the Warden's
#Close, which supplied their monastery, and was carried
Jorward into the Town. The Grey Friars, about 1342, were
- granted the sole use of the Seven Head Wells, which seems
to have been a spring of some note in those days. Probably
these three springs were those mentioned by Lerawp, the
antiquary, about 1538, where he says: * There be three
hedds of condutes for fresch water fo the Town.”

The population at that time would not exceed 6,000 to
7,000 souls, most, if not all, of whom would be dependents,
‘in some way, of the various religious houses ; and, no doubt,
these springs supplied the greater part of the inhabitants




with drinking water, whilst water for their general wants
was got from the Tyne. There are records, however, shewing
that, about 1600, there were several public pants in various
parts of the Town. In 1647, one of these pants was “cut
off” by order of the Common Council, as being unfit for use.
In 1671, there was great scarcity, and the supply was
curtailed by the Council. This was owing, in part, to the
increase of population, and partly to the failure of some of
the springs, which had been drained by colliery workings.

In 1693, Cotasert Dyres proposed to supply the Town
with water by pumping from the Tyne, at Sandegate, and
this scheme was actually carried oat, though the works were
designated by the Towns-people as * The Folly ;™ and, no
doubt, only great need of water wonld make them accept it
from such a source, contaminated as it was, with sewage.

The next scheme was by WitniaM Yarsorp, an attorney,
of New Woodstock, in Oxfordshire, who appeared before the
Mayor, and proposed means for supplying the Town with
“good and wholesome water,” which were so far satisfactory
to the authorities, that they granted him a lease for 300
years of “all waste grounds without the walls, but within
the liberties of the Town,” including powers for the erection
of cisterns, works, &c., and for breaking up the streets to lay
down his pipes. He was restricted to thirty taps for phivate

houses, so that the system seems to have been one for public -
supply by pants in the streets. He was not to get any,part, -

of his supply from the Tyne, nor was he to interfere with
any of the springs on the Town Moor or Castle Lieazes, nor
with those that supplied the works of Curaserr DYKES, in
Sandgate, or Mr. liLLisox, in Pandon, or any of the existing
pants in the Town. From this, it would seem that DykEes’s
“Folly” thongh nominally deriving its supply from th

Tyne, really did so from streams or springs running into 1

possibly from the lower part of the Pandon Burn. The
Council was also to have power to break into the pipes to:

get water in case of fires,

Yar~onp, having agreed with the Council, proceeded to
cet an Act of Parliament in 1693-9, entitled ; “ An Act for
better supplying the Town of Neweastle-upon-Tyne with
Water.,” This Act was granted in a liberal spirit, and gave
him ample powers, while protecting him against extortionate

claims for compensation. He at ouce commenced work near
Coxlodge, about four miles north of Newcastle, adopting a

—



spring rising from the borehole of an abandoned colliery.
From a small reservoir here, he laid 4-inch wooden pipes
over the Moor, and through the Town, across the Tyne
Bridge, to Hormes's Close, in Gateshead, where he built
service reservoirs, or ponds, into which the water was
pumped from Coxlodge. From Howmes’s Close, the water
flowed by gravity, through pipes of wood and lead intermixed,
back across the bridge, to Newcastle, to the “ Kail Cross,”
where two leaden service cisterns were erected, and, from
these, pipes extending along the chief' streets supplied the
tenants.

The Coxlodge supply, however, was very variable, small
in summer, though plentiful in winter, and YarNoLD rented
Dykes’s “ Folly” works to supplement his own, and even
then was unable to give his tenants the stipulated supply of
two hours per week. The yield of the Coxlodge spring was
only about 75.000 gallons per day at the best, and the pres-
sure from the Gateshead reservoir was too small. Imperfeet
as his works were, great credit was due to Yarworp for the
energy which indnced Lim to undertake a task which the
Corporation had never attempted, He appears to have been
shrewd enough to forsee trouble ahead of him, and
left the Town after disposing of his undertaking to a small
joint-stock company, who carried it on under difficulties till
1739, when a severe frost almost destroyed their pipes, and
caused so much damage to the “ Folly” works, then in the
hands of a Mr. Crow, that he finally abandoned them. The
proprietors of YArNorp’s works now tried further afield,
and added the Heworth Mills and Springs to their sources of
supply, which enabled them to give a better service to each
of the various distriets into which they divided the Town.

The Castle Garth, Flesh Market, Pilgrim Street, and
Groat Market districts were supplied for six hours each on

the Sunday in each week from the two supply cisterns at the
¢ Kail Cross.”

On the Monday, Westgate had a three hours’ supply, Pil-
- grim Street two hours, and Dog Bank six hours,

On the Tuesday, the Quayside had six hours, the Close
and Sandhill two hours, Gateshead four hours, and the Side
two hours. Daring these hours of supply the people had to
lay in a stock that would last them for the whole week, In
the winter, however, the supply was better, and two services

per week were given.




:

In 1770, Rarru Lopge, on behalf of himself and co-part-
ners in YARNoLD'S works, petitioned the Connecil for leave
to take certain springs belonging to them for the better sup-
ply of the Towns. Before granting any leave the Couneil
invited opinions from qualified persons as to the guality of
the various waters. This led to a rather animated discussion,
and some difference of opinion, between Dr. Rorneruam, of
Newcastle, and Mr. Jaues TyrrEr, chemist, of Gateshead,
Dr. RornerEAM giving the preference to Tyne water, and
Mr. TyTieEr to the Coxlodge supply ; Dr. Lewis, of King-
ston-on-Thames, Dr. Brack, of Edinburgh, and Dr. Saus-
pERs, of London, agreed with Mr. TyrLer, and the Conneil,
acting on their opinion, granted the lease to Mr. Loper and
Partners for 227 years of ground at the “ south end of the

Moor ” for reservoirs, with leave to lay pipes to them from
Coxlodge.

In 1797, the works were purchased by the * Newcastle
Fire Office,” who served the Town from then until 1805,
when they supplemented the supply by sinking a shaft near
the Grand Stand to some old colliery workings, where they
found abundant water, and erected a windmill to pump it up,
and thence conveyed it by a ten-inch brick culvert, to the
Reservoirs on the Moor. This now became the chief source
of supply to Newcastle, while Gateshead was served from
the Heworth springs ; and the Coxlodge works of YarxoLp
were soon abandoned as unnecessary.

These improvements enabled the Newcastle Fire Office
Company to serve the Town fairly for about 25 years, though
the supply was still limited to three days per week, the
daily consumption being between 70,000 and 0,000 gallons.
No scarcity was felt till the outbreak of cholera, in 1831,
when a large quantity of water was unsed in flushing and
washing the lanes in Sandgate and other crowded parts of
the Town, and this exhausted the supply, already smaller
than usual in consequence of a mild winter and a small rain-
fall. The Company were forced to erect an engine, and pump
water from the Tyne, and water carts, to the number of 120,
were employed daily in conveying water to the Company’s
tenants. This led to the sinking of another shaft at Cox-
lodge by the “ Fire Office Company,” and also, in 1832, to
the appearance of a new company, the * Newcastle Sub-
scription Water Company,” who proposed to supply the
Town entirely from the Tyne. There was in 1833+4 a severe
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ficht in Parliament between the new and the old Company,
the latter pleading that they were the legal successors to
Wirrtan Yarxonp, and entitled to the sole right of supply-
ing the Town, under his contract with the Corporation, for
300 years. The Bill of the new Company, however, passed
both Hounses, and became law in May, 1834.

The new Company proceeded to erect an engine about a
mile above the Town, to pump water from the Tyne up to a
reservoir on Arthur’s Hill, having first filtered it. From
this point the Town was supplied.

There was now a strong rivalry between the two Com-
panies, which finally resulted in the purchase, by the New
Subscription Company, of the works of the old Company, in
1836, and in an improved supply to the public, so far as
quantlty went ; but the quality was objectionable, and led to
a newspaper crusade against the Subsecription Company by
the Newcastle Journal. This was followed by the formation
of another Company for obtaining water from Prestwick
Carr, and the river Pont. They obtained an Act, but were
not successful in buying up the Subsecription Uﬂmpmly, and
they never executed their works,

The Subseription Company continued in possession of the
eround, doing their best to meet the increasing demand,
until 1845, when a new competitor appem-ed, in the shape of
the * Whittle Dean Water Company,” supported by a strong
local Directorate, of whom the then Mayor, Mr. Alderman
Porrer, became Chairman, Sir Witriam, then Mr. W. G.
ArmsTrONG, being one of the moving spirits. What they
offered to the public, and how they pmpnw:l to perform it,
will best be seen by a recital of the varions Acts of Parh«m—
ment obtained by them, and a short summary of their
provisions, and this will bring the history of the water
supply of Newcastle np to date, as this Company which, in
1863, became the * Newcastle and Gateshead Water Works

- I

Company,” 1s now supplying the two towns.

Their existence, of now nearly 40 years, has been a some-
what chequered, but on the whole, prosperous one. Several
times during these 40 years the demand for water has
overtaken the supply, and they have been forced to go
farther afield to provide for the increasing wants of their
district. This has arisen partly from increase of population,
but largely, also, from the appreciation by the public of the
advantages of a full supply of  pure and wholesome water,”
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both for domestic use and manufacturing purposes, The
pressure, in times of scarcity, has produced proposals for
adopting other sources of supply ; but, as the Elr:rm pany has
always been alive to the necessity of meeting the demand,
none of these has come to any practical result. As a notice
of these varions schemes will be necessary in their proper
place, it is not needful to do more than mention them here.

Those who wish to go more into detail in the history of
the Newecastle Water Supply, are referred to articles in the
Neweastle Journal, during the years 1834-39, and also in
1840-1, and to the Zyne Mercury of the latter dates, In
1851, the Newcastle Chronicle published a series of articles
on the subject, which were afterwards reprinted ; and, in
1863, Mr. D. D. Maix, the late energetic Secretary of the
Water Company, read a paper on the “ Supply of Water in
Newcastle and Gateshead.” From these latter sources, the
facts above summarised have been largely borrowed.

ACTS AND POWERS OBTAINED BY THE NEW-
CASTLE AND GATESHEAD WATER COMPANY.

In June, 1845, the Company was first incorporated by the
“ Whittle Dean Water Works Act,” for the purpose of
“ supplying the Borongh and Couuty of N uwcust]e-uu-’l‘}'ne,
and the Town and Borough of Gateshead and the Parishes
and places adjoining thereto respectively, with water from
Whittle Dean, in the Parish of Ovingham, and other places
in the County of Northumberland.”

They were empowered to take and use the waters of the
Whittle Dean streams, and of streams near Red Row, in the
Township of Throckley, and to convey them to the Arthur’s
Hill REeservoir, authorised by the same Act ; also, to pur-
chase the undertaking of the Newecastle Subscription Water
Company, and to carry on their works, &e.

They were allowed to break up streets and roads for the
purpose of laying their pipes, but the Town Surveyor of
Newcastle and the Street Authorities in Gateshead had
power to prescribe in what part of the streets, &c., the pipes
were to be laid,

The Company were bound to provide a constant * supply
of pure aud wholesome water, amply sufficient for the
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domestic use ™ of all inhabitants “ within the limits of the
Act,” but this was not to include the supply of water for
baths, horses or cattle, or for washing carriages, for which
purposes, however, the Company might supply water by
agreement.

They were bound to lay down pipes to mg part of the
Towns of Neweastle or Gateshead, where a sufficient number
of owners of houses should agree to take a supply of water
for three years, which, at the specified rates, would amount

to 10 per cent. on the outlay.

They were also, at the request of the Corporation, to sup-
ply water for “cleansing and watering the public streets
and sewers, at rates to be agreed upon or fixed by arbitra-
tion, or by a public officer appointed for the purpose.”

Fire plugs were to be fixed in each street where the mains
were laid, and also by request and at the expense of owners
of manufactories near their works, and water for extinguish-
ing fires was to be supplied free,

Penalties of 20s. per day were provided in case of neglect
or refusal to supply water for domestic use or for sanitary
purposes, except in case of frost or any unavoidable cause or
accident.

Penalties were also enacted for fouling the waters or re-
servoirs of the Company by bathing or washing therein, or
by bathing or washing dogs, or by throwing in filth or other
offensive things, or by cleansing or washing cloth, wool,
leather, skins, or wearing apparel, or by permitting any
filthy water from sinks, sewers, drains, &c., to run into the
water or into any springs, drains, or water courses communi-
cating therewith. The penalty for every such offence being,
not exceeding £10.

Heavy penalties were also imposed on any makers of gas
who should foul the waters in the course of their business,
and powers were given to the Company to expose and
examine the gas pipes to discover comtamination.

Further powers were obtained by the  Whittle Dean
Water Works Amendment Act,” of 1853, to provide another
reservoir and aqueduct and other works, and to take water
from the Pont or its tributaries and from certain streams
flowing into the River Tyne, in the Parishes of Chollerton,
St. John Lee, Stamfordham, and Ovingham ; and also from
the River Tyne, in the Parishes of Newburn and Heddon-on-

FEEL T
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the—Wall to meet “ the increasing demand for a supply of
water” mtlnn the limits of the Aet, which were now defined
and extended to include the Parishes of Newburn and Walls-
end in Northumberland, and Winlaton and Ryton in
Duarham ; in addition I:{:- the Boroughs of Neweastle-on-
Tyne and Gateshead, and the Tow: hlupﬂ of Benwell and
Fenham, and Parishes of Gosforth and Longbenton in
Northumberland, and the Chapelry of Heworth, and Parishes
of Lamesley and Whickham in [)nrlmm which formed the
“ limits * of the former Aect.

The Newcastle and Gateshead Water Works Act of 1863,
after reciting the previous Acts, and specifying that the
Company was then in exercise of its powers taking water
from the Whittle Burn, River Pont, Small Burn, Hallington
North Burn, Hallington East Burn, Hallow Well, Mootlaw
Burn, Fairspring, Quarter Burn, and the River Tyne, above
Newburn, which are referred to as the existing “sources of
supply,” gives powers to the Company to construct a reser-
voir for impounding the waters of the Small Burn, Halling-
ton North Burn, and Hallington East Burn,

The Act of 1854 was repealed, and the Company re-incor-
porated as the Newcastle and Gateshead Water Company.
Power was given to raise additional capital, and to create
debenture stock. The limits of the Act were again defined
as before, with the addition of the Township of Birtley, in
the Parish of Chester-le-Street, in Durham ; and the works
to be executed are defined and include the present Halling-
t{}ﬂ Reservoir, with two agueducts connected therewith, and

ueducts or main pipes leading from Whittle Dean to the
BE]]"E‘E- ell Filter Beds, and from the Filter Beds to the Town,
being the present 924-inch main.

Restrictions were placed on the Company not to take
water from the Tyne below the west end of Newburn, and
empowering the Conncil of Newcastle to forbid by resolution
the supply of Tyne water for domestic use in Newcastle and
Gateshead for a limited time, subject to an appeal by the
Company to the Board of Trade.  Power was viven to the
Councils of Newcastle and Gateshead to fix on the mains as
many hydrants as they may see fit, for the purpose of taking
water for extinguishing ﬁru: un]}r. The term * supply of
water for domestic purposes ” was again defined as not in-
cluding water for cattle, horses, or for washing carriages
(where such horses and carriages are kept for hu:a), or for
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steam-engines, or for railway purposes, or mannfacturing pnr-
poses, or for watering gardens or fountains or any ornamental
purpose, or for flushing sewers and drains or for public
baths ; but the Company were allowed to supply for other
than domestic purposes by agreement.

For preventing waste, powers were given to the Company
to prescribe the fittings to be used, and penalties were
enacted for misuse of water.

The height to which the Company were bound to sapply
was limited to 380 feet above high water mark at Tyne
Bridge.

The Company was to supply and fix, at their own expense,
a service pipe and cock, where required by the owner or ocen-
pier of any house in a street where a main was laid.

Power was also given to the Company to sell their nnder-
taking to the Corporation of Neweastle at any time before
2nd June, 1864, at a price to be fixed by arbitration.

In May, 1866, another Act was obtained to extend the
time for completion of the works anthorised by the Act of
1863, and to authorise certain other works, chiefly mains
communicating with the various reservoirs,

They were authorised to rise £50,000 of additional capi-
tal, making their share capital £460,000, and borrowing
powers £115,000. :

A slight alteration was made in the rates for supply of
water-closets, which were raised from 6s. to 8s. in houses
above £20 per annum,

In the next Act of July, 1870, an important change was
made by extending the limits of supply to North® Shields,
which the Company were authorised to supply with water in
bhulk, to be distributed by the North Shields Company.

The Parish of Ovingham and Township of Howden were
alzo included within the * limits ” of the Act.

A restriction was, however, placed on the supply to North
Rhields, which was to cease, if at any time between the 1st
of May and the 30th September in every year there should
be less than 200,000,000 gallons in store in the reservoirs at
Hallington and Whittle Dean. The Council of Newcastle
were empowered to send some “ competent person, not being
a member of such Council,” to measure the quantity of
water in store as above, as a check on the supply to North
Shields.
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Any water taken from the Tyne for the purpose of distri-

bution was to be * effectually filtered.”

An additional share capital of £100,000 and borrowing
powers of £25,000 were authorised, raising the totals respec-
tively to £560,000 and £140,000.

In July, 1876, another Act gave further powers to the
Company, the most important being ;—

The construction of a reservoir at Upper Swinburn, on the
Dryburn and Small Burn Streams.

Also, of the Little Swinburn Reservoir on the Dryburn.

Also, of the “ West Hallington Reservoir,” adjoining the
present Hallington Reservoir on the west.

An enlargement of the Great Northern Reservoir at
Whittle Dean by raising its banks.

Also, the construction of a service reservoir at Carr’s Hill,
Heworth, on part of the site of the Swan Pond Reservoir.

The construction of aqueducts, connecting the Colt Crag,
Little Swinburn, and West Hallington Reservoirs.

A deviation of the existing aqueduct, near Ouston Moor,
and a line of pipes from the new pumping engine at the
Hagg, near Wylam, up to the Great Southern Reservoir
at Whittle Dean, and other necessary works.

The Company were authorised to take the waters o’ Dry-
burn, Small Burn (north), Reed Sike, Carry Burn, and
Small Burn (near Colwell), subject to compensation water
to be delivered to Dryburn of 200,000 gallons per day.

Powers were also given to separate the supply for trade
purposes from that for domestic use, and the Company were
bound to lay, before the end of 1878, sets of pipes for this
special purpose on each side of the Tyne, as far as the two
Bomug]gs ot Newcastle and Gateshead border thereon respec-
tively.

Further powers were given for preventing pollution of
streams and waste of water from cisterns, &e.

The filtration clause is in this Act limited to the water for
“ domestic purposes.”
Except in case of accident to the reservoirs or aqueducts,
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seven days notice was to be given to the two Corporations
before supplying water for domestic purposes from the Tyne
below Hexham.,

The Gateshead Counnecil was now put on the same footing
as that of Newcastle in the matter of access to the reser-
voirs for the purpose of measurement, and both were to have

wers of ta}:iug samples from the reservoirs to ascertain
the quality of the water, subject to 24 hours’ notice to the
Company of time and place.

The Company was also to farnish the respective Councils
with monthly statements of the water in stock.

A farther ereation of capital was authorised of £360,000,
with borrowing powers of £90,000, raising their whole powers
to £920,000 and £230,000 respectively.

An Act dated July, 1877, authorised the abandonment of
the Upper Swinburn Reservoir and the works depending
thereon, and the making instead thereof of the present Colt
Crag Reservoir with the necessary alterationz in the aque-
ducts and roads to suit the new undertaking, The time for
the completion of the West Hallington Reservoir was ex-
tended to July, 1886, and the laying of the pipes for trade
sapply alongside the river in Newcastle and Gateshead was
to be finished by September, 1877, instead of the end of
1878. The filtering beds of the Company were to be in-
ereased in arvea to not less than 100,000 square feet by the
end of 1877.

This completes the list of the Acts of Parliament obtained
by the Company, and contains the chiet powers conferred on
them and obligations entered into by them, more especially
with reference to their relations with the two chief Corpora-
tions of Newcastle and Gateshead for the supply of which
Towns the Company was first created, and to which their
first and chief duties are owing.

In order to clear the ground, it may be well to recapitulate
shortly the areas which they are anthorised to supply with
water with their populations and probable rate of increase.
And, also, to sum up the areas of the various distriets from
which they are allowed to collect water, and the storage-
capacity of their reservoirs now made and authorised. To
explain these tables the collecting districts, reservoirs, and
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the areas to be supplied are shown on a plan accompanying
this report :—

TABLE OF TOWNS AND DISTRICTS TO BE SUPPLIED BY THE
NEWCASTLE AND GATESHEAD WATER COMFPANY, WITH
THEIR POPULATIONS AT THE LAST TWO CENSUS OF
1871 AND 1881, AND PROBABLE INCREASE.

; &y u
Population. |§‘; 23 .2
Name of Town or Place. . B E = 2.3 =
In 1871, | In 1881. 5 AL

Act of 1845—Neweastle-upon-Tyne.........[ 128,443 | 145,359 | 13 | 183,152
o Gateshead-upon-Tyne......... 18,627 | 65,041 | 34 | 109,268

" Township of Benwell ......... 2,509 4,736 | 82 | 12508

2 Township of Fenham......... 156 167 7 155

i Parish of Gosforth ............]| 4,043 5,667 | 87 9,669

o Parish of Longbenton ........|| 17,210 | 19,136 | 11 | 23,345

5 Township of Lamca]ey iaial | BT 4,670 | 22 6,724

% Parish of Whickham ...... 6,453 7976 | 23 | 11.644
Chapelry of Heworth.. | 18,7656 | 17,138 | 25 | 25,707

Act uf 1853—Parizh of Newhurn.. ..' 5,662 6,451 | 14 B.257
& Parish of Wallsend............|| 10,458 | 13,737 | 31 | 22,253

s Parish of Winlaton e = s 4 -
Pﬂriﬂ-}] ﬂ'f R:r't-ﬂﬂ £ --------- 13,223 1#12-?-\3 2o 32-..883

Act of 1863—Township of B1rt.le ......... 2,868 3,540 | 23 5,168
Act of 1870—Town of North Shleld.s ...... 88,941 | 46,364 | 11 | 56,564
o Parish of Ovingham..........J] 6,257 B,753 | 40 | 15,755

o Township of Howdon......... ] 6,185 6,070 | 17 B.133
Total ciissiissansnnssins | 306,729 | 369,040 521,153
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TABLE OF COLLECTING AND STORAGE RESERVOIRS MADE AND
IN USE BY THE COMPANY UFPF TO 1584, AND OF THE
RESERVOIRS SANCTIONED BUT KOT YET CONSTRUCTED.

Frtsir Area of Rainfall
Capacity in | oo1ectin
. et g |average of 3
Name of Reservoir. mlllll';g: Ground in | driest con-
Ea acres, secutive years.
WaiTTLE DEAN RESERVOIRS.
Great Northern Reservoir.......... 114
Northern Subsiding do.  .......... #
Northern [ Fe e i o 1] Pont.
Western Subsiding do.  ....eovvee 3 7,950
Western s Fs R (i1 2207
Low iy S R 104 1| Whittle
Supplementary RO e s 8 || 4770
Great Southern do. 200 )
Hallington Reservoir cocovvesannnss 68 5,458
Little Swinburn do. .......cccee.... 3 505 2743
Colt Crag bl eidssiaassy 1070 3,957
Total existing Storage .....c.ocveennen 2,320 22,635
YET T0 BE CONSTRUCTED.
West Hallington ....cccnviisinannnes 732
Total authorized Storage............ 3,042 22,635

S S




RAINFALL 1863 TO 1883,

e

17

Date, Hallington. Whittle Dean.
1863 32'665 2705
1864 2627 26-88
1865 25772 2308
1866 3343 3522
1867 2507 2058
18638 2860 } 92277
1869 2854 2506
1870 26-19 19338
1871 30-63 2701
1872 4592 3940
1873 26-ET 21912
1874 28695 23734
1875 34-86 28-305
1876 BT-68 30-36
1877 §32-265 26095
1878 33-80 26-907
1879 31:545 2526
1880 B1-89 2021
1851 41-77 2012
18582 3250 2881
1883 28-87b 2553
DRTRERARLL o . o v mbbamnussnnuss 671845 560763
BOTEERER st e 31-992 26:703
Average of three driest 9749 9907

consecutive years
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GENERAL PRINCIPLES GOVERNING WATER
SUPPLY.

It will not be amiss before entering upon the details of the
Newcastle Water Supply to mention broadly certain princi-
ples which govern all water supplies, and which, though
thoroughly understood by water engineers and scientific men
who have studied the subject, are perhaps not so imme-
diately apparent to the popular mind, which, not unnaturally,
only takes in what it sees, and not infrequently misunder-
stands that.

Thus, there is a popular impression that spring water is
derived from some other source than surface water, whereas
the same shower may and does produce both, the only dis-
tinction being, that while the one part sinks into the ground
and finds its way through any previous strata below to reap-
pear at some spot, more or less distant, in the form of a
spring, the other runs off the surface at once. The first may
be, and usnally is altered in quality by leaving some impu-
rities behind, while it gathers others in the course of its
natural filtration ; while the second is exposed chiefly to
surface contamination and to the purifying influence of the
air, which oxidises impurities, and so makes it wholesome,

The first broad principle to be stated is :—

1st. We are dependent upon rainfall for our water sup-
plies.

~ All the water which comes to us in the form of rain is
originally evaporated from large water surfaces, lakes, marshy
grounds, &e., but chiefly from the sea. Ewvaporation goes
on at all temperatures, and is dependent solely on the capa-
city of the passing air for moisture ; but that capacity is
variable, and depends on its temperature ; cold air carries
little, warm air much, watery vapour. The comparatively
warm west winds passing over the Atlantic lick up the
moisture and arrive on our western coast saturated, and just
able to carry their load ; here they are chilled by the cur-
rents of cold air among the first hills they come to ; they
become nnable to carry the vapour, which is condensed and
falls as rain, heavy in proportion to the previous saturation
of the air ; hence we have the very heavy rainfall of Cum-
berland and Westmorland and the West Coast of Scotland,
sometimes amounting to 144 inches per annum,
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On the East Coast we have the contrary effect. The cold
north and east winds have little capacity for ecarrying vapour
and a much shorter distance in which to collect it, nor is
there any high land to meet them on the coast. H(-n[-ﬂ on
the East lest we have a rainfall of 24 inches per annum,
gradually increasing, however, as we o inland.

2nd. The quantity of water which can be eollected from
any distriet depends on the area of the water-shed and the
amount of rainfall thereon.

This condition follows naturally from the first. It may be
taken roughly, that from 1 to frds of the rainfall on any
district is available for collection and storage; there are
slight variations due to local conditions, but for the present
purpose these are not important.

An obvious inference from the above is, that the West
Coast, from its large rainfall, is the most proper place to go
to for a large water supply; but this conclusion must be
modified by other considerations.

A natural lake is always a very tempting spot for a source
of water supply, but its advantages are not so great as would
seem at first sight. If more water be taken annually from
a natural lake than runs into it, it will soon be drained, and
we come back to the fact that we can only get the amount
of water that falls on the collecting ground that supplies the
lake. No doubt a natural reservoir is an economical advan-
tage, and if its storage-capacity is large it may equalise the
supply in variable seasons, but the fir st and most important
enquiry in choosing a cnl]ectmg district must always be,
“How many acres are there of available water-shed, and
what is the average rainfall 2”

3rd. The quality of a water supply depends on the nature
of the eollecting ground and its state of cultivation.

It is elear that every impurity lying within the area of a
water-shed must be washed by, and partly held in solution
or suspension, by the water which flows off that distriet;
and the ultimate purity of the water depends on the amount
of the contamination, and the subsequent natural filtration
and sgeration which it receives. Thus, in arable land, the water
is a diluted solution of the manures used on the land; in a
grazing country it is flavoured by the cattle droppings,
which it washes into the earth; in an inhabited diserict
sewage of villages and houses must taint it; and in every
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one of these cases, only subsequent purifieation, by filtration
(natural or artificial), by subsidence in large reservoirs, by
mration and oxidation, can be available to remedy the evil.
The contamination must take place, that is only a question
of degree, and the utmost that the water engineer can do is
to choose water-sheds, which are as little as possible
naturally fouled, and in which the water has the greatest
amount of natural filtration before it arrives at the reservoir,
is least disturbed while lying there, and is exposed to the
greatest amount of sun and air in its subsequent transit to
the point of distribution.

The beau-ideal of a collecting ground would be, of course,
quite uninhabited, too barren for cultivation, and not grow-
ing grass enough for grazing purposes. Such districts do
not exist, in England at least, and the nearest approach
to them ave the heather-clad hills and moors which can feed
only sheep,and few of them ; and where the only inhabitants
are the shepherds, who, for months together in the winter,
see no human faces except those of their own family.

4. Storage reservoirs should hold not less than 150 dayy’
supply.

In most collecting districts, the amount of water available
in summer, falls very much below the average daily con-
sumption, and, in such cases, 1t 1s necessary to provide large
storage in which the winter floeds may be collected for use
during the summer months. In most eases, too, where the
head waters of the streams are impounded, Water Com-
panies are bound by their Aets to guarantee a certain
" minimum quantity of water to the streams which they take,
for the benctit of the lands, mills, &e., below their works.
They ean ounly do this by collecting the surplus water of the
winter months for use in the summer; and, as droughts of
100 days are not uncommon, and uﬂt.‘:z‘:l.‘-imtmlly have occurred
of 150 days, it is usunally considered necessary to provide
storage for at leust 150 days’ ordinary consumption, so that
&511]1}!]_}" for the five summer months, from May to September
inclusive, may always be depended upon independent of the
rainfall during that time.

5, The supply of water to a town should be reckoned at
40 gallous per head of the population daily,

In this matter of daily supply per head, there has been
much difference of opinion among experts; but the sanitary
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edncation of the people, which has been going on for the
last 40 years, has produced a material change in their require-
ments in this respect, and, whereas 25 vears ago 15 eallons
per head per day was considered ample provision, now three
times that amount is not considered excessive,

A curious confirmation of this change of opinion is given
by Mr. Ma1w, in his paper read before the British Association,
in 1863, when 51}ealking of the clanses in the Act of 1863
for preventing waste, he mentions that some towns have been
able to reduce their consumption to 15 gallons per head, and
expresses a wish that the Newcastle Company could reduce
theirs to even 20 gallons per head, which he considers ample
for all legitimate consumption. The daily consumption, in
Newcastle and Gateshead, 1s now about 35 gallons per head.

e —

DESCRIPTION OF THE EXISTING WORKS OF
THE NEWCASTLE AND GATESHEAD WATER
COMPANY.

.

Having now cleared the ground of general and historical
details, we proceed to describe the existing works of the
Company ; and it will be more convenient to commence at
the upper end with the collecting grounds and reservoirs,
where the water is caught and impounded ; following the
course of the aqueducts, and taking up the chief feeders as
they come in, until we arrive at the Benwell and Fenham
gervice reservoirs, where the distribution may be said to
cominence.

To make this description intelligible, a plan has been
prepared shewing :—

1st. The group of impounding reservoirs at Colt Crag,
Litile Swinburn, and Hallington, and their respective col-
lecting grounds with the aqueducts connecting them.

2nd. The main agueducts from the foot of the Hallington
Reservoir, passing through Hallington to the Ryall Tunnel,
thence throngh Matfen to its junction with the Pont River,
and thence by Ouston Moor to

3rd. The group of reservoirs at Whittle Dene, consisting
of the Great Northern, the Great Southern, the Lower Re-
gervoir, the Western Pond, and several smaller intermediate
Teservoirs.
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4th. The pumping station below Ovingham for pumping
Tyne water into the Great Southern Reservoir for the
“trade supply,” and the pumping main ; also the direct
24-inch main from the same reservoir by Wj—'la,m, Newbnurn,
and Bell’s Close to Newcastle for conveying the * trade sup-
ply;” and also, the pumping engine at Newburn, which
supplements that at W ylam, in times of great pressure.

oth. The aqueduct from Whittle Dean, open to Bessies’s
Bog Tunnel, and thence by earthenware pipes to the

6th. Filtering beds at Throckley.

7th. 24-inch main from Throckley to Low Benwell Reser-
voir and the Low Service Main thence into the Town.

8th. Pumping engine at Low Benwell by which the water
is pumped through a 15-inch main up to

9th. The High Service Reservoir at Fenham.

10th. The line of the main pipes through the Town, and
by the Redheugh Bridge to Gateshead, and the Carr’s Hill
Reservoir there.

11th. The main SLpes for the supply of the districts be-
yond the City boundary.

12th. The various districts included 1 the Acts already
quoted, and mentioned in the tables, with their areas and
population.

On this plan are also marked the various spots at which
samples of the water were taken by us with a number re-
ferring to the analysis given in the appendix.

Any point where it 1s necessary to make any special re-
mark is also indicated on the plan by a letter referred to in
the text so as to avoid any doubt as to position.

COLT CRAG RESERVOIR.

Is the largest and most westerly of the impounding reser-
voirs. It is capable of containing, when full, 1,070 million
gallons, and has been formed b} raising a dam across the
Swinburn Burn.  Its area, when full, is 200 acres, and its
mean depth, therefore, 19 ff. 9 in., and the greatest da;pth of
dam 66 it
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It has been formed as is usual with large impounding
reservoirs, by merely damming up the natural valley without
removing the natural soil or vegetation. The collecting
ground which supplies it is coloured blue on the plan, and
contains 3,957 acres,

The whole of this area, with slight exception, is grazing
ground, and, of course, the water is subject to the natural
contamination peculiar to such ground.

On the northern bank, about 100 yards from the reservoir,
lies old Colt Crag, a farm house, where about 500 head of
stock are kept. The drainage of this farm is intercepted
and carried to the north, and the drain mouth was pointed
out to us at A ; but from the shed of the ground it is clear
that, after filtering through the surface soil for some dis-
tance, the whole of this drainage must eventually come into
the feeder marked B, and so into the reservoir. This feeder
was very much swollen by rain on the day of our visit, and
so turbid that no sample was taken of it.

Just below the farm, and near the boundary wall of the
reservoir, are a couple of cattle tronghs, the waste from which
flows direct into the reservoir. A few yards above the trough,
was a newly-formed manure heap, and cattle droppings were
plentiful. About 100 yards east of the farm, is a set of five
cattle troughs, which also drain into the reservoir,

On the south side of the lake lies & group of cottages:
which naturally drain away from it; but, as in the case of
old Colt Crag Farm, the drainage, after surface filtration,
finds its way back into the reservoir.

Samples 1 and 2 were taken at the south-western and
north-western points of the reservoir, and sample No. 3 at
the eastern ‘Enéj where the road to Little Swinburn ecrosses
the reservoir by a causeway.

The Colt Crag collecting ground is not a specially favour-
able one, the faults being those inseparable from a grazing
country, where, as before mentioned, the water must be con-
taminated by the drainage of byres and the cattle droppings,
and is dependent for purification on the amount of natural
surface filtration it gets before entering the reservoir. How
far this surface percolation removes the impurities is doubtful.
That it has some effect is certain; but every means should
be taken to prevent the water from flowing directly into
the reservoirs, from points where droppings are abundant,
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We have thought it well to make some experiments on this
matter, but as they will take some time to complete, it is
not likely that the results ean be included in this Report.
If in time, however, they will be added in the Appendix.
From the foot of the Colt Crag reservoir, the water is allowed
to flow down the bed of the burn, and passes on the left,
Short Knowes Farm. Only one horse and one cow are kept
here; the nataral drainage of this farm is into a small
runner at the back, which, however, bends round and returns
to the Dryburn at the head of the

LITTLE SWINBURN RESERVOIR.

This reservoir is a small one, holding only 34 million
gallons, covering an area of 12 acres, and, therefore, averaging
10 ft. 5 in. in depth, with a dam of about 28 ft. high. The
sides of the burn are chiefly rocky, and there is little vegeta-
tion except at the upper end. The collecting ground has an
area of 503 acres, coloured blue on the plan,

This area includes the Little Swinburn Farm, on the left
bank of the reservoir, and close to it. There are about 235
persons on this farm and 200 head of stock. At the time of
our first visit (February 10th) the whole of the drainage of
this farm and the byres and hemels was passing directly into
the head of the reservoir, without any chance of being puri-
fied by percolation. To the east of the farm onstead (at C
on plan) there is a fine natural feeder coming out of the
limestone rock, and this flows past the byres into the farm
pond, which serves the water-wheel for driving the farm
machinery, and thence goes direct into the reservoir. Part
of this stream is diverted to the side of the pond, and passes
the hemels from which it receives the soakage; anrl upon it
is formed a sheep-dip. When this 1s used the whole of the
waste water from it must go directly into the reservoir.

All this is as bad as it well ean be, and should never have
been allowed to exist. Fortunately, there is no great diffi-
culty in curing the evil. The feeder at C is too large and
valuable to be allowed to run to waste, but the drainage of
the farm and byres, &c., can be intercepted and earried past
and into the Swinburn below the dam. At our second visit
(March 8th) the work of certain catch drains for this pur-
pose had been commenced, but were not sufficiently far
advanced for ns to judge of their sufficiency for the purpose
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On a third visit (June Sth) the works had been completed
and were in action, and with very good effeect. The whole
area of the farm-vard had been 1r11|-]1]11:-hh1} raised and pro-
perly metalled with broken stones, and two metal pipes laid
from near the large feeder at C to the head of the farm
pond, thus protecting the stream from much contamination.
A drain had been laid through the whole length of the farm-
yard, and alongside the hemels and byres, with proper gullies
for receiving the sewage. This drain runs into a cateh-pit
(into which ‘the slmep-dlp is also drained), and from thence
through the barns to another eatch-pit outside the buildings,
from wlnch it is carried over the mill-race in 9-inch iron
pipes, and then by sanitary pipes to a third catch-pit or
cesspool. A G-inch sanitary pipe, which is carried up the
other side of the farm-yard and collects the house and other
sewage, runs into the same cess-pit. From this point a
9-inch sanitary plpe carries the whole of the sewage along
the eastern side of the reservoir and well clear of it, and dis-
charges it into the Dryburn below the dam of the reservoir.

These works are, so far as can be examined, soundly con-
structed, and will entirely remove this cause of contamina-
tion,

bamplc ¥0. 4 was taken from the large feeder at C, and
No. 5 from the same stream after contamination by the
drainage of the farm. No. 6 from the lower end of Little
Swinburn Reservoir.

At the foot of the Little Swinburn Reservoir, at D on
plan, is a valve which allows the water to pass into a short,
open canal, with two sluice gates, one of which closes the
mouth of the Aqueduct T unnel to Hall lington, and the other
closes the bye-wash into the Dryburn. At the time of our
first visit in February no water was passing down to Hal-
lington. Here also is an overflow weir and sluice for mea-
suring the compensation water, which the Company is bound
to deliver to the Dryburn by their agreement with Mr,
PippeLL and the Act of 1876.

From this poiut the water enters the tunnel, which con-
veys it to Nine Wells. This tunnel is driven through the
limestone, and is about 1} miles in length and 5 ft. in
diameter, lined throughout with brick. At the summit, at
E, a small feeder passes into it. Here sample No. 7 was
taken. No surface contamination is possible, of eourse, be-
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tween Swinburn and Nine Wells, except at the feeder men-
tioned above, and here there is nothing calling for special
remark.

NINE WELLS is a valuable feeder, consisting of several
springs, which discharge into a penned and walled collectin
pond, in which they deposit a eonsiderable amount of sa.ncf
&e., which is periodically cleared out. Just above this pond
is a cattle trough, and the drainage from it and the plunge
in front of it is said to be carried off below the pond.

There is probably some error as to this, as the natural
mode of draining it would be round the outside of the pond
into the Small Burn,

This should be effectually done, and the drainage from
Coldwell Farm above should also be intercepted and carried
into the Small Burn, which would not be difficult to do.
About 2 to 24 million gallons per day were going down from
Nine Wells to Hallington at the time of our visit, while
nothing was coming from above except the water of the
small feeder on the tunnel top.

Passing downwards from Coldwell to Fawcet, several
5-inch leader pipes discharge into the agueduct, and these
drain a considerable area of arable land above. One, at
least, of these pipes, showed visible signs of contamination,
The water from this ground might very well be sacrificed
and carried over the aqueduct, instead of into it. This could
be done at small expense, and would cause no great loss of
water to the Company. It is true that in such a collecting
ground as this eountry side is, it is impossible to avoid
drainage from arable ground; but where it lies so close to
the aqueduet, it hias little chance of purification by pereol:-
tion, and should Le avoided if possible.

At Faweet Farm, which lies on the left, and above the
aqueduct, the drainage is, evidently, partially collected and
earricd across the aqueduet in a 4-inch metal pipe, but this
is not sufficiently done, as there are unmistakable signs of
soakage into the agueduct. The bright, green appearance
of the grass in the furrows, makes it very evident that there
is some amount of sewage soaking down; and, though the
very luxuriance of the vegetation shows that some of this
has found its proper use, yet the distance is too short to re-
move the whole of it. This drainage should be effectually
interce pted and earried off, clear of ‘the works.
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The waste water, &c., here flows down into a hollow, outside
the bank of the Hallington Reservoir, at ¥, and is earried
off by a pipe laid below the reservoir itself. We enuld, of
course, only see the exit end of this pipe, but there is every
evidence of its existence for the water accumulating in
the hollow above-mentioned drains away, and cannot get
into the reservoir the water in which is at a higher level.
When the proposed West Hallington Reservoir is made, it
will include this hollow, and some other mode of getting rid
of this drainage will have to be adopted, and, probably, it
will be found better to keep the pipes in such a position pear
the surface, that they can be examined and kept in repair
without running the water out of the reservoir.

Since the above was written, the construction of the West
Hallington Reservoir has aectually been commenced, and the
mode here suggested of carrying the farm drainage off has
been adopted, and it will, in future, pass entirely clear of the
reservoirs.

This new reservoir, when ecmpleted, will be about 120
acres in extent, and will add 722 million gallons to the
storage-capacity of the Company’s reservoirs, though it does
not bring in any fresh gathering ground. Its average depth
will be 22 feet. Representing as it does, about 60 days’
supply, it will materially relieve the pressure on the Com-
pany in dry seasons, such as the present.

Between Nine Wells and Hallington, samples 8 to 11
were taken at the points marked on the plan, viz, No. 8, at
Nine Wells; 9 and 10 from leader pipes bringing drainage
into the aqueduect ; and No. 11 from the aqueguut itself ; at
the point where it is crossed by the pipe carrying the drain-
ace from Faweet Farm.

Immediately below Fawcet Farm the aqueduct enters

HALLINGTON RESERVOIR,

Which has a capacity of 636 million gallons, an area of 142
acres, and an average depth, therefore, of 17 ft. 9 in. while
the maximum depth of the dam is 47 ft. It has been formed
by raising an embankment across the valley of the Halling-
ton Burn on the south and west sides.

The area of the eollecting ground which supplies Hallington
is 5,453 acres, and the chicf feader is Hallington Burn, This
rises about three miles tu the nerth and east, about a quarter
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of a mile to the east of Great Bavington Village, a small
cluster of houses with about 45 inhabitants. It is not
sewered, but the natural drainage is to the Hallington Burn.
The Lady Well is the source of this burn, and lies, as before
mentioned, about a quarter of a mile east of the village.
The water, which is only a small feeder, flows off the top of
the limestone, and is pure and bright. Sample 12 was
taken here. Another feeder comes in at the side of the road
leading to Great Bavingten, and a third about a quarter of
a mile below. Poth these are slichtly ferruginous in
appearance. Several other feeders come in at intervals, and
about half a mile below the source the water has become
slightly opalescent, probably from iron. Three other feeders,
strongly tinged with iron, come in before Little Bavington
is reached. Sample 13 was taken about a quarter of a mile
above the village, and was very turbid and full of floating
particles,

Little Bavington lies about a quarter of a mile to the left
on a hill, and consists of five or six houses only, the hall
lying further back. The number of inhabitants is about 50,
There is no visible drainage entering the burn, but, as at
Great Bavington, this is the natural outlet for it, and for
about half a mile here, water soaks in from boggy ground
and feeders all along both sides of the burn down to the
bridge on the Colwell Read.

From this point the burn has been cleared, penned here
and there, and improved; and about a quarter of a mile
below the bridge the water appeared quite bright and clear
again, all turbidity having disappeared. A eonsiderable
feeder comes in on the right from Hamilton and Divet Hill,
two farms close to the Colwell Road. The sewage of these
must also be washed into the burn.

Following the burn, the head of Hallington Reservoir is
reached, and here sample 14 was taken from just below the
guage weir. The water was less in quantity than when last
visited, and looked clearer and brighter. Sample No, 15
was taken from the same place at our previous visit.

Passing down the east side of the reservoir there are
cattle-tronghs near the edge, just ahove the road which
crosses the northern end, and again about a quarter of a
mile below. These last are much too near the lake, and the
cattle can reach the edge of the water. The fence should be
altered here to prevent this. There is also another cattle-
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trough close to the boat-house, and another again below
Cheviot Farm. This farm might be drained away past the
reservoir, standing, as it does, on high ground; but there is
no sign of this being done. Just below the farm a stone
tunnel is earried into the hill and under the road, and brings
in a small catch-water aqueduct, shown on the plan, which
gathers the water from the ground behind Little ]’:;lu.~i:i|:r_t;.,;._

This completed the examination of Hallington collecting

ound, which is of the same class as that of Colt Crag, viz.,
all grazing land for both cattle and sheep. The grass was
of a better quality, however. Stock was noticed in the
fields throughout, and other evidence of their presence was
not wanting.

Coming, now, to the outlet of Hallington Reservoir, there
is the usual set of valves and a guage weir, with a bye wash
for overflow when the water rises above the edge of the
dam. Sample 16 was taken from the aqueduct half a mile
below the reservoir, and close to Hallington Village, on our
second visit (11th April). This was elear and brigcht. The
water in the aqueduct has a faintly yellow opaleseent look,
which may be from the colour of the Lottom, which is in
clay here, and not lined or pitched.

Just below Hallington Village (which lies on the right,
and drains clear away from the aqueduct) Sharney Burn is
crossed in a wooden trough, and a catch-water runs up the
side of this burn for about 100 yards and takes almost the
whole of the water from it, About bhalf a mile below
Sharney Burn another eateh-water brings in a branch of the
Erring Burn, and from this water sample 17 was taken.
Mootlaw Burn and Fairspring Burn are also collected by
catch-waters.

The aqueduct now crosses the road from Ryall to
Chollerton, and about one third of a mile further on enters
Ryall Tunnel, which is about two-and-a-quarter miles in
length and five feet in diameter, driven chiefly through the
mountain limestone, and not lined with brick except at each
end, for a short distance, and where it lies in the shales.
The water from the ground above readily finds ils way
through the limestone and into the tunmel. During con-
sttuction there was a run from the drift at the Matfen end
of the tunnel of 800 gallons per minute, or 1} million gallous
per day, and the ground above, by the time the tunnel was
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completed, had sunk 18 inches from the draining off of the
water.

The tunnel ends about a quarter of a mile above Matfen,
and thence there is an open aqueduet. A clearing-grate and
tap-troughs at the Ryall end of the tunnel serve to stop
floating matter and heavy debris from entering it.

From near the summit of the tunnel a small burn, or
feeder, comes off the top of the pass, and, running above the
aqueduct, finally joins it close to Matfen. This burn is

unfenced and unprotected, and is liable to disturbance by
cattle,

Sample No. 18 was taken from the Ryall end, and No. 19
from the Matfen end of the tunnel, and No. 20 from the
burn alongside it. :

Through Matfen Village, the aqueduet is lined by a stone-
wall on each side, but the greater part of it is unfenced, and
open to casual fouling from auything that may be thrown
into it, and there was evidence that it was so fouled ; bits of
old rope, old cans, &ec., being among the varieties we noticed
lying in the bed of the stream. There is a surface drain
alongside the village street, parallel with the aqueduet, which
is carried into a cesspool and away to the north of the
aqueduct into the River Pont, below the point where the
aqueduct leaves it. The drainage of Matfen is, therefore,
adequately provided for, and that of Matfen Hall is treated
in the same way These drains are shewn on the plan at
G—G and H—H. Matfen Village and Hall have, in all,
about 250 inhabitants and there must Le a considerable
amount of liguid sewage which has to be disposed of in this
way.

It would be very much better if the aqueduet through
Matfen, and for a short distance above and below it, were

covered in so as to protect it from being made a receptacle
for miscellaneous rubbish, as it too evidently is at present.

From below Matfen to the junction with the Pont, there

is nothing special to remark. The aqueduct is open but well
fenced, and not liable to fouling.

The Pont was examined for about two-and-a-half miles
above its junction with the aqueduct. At the Mill, at J,
there was manure lying freshly turned ouf near the stream,

and all the drainings from it must soak iuto the Pont. Eight
_tows are kept here.
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There is but little arable land above this point except at
Little Whittington where the stream rises, and where there
are 30 or 40 acres. About Matfen there may be 30 or 60
acres, and on the Tunnel Top as much more.

Following down the River Pont, there is a considerable
feeder comes in just above Dewlaw Farm, and directly
below the farm was a large manure heap, about 10 yards
from the water, and the drainage therefrom was soaking
visibly into the river, not in large quantities it is true, but
strong in quality. This should be remedied, as it is not a
proper state of things. There seems to be about 150 to 200
head of stock on this farm.

From this point there is not much to find fault with, and
the river is fairly free from fouling. It crosses the road from
Matfen to the Main West Turnpike, and then passes through
the grounds of Matfen Hall, finally joining the aqueduct at
Burnside Farm,

Sample No. 21 was taken from the aqueduct, and No. 22
from the Pont just before they meet.

From this point, for half-a-mile, the River Pont becomes
the aqueduct, and is fenced in and protected from fouling.
There are, however, three badly constructed watering places
alongside it, which should be improved,

At the point K, the aqueduct again leaves the river, and
from here to Whittle Dean is properly fenced and guarded
from fouling.

At Ouston Moor, at L, there is a tunnel of abcut half-a-
mile, but a deviation has here been made, and an open aque-
duct skirts the hill, the water passing by both routes.

This deviation is a carefully made stone-lined channel.
At M the two channels join again, and half-a-mile further
on we come to the

WHITTLE DEAN

Group of storage and service reservoirs, alongside of which
the aqueduct runs with various weirs and sluice-gates for
turning the water into any of the reservoirs at pleasure.

The first of these is the Great Northern, lying to the
north of the main road. Then come three small ponds, one
to the north, and two to the south of the turnpike. Next,
is the Western Reservoir, with a small subsiding pond,
taking the Welton Burn. Then, the Lower Reservoir, the
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Basin, and the Great Southern. The Basin was originally
used for the distribution of the water from the various reser-
voirs, the outlet pipes from all of which entered there, and
from is the aqueduoet was supplied. Now, this arrangement
is slightly modified, and the aqueduet is supplied from the
Lower Reservoir, with which all the upper ponds communi-
cate, the Great Southern being reserved for the “ trade sup-
ply,” and being shut off from the rest,

The water-line in these reservoirs is :—

For the Great Northern, 380 ft. above the sea.

Northern,

Western, and >362 ft. -
LWAT. v iniia

Great Southern, 340 ft. i 5

The arrangement for supplying the water to the Town is
as follows : —A 30-inch main passes from the Lower Reser-
voir through the Basin and outside of the Great Southern
to a stone-lined tank or tumbling bay, with steadying walls
and a guage weir at the lower end, which form the head of
the aqueduct to the Town. Through this the water for the
domestic supply only flows.

At the gauge weir the water is measured, and a daily re-
cord of the gaugings sent to the Company’s office in New-
castle, the aupp]y hemu regulated by a large valve in the
tumbling bay, in accordance with instructions sent by tele-
graph from the Benwell Service Reservoir by the man in
charge, or from Newcastle.

The “trade supply ” is passed from the Great Southern
Reservoir into the Basin, and there enters a 24-inch main,
which passes under the Great Southern, and thence direct
to the Town, by Wylam, Newburn, Bell's Close, Scotswood,
and the Scotswood Road.

This, which seems rather a complicated arrangement, has
been rendered necessary by the fact that these works were
-eonstructed before it was considered necessary to separate
the two supplies, and the 24-inch main, which now carries
the “trade supply,” then carried the domestic supply from
the Lower Reservoir., The change was made by cutting off
the upper from the lower part of this 24-inch main by
means of a valve within the Basin, the upper part being
-continued as the 30-inch main, hafure-ment.iune:i, to carry
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“ domestic supply,” and the lower being adopted to carry
the * trade supply " from the basin.

At first sight it appeared as if by opening the cnt-off valve
in the Basin, it would be possible to send Tyne water from
the Great Southern Reservoir into the 30-inch * domestie ™
main, without any one being able to detect it ; but a
moment’s consideration shows that this is not so, Aor the
Lower Reservoir containing the “ domestic” water is 22
feet higher than the Great Southern containing the Tyne
water, so that the effect of opening the * cut-off " valve
would be to run off the * domestic water ” from the Lower
Reservoir into the Basin and Great Southern, and so into
the * trade ™ main.

It is quite poss:bl{, to pass Tyne water into the aqueduct,
and so on to Throckley Filtering Beds and into the * domes-
tic " main, and that by more tlmu nne way ; but these are
all open to the day, ami could not be used without its being
seen at once on inspection, The head of the main aqueduct
is divided into two parts, just below the tumbling bay and
guage weir (at the point N on plan), one prong of the fork
end as beforesaid at the tumbling bay, while the other ter-
minates in a dead end near the foot of the Great Southern
Reservoir, from which a 24-inch exit pipe rans into it, and
is closed by a valve. By opening this valve Tyne water can
be passed mnto the main agueduct.

The supply-conduit from Halliugtﬂn, after passing the
various reservoirs above the © Basin ™ then becomes a * bye-
wash ” for carrying off the surplus water, and passes round
the lower end of the Great Southern Reservoir into the
Whittle Dean Burn. Rather above the “dead end ™ above
described, a slnice is placed across the bye-wash, aund, by
closing this, any water passing down may be diverted through
a 24-inch p;pe into the “dead end,” and so into the main
aqueduct,

Thus, if all the reservoirs are full, and there is saurplus
water coming down from Hallington, it can be turned into
the main aquednct by the arrangement above described,
instead of being wasted.

In the same way, should the Gireat Sonthern Reservoir be
so full that water is passing off from it into the bye-wash,
that water also could be caught and passed into the dead
end,” and so into the main aqueduct. But this is a roand-
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about way of doing what can be more ecasily and directly
done by the exit pipe from the Great Sonthern, provided for
the purpose.

To return to the * Domestic ” Supply. From the tnmbling
bay and main guage weir the water enters the end of the
main aqueduct on its way to the filtering ponds at Throckley.
The first mile-and-a-half of its journey is by open chanuel,
stone-lined, well fenced, and protected from fouling. At 0
it enters the Bessies Bﬂg Tunnel, and from this pnint travels
underground through about a mile of tunnel and two-and-
three-quarter miles of earthenware pipes to Throckley,
where it is distributed among the nine large filtering heds
at P. The mode adopted is that of downward filtration—
that is, the water is delivered on to the top of a thick bed
of sand (which overlies gravel, and materials gradually
increasing in size) throngh which it sinks, until it finds its
way into thl] culverts, which collect it, and finally unite 111
the main pipe to the town, or I'ﬂthl;"i" into the two main
pipes, viz., the 24-inch, which follows the upper route shewn
on the plan, and the 30-inch, which follows the lower, both
however, converging at Low Benwell Reservoir, where the
one flows directly into the pond and passes directly out of it
again to form the low service, and the other is connected
with a pumping engine, by which it is raised to the Higlr
Benwell, or Fenham Reservoir for the hich service.

This engine is capable of pumping 1200 gallons per
minute, or 12 millions per day. The mains are so connected
with each other by circulating pipes and valves that either
can be connected with the engine or with the ponds at
pleasure. In case of any accident happening to either main
the other can take its place, and uno delay or interruption nf
the service need occur. The pumping engines are in
duplicate for the same reason. At thesc two reservoirs at
Fenham and Low Benwell distribution may be said to com-
mence, so far as the suppl} of filtered water for domestie
use is concerned.

For the arrangements for the “ manufacturing supply ™ of
unfiltered water we must return to the Great Southern
Reservoir, The lem shows the position of the 30-inch
rising main from the Wylam Pumping Station (at Q). This
delivers direct into the Great Southern Reservorr, from
which a 24-inch main issues, as before deseribed, fﬂllﬂ“mg
the same route as the rising main to Horsley W_c_md,_, and




30

thence to Wylam, along the Scotswood and Newburn Rail-
way, and the Scotswood Road to the Town.

Through this main the manufactories on the banks of the
river receive their supply, and, by this arrangement, in time
of scarcity the supply from the collecting grounds ean be
used entirely for domestic purposes, while Tyne water is
pumped up to the Great Southern Reservoir for manu-
facturing purposes.

The pumping-engines, at Wylam, were erected by the
Company in 1876, They are capable of forcing up to the
Great Southern Reservoir about three to three-and-a~half
million gallons per day, and are now in full work

When these engines were put into operation, the large
pumping-engines, at Newburn (which were erected about
1858, and which had since that time been frequently resorted
to to meet the failing supply in times of scarcity) were
abandoned, but from pruodential motives, not dismantled.
The wisdom of this course is shewn by the fact that, owing
to the exceptional dryness of the present season, and con-
sequent lowness of the stored water at Hallington and Colt
Crag, it has been found necessary to prepare again to pump,
at Newburn, to sapplement the trade supply which, at
present, amounts to about five million gallons per day. Of
this, about three-and-a-half millions is now pumped from
the Tyne, at Wylam, leaving one-and-a-half millions to be
supplied from the reservoirs, and, in order to avoid this, it is
proposed to pump about one-and-a-half to two millions, at
Newburn, into the 24-inch “Trade Main.” This will be
pumped up to Low Benwell, into a separate reservoir, through
an arrangement of mains, shewn at R, and from there will
again descend by another pipe to the 24-inch “Trade Main,”
thus gaining a head sufficient to pass the required guantity
throngh the pipes. This is an awkward and difficult mode
of attaining the required end, but is only adopted to meet
an emergency.

The Newburn engines, when working to their full capacity,
are capable of raising six million gallons per day. As the
“Trade™ consumption has now reached five millions per day,
and no doubt will increase, it is worth the consideration of
the Company whether they should not add to their pumping
power, at Wylam, by putting down a third engine, anc
another rising main so as to enable them, in a dry season like
the present, to commence pumping the full “trade supply
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not later than the middle or end of June, and so to save the
pure water for “domestic use.”

It is merely a question of time as to when this or some
equivalent mode will have to be adopted.

This completes the description of the eollection, storage,
and conveyance of the water, and leaves us at the Western
Boundary of the Borough, at which point the distribution,
so far as Newcastle and Gateshead are concerned, begins.
Before entering on that part of the subjeet, it will be con-
venient to say a few words on the quality and sufficiency of
the supply, and on the future probable requirements of the
district.

REMAREKS ON QUALITY AND QUANTITY OF
PRESENT SUPPLY.

Bearing in mind the principle already stated, that the
quality of a water supply depends on the nature and
state of cultivation of the district from which it is
collected, we have to consider whether the gathering
grounds of the Newcastle and Gateshead Water Works
are favourable or otherwise, The total area from which
the supply is derived is about 22,000 acres, of which
fully nine-tenths is pasture and moor land., The number of
inhabitants is small, being about 1,320, or 0006 per acre.
The number of stock is, of course considerable, and is
estimated by competent authorities at about 11,000 on the
average, or 0°50 per acre. While, therefore, by no means an
ideal gathering ground, it will bear a favourable comparison
with many which are utilised for the supply of towns
equal to, or greater in importance, than Newcastle, Tuking,
for instance, the Thames Valley, from which the chief supply
of London is derived, its drainage area above Kingston is
about 2,350,000 acres. Of this, about 750,000 acres is
arable, or, in round numbers, one-third of the whole, and of
the remainder, about 1,200,000 acres is pasture land, the
rest being wood, water, waste, roads, &e. The whole
population of this district is about 1,000,000, or say 0:45 per
acre. The number of stock is about 1,250,000, say in round
numbers 0°55 per acre,
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Compared with such a drainage area, the Newcastle col-
lecting grounds stand high in reference to population, and
favourably even in reference to stock. They will not com-
pare so well, of course, in either particular, with such areas
as the Lake Districts of Camberland or of Norvthumberland,
nor with the slopes of the Cheviots, above Alwinton. On
the whole, however, the Whittle Dean and Hallington col-
lecting grounds must be placed above the average. When
it is considered that the Newcastle Water Supply is the
outcome of successive periods of pressure from water famine,
and that the works originally laid out, with a view to a
then consumption of under 1,000,000 gallons per day, have
been gradually extended under the pressure of a demand,
constantly increasing, until it has reached about 13,000,000
gallons per day ; the Town is to be congratulated that, in
meeting this demand, the Company has been able to do so
from comparatively unobjectionable sources, and has not
been driven entirely to the Tyne, as many other towns
(London for instance) have been driven to the rivers on
which they stand. No doubt, had the probable demand for
water that would arise in 40 years been foresecen in 1844,
the engineers who projected these works would have grasped
the question with broader views, and have so arranged their
plans as to permit of their extension, as the necessity arose,
into the best and least objectionable districts to be found
within practicable reach. Experience, however, must be
acquired, and cannot be foreseen.

It 1s further to be remarked also that, however farsceing
may be the views of an Engineer in such matters, he is
controlled and limited in his power to carry them out, by
the public who have to find the money, and on whom the
necessary taxation must fall. The man who, in 1844, had
ventured to advise that provision should be made for a
possible future supply of 13,000,000 gallons per day, to the
Neweastle district, would have been looked on as a wild
visionary, and if not taken charge of by his friends, would
certainly never have succeeded in getting from the public
the funds to secure even 1,000,000, There are several
instances on record where large and promising schemes of
water supply have been actively and successfully opposed
by the ratepaying public, notably the St. Mary’s Loch
Scheme for the supply of Edinburgh, where the Town
Council, having promoted in Parliament a comprehensive

Bill, were not only beaten by a ratepayers’ opposition, but
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surcharged with the costs of }}rnmﬂtiﬂn (about £17,000), and
only after some years sncceeded in getting an Act permitting
thein to pay the costs out of the rates,

To return, however, to the main question of the purity of
the present supply of Newecastle, It may be taken that the
collecting ground is a fairly good one, that with some
exceptions previously mentioned, proper precautions are
taken to prevent unnecessary fouling of the feeders, and
that these precantions may be still farther extended by a
moderate expenditure.

The main sonrces are favourably situated in being nearly
20 miles from the Town. KEngineers are agreed that water
kept in large reservoirs deposits some of its Impurities
there, and that it is notably improved in quality by passing
through long canals or aqueduets, being thereby freely
exposed to the action of the air, which gradually oxidizes
organic matters held in suspension or solution, and thereby
renders them innocuous. There is considerable difference of
opinion as to the distance required to secure complete
oxidation of such matter, but none as to the fact that such
oxidation does take place. It may be supposed that chemical
analysis would enable us to say with certainty, when the
purifying action is complete, but this is not so, Ultimate
analysis can tell us absolutely what are the constituent
parts of a sample of water, but only approximately in what
form they exist ; and it is that form on which the whole
question of “wholesome™ or “unot wholesome ™ depends.
Thus, the same clements, which in one form of combination
are deleterious, or, absolutely poisonous, in another may be
quite innocuous, or, even nutritions., As an illastration of
this a familiar example may be taken. Carbon, oxygen,
‘and hydrogen, in one form of combination, constitnte
“ sugar.” The same three elements, in another combination,
constitute ““ alcohol ; only a chemist could tell us trom the
ultimate analysis which was which, and yet the “ Eau
suereé ” of the Frenchman, and the * Whisky and water ”
of our Scotch neighbours (not altogether unknown perhaps
in Newcastle) differ widely in their effects on the human
body. Sugar nourishes the infant, and does not hurt any-
one. Whisky would poison the child, and—Sir Wilfred
Lawson and his disciples tell us—the man also.

Though the action of the air on the running water cannot,
absolutely remove the constituents of its original impurities,
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it ean and does oxidize them, and thereby alter their forms
of eombination, and render them comparatively harmless,

Filtration, again, while it cannot alter or remove matters
held it solution, does remove matter held in suspension, and
thus renders the water clear and bright, It is necessary,
however, with filtering beds that the sand, &e,, which is used
should be occasionally changed and renewed, and well raked
up and exposed to the air at frequent intervals, or it will
become so loaded with the rvetained matter as to be useless
for the purpose of purification.

The filtering beds, at Throckley, are well arranged as to
facilities for cleansing and renewing the =and, as any one or
more of the nine divisions can be stopped off, while the rest
remain in action. Their area is three acres, or 130,000
square feet, while the area stipulated in the Act of 1877 is
100,000 square feet. They are capable of filtering 10,000,000
gallons per day.

The water sample taken from the outlet to these filtevin .
beds may fairly be ealled, so far as analysis ean show, a
“ pure and wholesome " water, and will compare favourably
with most of the large water supplies of England; bat too
much reliance must not be placed on analysis, for the rea-
sous indicated above. It is useful, of course, in its proper
place, but is by no means an absolute or infallible eriterion
of quality.

There is, however, one point worthy of note, and that 1s
that the samples 24 and 25, which were taken on the same
day, 24 from the water as it entered the filter, 25 from the
filtered water, show absolutely no improvement in quality ;
but, on the contrary, the filtered water is slightly worse
than the same water before filtration. There is slightly
more chlorine, more ammonia, and rather more oxygen is
absorbed in four hours.

It would be hasty to draw conclusions from a single
analysis, but evidently the fact points in the direction of
the filtration not being effectual, and either the water as it
enters is too pure to be improved by passage through the
filters, or the filters are so far saturated with retained
imupurities that they give off’ again to the water as much as
they remove.

Probably, more frequent changing of the sand, &ec., would
be beneficial, but before that is done, and, indeed, as a regu-
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lar practice, samples of the water should be more frequently
taken of the water belore filtration, and the indiecations of
their analysis should regulate the length of time which is
allowed before changing the sand.

There is one souree of impurity from which water supplies
may suffer, and from which the Newcastle water has occa~
sionally suffered, and which is very diffienlt to guard against,
viz, eontamination by minute forms of organic life existing
in the Service Reservoirs, and which sometimes become so
numerous as to give a distinet smell and taste to the water,
especially when heated or kept standing for some time.

A reservoir, occasionally, will be for a whole season so
infested with these minute organisms as to be rendered
unusable, and quite unfit for containing water for drinking
purposes,

They seem to arise and multiply entirely in the Service
Reservoirs, after the water has passed the filter beds, though
it is possible that their germs may exist in the water in
such a form as to pass through the sand. This, however, is
not the most probable explanation. Their occurrence in
such multitudes in the serviee reservoirs and pipes shows,
at ary rate, that there they find a condition of things which
is favourable to their existence and repmduetiﬂn, and
the natural inference is that “dirt” of some kind is to
blame : not “dirt” in the general aecceptance of the term,
perhaps, but in the wider sense of “ matter in the wrong
place.” Confervoid growth on the sides and lLottom of a
pond, for instance. It is certain that thorough cleansing of
an infected reservoir has generally got rid of the pest, and
this poinis to the necessity of more frequent cleaning, and
of such reservoirs being made in duplicate, so as to allow of
this being done without interfering with the supply and
distribution of the water.

While on this subject, it may be mentioned that it is con-
sidered by experts that the existence of aquatic plants and
fish in storage reservoirs is very favourable to purity of the
water, and that it is well worth the while of the Company
to give some further attention to the stocking of their Colt
Crag and Swinburn Reservoirs with fish, as they are
certainly not too numerous there,

The further discussion of the quality and purity of the
water will be left to the Medical Officer’s portion of this
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Report, being a matter which, though by no means foreign
to the engineering part of a water supply, yet comes more
directly within his province.

With respect to the quantity of the present supply and its
sufficieney for the probable increase of the demand, a vlance
at the table showing the present and probable future popu-
lation of the districts served by the Newcastle and
Gateshead Water Company will be instructive,

The present supply to the two towns, and the district
within the limits of the Aects, for all purposes—domestie,
manufacturing, and publiec—is about 13 million gallons per
day.

The greatest average daily consumption in any one week,
as shown by the Company’s returns of the daily guagings,
has been 12} milliong, in the week ending September 2nd ;
but it is probable that this is somewhat under the mark, as,
taking their returns to the Council of water in store for the
months of July and August, adding to the consumption then
shewn, the quantity pumped at Wylam, and also the amount
brought in by springs and other sources of supply (estimated
at about one million gallons per day) we have the following
result :—

Gantoss,

Water in Store on 30th June............... - 1,550,495,190
Pumped from Wylam from 30th June to

TR ST | L e 183,000,000

Preduce of SBprings, . ......ccceviiermninens 61,000,000

A1 e e P e G RN e 1,794,495,190

Water in Store on 30th August............... 958,329,811

Total Consumption in 61 days ......... 836,165,379

Or 13§ millions per day.

Taking the averace between this result and that from the
guaging, we have 13 millions per day, which will probably
be a safe basis for calculation.

The population supplied is given by the census of 1881,
at about 370,000, but from this must be deducted for places
not yet supplied, 52,000, leaving 338,000. This gives a con-
sumption per head, for all purposes, of 38} gallons in round
pumbers. In 1864, Mr. MaIy gives the consumption at 28
gallons per head, for all purposes. This shows an increase
of about 37 per cent. in the amount consumed for each per-
son, due, no doubt, largely to improved habits of cleanliness
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among the people. Looking at the fact that baths and
w.C.'s, which even then were considered as luxuries, are
now regarded as necessities in almoss every house of any
pretensions to comfort, and to the growing cenviction that
it is to the still further improvement in the habits of the
people; and to increased cleanliness, both of person and
dwelling, that we must look for the better health of the
community and decreased death-rate that are the objeets of
all sanitary effort, it is not too much to assume that there
will be a still further increase iu the next 20 years in the
consumption per head. Put it, say, at 20 per cent., we may
fairly assume that it will be necessary to provide for at
least 46 gallons per head in 1901 to be even in the same
position as we are now.

Supposing the population to increase at the same rate in
the future as in the past, there will be 520,000 to provide
for in 1901, which, at 46 gallons per head, will require 24
million gallons per day, or nearly double the present supply.

To deal with this would require a storage-eapacity of
3,600 million gallons, and reckoning on a minimum average
rainfall over three conseentive dry years of 243 inches, and
allowing for waste, compensation, and evaporation, 15 inches,
leaves a nett available rainfall of 9§ inches, which, to sup-
ply 24 millions per day, would require a collecting ground
of about 37,000 acres.

Comparing these figures with the existing and projected
storage of 3,042 millions, and the available gathering ground
of 22,000 acres, it will be seen that before 1901 the Company
must extend their works, or otherwise supplement their
supply.

It may be objected to this estimate, that 20 years is a long
period to looking forward, and that is not incumbent on this
_ generation to consider the requirements of the next. But
the history of water enterprise in general, and of this district
in particular, has been one long record of underestimation of
demand and overestimation of rainfall, and the natural con-
sequences of constantly impending water famine, staved off
for a few years at a time only, by the execution of works
just sufficient to relieve the immediate pressure. It is
abundantly evident, at least, that in the choice of a district
for the supply of Tyneside, the very broadest view should
be taken of future requirements, although the execution of
the works may be judiciously spread over a long period, so
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as just to keep fairly ahead of the demand. Thus, the time
must come when every available acre of the present distriet
which can be drained into the existent reservoirs will be
oceupied, then follows the inevitable necessity for winning a
new district at a very much larger cost.

It is but fair to point out, however, that the position of
the present Company is exceptional in two particulars.

1st. They have the power to supplement the supply for
manufacturing purposes by pumping from the Tyne, and the
works for this purpose are executed and ready for use at
anytime, mains having been speecially laid with a view to
this contingency, and, in point of fact, they are now in full
use,

This will enable them to get over times of great pressure,
and, in fact, is equivalent to reducing the demand on their
gravitation supply by the whole manufacturing demand, or
say by five million gallons per day.

2nd. They can, in times of scarcity, cut off the North
Shields supply, and thus tide over a dry season; but this,
though it places the other parts of the distriet in a better
position, does little to relieve the Company which, having
undertaken to supply Shields, cannot immediately get rid of
the obligation thus assumed, but must, at least, give them
time enough to procure a supply from another district, and
the natural and almost certain result would be that the
Newcastle Company would find themselves forced to under-
take the finding of this new supply. This, therefore, does
not really extend their time.

As matters stand, the Company can hardly eonsider them-
selves safe for even the next five years, but should be
preparing for winning new collecting grounds, and otherwise
improving their position,

- It seems hard that a water company, like the “ Wandering
Jew,” can never rest in one place, but must always Le
“moving on,” ever incrcasing their capital account and
spending money in fresh works. But it must not be for-
gotten that the more water they have to find the more they
have to sell, and that each increase in the population means
a more than equivalent rise in rateable value, and a larger
income.
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OTHER SOURCES OF SUPPLY.

Tt has before been menticned that various schemes have,
from time to time, been proposed for supplying Neweastle
from other sources than the existing one. These have
naturally ecome to the front when the present Company
were in difficulties from searcity of water, and have been
dropped when those difficulties were surmounted. The long
drought of 1867 and 18€8 was one of these stimulating
causes.

A short description of the chief of these schemes is here
given, as coming properly within the scope of this Report.

COQUET HEAD SCHEME.

In 1871, Messrs. W. Gro. and H., Laws, of Newcastle, in
conjunction with Mr, THos, Bouch, of Edinburgh, proposed
to impound the head waters of the Coquet, including the
Usway and the Alwyn, in a reservoir, to be formed just
below Alwinton, where the formation of the ground was
favourable, and where a dam of very moderate height would
give 2,000 million gallons of storage.

The eollecting area was about 36 square miles, and the
rainfall being close upon 50 inches, it was considered that,
independent of eompensation water, about 20 might be
reckoned on for impounding, which would have given over
28 millions daily—sufficient to have provided for Newcastle
till its population rese to 600,000, which seemed far enongh
to look forward to.

It was intended that the more peaty streams, of which

there were several, should be stored separately, and used as
compensation water only.

It was proposed to convey the water to Newcastle, in a
covered aqueduct, to avoid contamination and evaporation.
This aqueduct would have been 40 miles long, of which five
miles would have been by piping, and the water would have
been delivered at a height of 400 feet. The estimated cost
was £450,000, or £11,000 per mile.

It was su%f:ested that the Corporation should construct
these works, bring the water to the Town, aud sell it to the
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existing Company at 3d. per thousand gallons, which it was
ealculated would give, on the then consumption, a sufficient
return to keep up the works, pay the interests on a loan,
and to provide for its redemption in 50 vears, while it left
an ample margin of profit to the Company for distribution,

The collecting ground was a favourable one, consisting
chiefly of hill pasture ani meorland, and was mostly a sheep
district. The underlying strata were granite and porphyries
and some trap rock, which are considered by water en-
gineers to form the best possible substratum.

The main features of the scheme were laid before the late
Town Clerk and Mr. SANDERSON, neither of whom approved,
and as it was not considered prudent to go to Pailiament
with both the Corporation and Water Company opposing,
the scheme was dropped,

NORTHUMBERLAND LAKES SCHEME,

In 1871 or 72, Mr. T. J. BEwicK suggested the Northum-
berland Lakes as a source of supply, but the details of his
scheme were not published until 1874, when he read a paper
on the subject before the Northern Institute of Mining
Engineers. He proposed by embanking the Greenlee Louch,
Broomlee Lough, and Crag Lough to raise their storave-
capacity to 4,330 millions, and by the fre: use of eatch-
water aquedicts to include a gathering ground of 60 sguare
miles, on which he reckoned on an available nett rainfall of
nine inches, giving 21 millions per day.

This, he proposed to earry by an aqueduct of 16 miles to
Whittle Dean, or by one of 30 miles, direct to Newcastle, using
about three miles of piping to cross the North Tyne Valley,
and with two or three short tunnels, the longest being about
one mile,

To deliver the water at Whittle Dean, he estimated would
cost £150,000, and to carry it to Newecastle £130,000 more,
or £280,000 in all, about £9,000 per mile.

The whole gathering ground of 60 square miles, only con-
tained 32 dwellings and about 200 inhabitants, and, while
admitting the water to be peaty, Mr. BEWICK contended
that this was harmless, in confirmation of which opinion he
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quoted Mr. BATEMAN, who stated that long storage, and
passing through a long canal, got rid of a large part of the
colour.

The whole of the reservoirs and gathering grounds were
above the 600 ft. contour, so that there was no diffieulty as
to level.

In the discussion of the paper, the late Professor PAGE
raised the objection of the well-known abundance of
animaleulse in these lakes, and suggested that it might be
necessary to bare the whole of the ground to be occupied by
the reservoirs, and clear away all vegetable matter. This
had been found necessary in one case in America, where
entomostraca had so multiplied that they had to empty the
lake, and exeavate five to seven feet of the soil below, to get
rid of them. This would materially increase the cost of
reservoirs.  Professor PAGE, however, agreed with Mr.
BEWICK in considering peaty colouring quite harmless.

Mr. BEWICK does not appear to have taken any steps to
further his scheme, and it dropped.

ULLSWATER SCHEME.

In 1874, Mr. R. S. NewaLL, of Gatesh~ad, proposed to
take water for the supply of Newcastle and Tynemouth
from the Ullswater Lake, by constructing an aqueduect of
80 miles in length, which was to leave the lake near its out-
let at Pooley Bridge, and, passing Penrith, Armathwaite,
Milton, Gilsland, Haltwhistle, Corbridge, Whittle Dean, and
Newburn, was to deliver water at Newecastle at a level of
400 feet. A branch of seven miles in length to Carlisle, one
of eight miles to Tynemouth, and shorter branches, varying
from half-a-mile to a mile-and-a-half, for the supply of
Haltwhistle, Hexham, Corbridge, and Newburn, completed
this bold scheme.

He puts the area of the collecting ground at 95 square
miles (which, however, includes more than the Ullswater
Water Shed), and the rainfa!l at 60 to 100 inches per annum.
Taking the smaller figure, this would give a daily outflow at
Pooley Bridge of nearly 500 million gallons. Mr. NEWALL
himself, by a rough gauging of the river Eamont, where it
issues from the lake, makes the flow about 500 million
callons per day.
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In either ease, the amount he proposes to abstract, viz :
20 million gallons per day, is a mere fraction of the supply,
so that, in point of quantity, this scheme has the advantage
over all others.

Mr. NEwALL refers, in proof of the good quality of the
water, to the very favourable analysis given to the Royal
Commission on the Water Supply of London.,

He also compares its hardness, viz.: 1'9 by CLARKE’s
scale, with the Whittle Dean water which he quotes at 20
degrees of the same scale, or 10 to 1 in favour of Ullswater,
so far as the consumption of soap goes.

It is only fair to say, however, that the hardness of
Whittle Dean water is given by Mr. MAIN as about 13 on
the average, as delivered at Newcastle,

A serious objection was raised, however, to the water of
Ullswater Lake, on the score of its being contaminated with
lead, from the washings from the Greenside Mine, which run
in the lake near Patterdale. Mr. NEWALL scouts this idea
on the ground that galena, the ore of lead, is only soluble in
the very purest water, and then in such minute quantity as
to be quite without danger to life. He admits, however,
that this water is pure enough to have considerable action on
bright lead, but none on tarnished lead. These, however,
are rather questions for a Chemist than for an Engineer,

Coming to the question of cost, Mr. NEWALL'S proposal
was that the works should be carried out by a Comnission,
appointed by the various towns served, who were to buy up
the Water Companies, make the works, and manage the
supply of the district.

He estimated the cost at about £6,000 per mile, or
£500,000 in all, which, however, ineludes the Newecastle
supply only. Compared with £11,000 per mile for the
Coquet Head Scheme, and £9,000 per mile for the Nor-
thumberland Lakes Scheme, this estimate seems small, but
Mr. NEWALL has no reservoirs to provide.

In the discussion which followed the reading of Mr.
Newarl's Paper, Mr. Car. endorsed the scheme, and
supported the estimates as sufficiens, while Mr. BURDON
SANDERSON admitted the praecticability of the Engineering
of the scheme, but gave it as his opinion, founded on his
experience, that the estimute would be very much exceeded,
and that the purchase of the water-works alone would cost
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three-quarters of a million. He did not think that the rate-
paying public would submit to be taxed to the necessary
extent, but would oppose any Bill in Parliament, and
instanced the St. Mary’s Loch Scheme for Edinburgh, which
was upset by the publie opposition,

Mr. NEWALL subsequently spent £400 or £500 in pre-
liminary surveys of the grouund, but no application was ever
made to Parliament, and the scheme, like others, was dropped
for a while.

These are the three chief schemes which have been pronosed
for the further supply of Newecastle, and, though abandoned
for the time, there was sufficient basis of pri ut‘.lcabllll:y in
each of them, to make it more than probable that one or
other of them will come up again in any time of water
famine.

Each increase of population in the district, while it brings
nearer the necessity for an increased water supply, renders
it more feasible by giving an extended basis for the inevitable
taxation. The time will certainly come, sooner or later,
when the present Company will find themselves compelled
to go still further afield to keep up with the demand, and
possibly to adopt one or other of these schemes. That any
of them should be carried out by private enterprise, or even
by the Corporation or Corporations, in opposition to so
wealthy and powerful a Compzny as the Newcastle and
Gateshead Water Company is improbable, seeing that the
first step must be the purchase of their undertaking on
equitable terms, which would be a very formidable item in
the cost.

There is a very general impression that the water sapply
of large Towns should be in the hands of their Corporations,
and there is much to be said in favour of that view; but it
is very doubtful whether, after all, the publie, whose welfare
must be the first eonsideration in the matter, would be better
served by a Council than by a private Company, and more
than doubtful whether it would get as much for the same
money. A Council is difficult to move at first, and very apt
to move by fits and starts when once set going. It does not
and cannot give that close and individual attention to the
management of such an enterprise, which a body of Directors,
who are personally interested in its commercial success, can
do. It must necessarily leave all practical details to per-
manent officials.
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But, as a watching body, a Council is perfeet, and quite
unfettered by any personal interests, in insisting on the
utmost care being taken of the public welfare.

There is, of course, another view, viz., that the profits
which go into the pockets of a Water Company, should go
into the public purse, and that no person should make a
profit ont of the q:uhlu necessity in so essential a requisite
of life as water. The latter consideration is, perhaps, mirwle
the limits of this Report, and, as to the former, it is
question if a water enterprize, which has gone through *-uch
vicissitudes, and so enormounsly increased as that of New-
castle, would have had much profit to shew had it been
carried out by the Corporation.

This Report has occupied so long in preparation, and has
extended to such dimensions, that it has been considered best
by both of us to submit our conclusions, so far as we have
gone, and to leave the question of Distribution for a further
and Supplementary Report. We, therefore, propose to give
a short summary of our conclusions on the eollection, storage,
and conveyance of the Water Supply of Newcastle, and to
leave it to the Committee to deal with them as they may
please.

On the Engineering part of the subject, then, I think I
am warranted in saying :—

1st. That the gathering ground of the Newcastle and
Gateshead Water Cmup&ny is a fairly good one.

2nd. That the reservoirs of the Hallington Group are
Empeﬂy constructed as storage reservoirs, but require to be
etter protected in some particulars from fouling by cattle,

3rd. That the aquedncts are sufficient and proper for their
purpose, but also require better protection against fouling at
the places indicated, and particularly at Matfen and along
the River Pont.

4th. That the increasing consumption of water makes it
certain that, within very few years, the Company must
extend their collecting grounds.

dth. That it would be well to make complete provision
for the pumping of the whole of the “trade supply” from the
Tyne, at Wylam, and not to use the Newburn engine at all.
Also, to commence the pumping earlier in the summer,
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6th., That the filtering beds at Throckley need more
frequent changing of the sand, and more attention should be
paid by the Council to the taking of samples there.

7th. That qnarterly reports, at least, should be made to
the Council, by their own officials, as to the state of the
VArions resermlrs and works.

8th. That a “ Water Record” shonld be kept, embodying
these reports, and, also, the various analysis and details of

water in store (rmw geattered throngh the Couneil Reports),
for ready reference hereafter.
I am, Gentlemen,
Your obedient Servant,
W. GEO. LAWS,

City FEngineer.




T0 THE CHAIRMAN AND MEMBERS OF THE
JOINT GAS AND WATER AND BSANITARY
COMMITTEES OF THE CORPORATION OF
NEWCASTLE-UPON-TYNE.

GENTLEMEN,

In accordance with a Resolution of the City Council
passed on the 27th of February last, I beg to submit here-
with my portion of the joint Report on the Water Supply
of the City. |

I have the honour to be,
Gientlemen,
Your obedient Servant,
HENRY E. ARMSTRONG,

MepicaL OrriceEr oF HEALTH,

Health Department,
Town Hall,
Newcastle- wpon-Tyne,
218t October, 1884,
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gHE WATER SUPPLY

FOOM A

HYGIENIC POINT OF VIEW.

In its pure state, water consists merely of two gases—
oxygen and hydrogen—in chemical combination. In this
form it is not available for domestic purposes, but may be
prepared, almost perfectly, by distillation in the laboratory
of the chemist.

The nearest approach to pure water in nature is rain, the
result of natural distillation on a large scale ; but rain, by
the time it reaches the earth, is always impregnated with
gaseous or other matters, derived from the air through
which it has passed.

It is unnecessary to insist on the general hygienie value
of water merely as such, the importance of which has been
generally admitted from the time of Pixpar, who termed it
the *“best of all things.,” It has been said that the excel-
lence of a water supply speaks for itself in the beauty and
Fh{simﬂ superiority of its consumers. What kind of water

est for sanitary requirements ? and how near does the
water supplied to the inhabitants of Newcastle come to this
standard ?

Dietetically, pure (i.e., chemically pure) water is not
desirable. It is insipid as a beverage, and its use implies
a loss to the body of a large amount of mineral matter,
—mnotably lime (required in the formation of bone), a
salt which, at least in the case of young children, is provided
but sparingly in other articles of food. Water for drinking
and cooking should, however, be good, i.e., wholesome, agree-
able to taste, colourless, odourless, clear, bright, and free
from organisms and zymotic, or animal, contamination.
For purposes of pEI’SDﬂﬂ{ and domestic cleanliness it should
not contain much mineral matter in solution, i.e., should not
be what is known as ¥ hard.”
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_ Few towns, if any, have water lwrfert in all respects from

" source to delivery, and our own is no exception. Water
however, in regard of many of the impurities to which it
is liable, is generally capable of improvement or remedy, by
natural or artificial means. How far is the Newcastle supply
benefitted by the operation of such means? It will naturally
also be asked : What have been the effects of the water in
the past as evidenced by the records of disease, the spread
of which is commonly associated with, or attributed to,
defects in the quality of the supply ?

Inseparable from the hygiene of water are the important
questions of amount per person, and continuity of supply
necessary for the varions demands of health. The foregoing
subjects, together with the indications to which they give
rise, form the basis of the subsequent pages of the present
Report which is accordingly arranged under the following

heads : *
1. Contamination.
2. General quality of supply.
3. Means for protection and purification.
4. The water supply and the public health.
5. Banitary considerations of supply, service, waste, &e.
6. Indications, &c.

1. CONTAMINATION.

- ——

The Sanitary Committee have reported to the Council on
the pollutions of the water supply which they observed at
the beginning of the year. Some of these have since
been remedied, as alvready described. Other conditions
affecting the quality, some of which are unavoidable, have
come under the notice of the present reporters. In all,
these are :—

1. VEgETATION O BED AND Sipes oF Corr CrAG RESER-
VOIR.

* The ivstruction of the Council with regard to the inquiry is under-
stood as iuteuded to refer to the water as supplied, but not to the con-
sideration of conditions affecting it on domestic premises, which may, if
required, be considered at a future time.
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2. DrAINAGE INTO AQUEDUCTS OR RESERVOIRS, FROM
CERTAIN MaNURE Hears, DrorriNgs NEAR CaTTLE TROUGHS,
A FarM-vArD, Two CoTTAGES, AND A SHEEP-BATH.

The manure heaps in question were noticed on the banks
of the River Pont, above Matfen, and also near the aqueduct
between Nine Wells and Hallington Reservoir. The drop-
pings near cattle troughs discharge into Colt Crag and
Hallington Reservoirs. The farm-yard, together with
cottages and sheep-bath referred to, are those at Little
Swinburn.

3. DRAINAGE INDIRECTLY INTO RESERVOIRS, AQUEDUCTS,
ok FEEDERS, AFTER FiLTRATION THROUGH LAND, FROM
CERTAIN Farms axp Hamrers, viz, :—The farms of Colt
Crag, Short Knowes (near Little Swinburn) ; Fawcet and
Cheviot gnear Hallington) ; and two farms on the upper
waters of the River Pont. The hamlets in question are
those of Great and Little Bavington, each of which stands
above, but is some fields distant from, Hallington Burn.

4. Porrution or HacwmweroN REeservoiR BY WILD
WATERFOWL.

The drainage of Little Swinburn has been intercepted by
the Water Company, and no longer discharges into the
Reservoir. In other respects, the circumstances above
detailed are unchanged. What are the extent and signifi-
cance of the contamination to which they give rise ?

The effect of the organic character of the bed of Colt
Crag Reservoir is shewn in the comparatively large propor-
tion of albuminoid ammonia in the water, and the oxygen
absorbed (see Table of Analyses, page 57). The amount
of submerged vegetation undergoing decomposition varies
at different periods with the rise and fall of the
water. That below low water-mark will soon disappear
altogether, and much of it has probably done so already.
Between high and low water-line, weeds grow freely in
summer, and in winter decay beneath the surface of the
water which consequently becomes charged with vegetable
matter liable to decompose under the influence of warm
weather, and so to make the water unwholesome or even
directly productive of disease. This dead grass, &ec., is also
undesirable inasmuch as it devitalizes the water by taking
up its free oxygen. It has also to do with the yellow tinge,
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and probably with the smeli sometimes reported by the
Analyst.* The Hallington Reservoir, constructed in the
same way as that at Colt Crag, viz., by impounding water
on land covered with grass, &c., was at first objectionable on
this account. The Colt Crag Reservoir will doubtless improve
naturally as that at Hallington has done. The growth of
weeds between the water-lines should be prevented.

The manure heaps referred to have been removed for f’arm
purposes long ago. Similar accumulations are likely
re-appear there :,e:-lrlf,',T unless prohibited, which they shuu‘[&
be. lThla cattle droppings also should not be allowed to flow
into the reservoirs, &e.

The hamlets and farmsteads are at a considerable distance |
from the water-courses, and the sewage from them necessarily
nndergoes a slow process of land filtration before reaching
them. The effect of filtration through land covered with
growing plants, as at sewage f'arms, where the soil is
regularly flooded with liquid manure, is well known ;
when, therefore, as in the case of the hamlets and farms in
point, the liquids therefrom have to percolate slowly through
the soil of several fields, they are probably innocuous by the
time they reach the streamlets into which they discharge.

The pollution of Hallington Reservoir by waterfowl, which
mngre%ate there in large numbers, is probably only to be
checked by removal of the island, on which the birds gather.

The foregoing constitute all of the contaminations of the
water supply known to the writer.

2. QUALITY.

On various visits to the gathering grounds, reservoirs, &e.,
samples of the water have been taken for analysis. In all,
32 of such samples were drawn, including specimens from

* See Analysis of sample of water (No. 1) from Colt Crag Reservoir,
age 57.
T In 1873, a manure heap was observed by the writer on the bank of
1.I1;e aqueduct below Nine Wells, in about the same place as that noted
above. L



TABLE A.

Head of Colt
| Crax Southern

Lorner,
| KNo. 1.

Total =olid matter in solution .......... 9-400 grs.
L E T o T S e B 0607 .
T T e e L S 0009,
Albuminoid AmMmonia ....cceeweeeses 0024 ,,
Oxygen absorbed in 15 minutes. ....... 0176 ,,
Oxygen absorbed in four hours......... 0408 ,,

Brownish yellow
Appearance in two-foot tube......... colour and

slightly turbid.
Smell when heated to 100* Fah. ....... Fusty.
Microsecopical Examination ..............| Satisfactory.

From Aqueduct
Fawcet Farm, | 8
where Sewer
Pipe crosses.

No. 11.

Total solid matter in golution .......... 15200 gra.

ETEAOERTIE vt in i o = o i b 0910 ,,
Ammﬂ'nia (L XIS ER IR RER R RIS N AL LA RREEIRLELY L, ﬂﬂﬂl 1 1]
Albuminoid Ammonia .......coceeeeieenens 0009 ,
Oxygen absorbed in 15 minutes........, 0032 .

Oxygen absorbed in four hours.........| 11l '

Faint yellow ol
Appearance in two-foot tube......... 4 | colour and very |
slightly turbid. |

Smell when heated to 100° Fah. | None,

Microscopical Examination...........
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the chief springs and feeders, the reservoirs, aqueducts, and
filter-beds, and also after filtration. The results of Mr.
PATTINSON’s analyses are arranged numerically in order of
locality in the opposite Table :—

In regard to the quality of the waters of the different
feeders shewn in the foregoing table, it must be borne in mind
that these vary with every shower of rain, and even trivial
local eircumstances may affect the character of any sample
drawn from them. Even were it possible to reduce such
elements of difference as the foregoing to the same level,—
notwithstanding the unquestionable wvalue of chemical
analysis within certain limits,—implicit reliance is not to be
placed solely upon it, as is too often the case in judging as
to the quality of a water snpply. Chemical analysis cannot,
for example, give indication of the presence of zymotic
material, as was shewn by Dr, Cory in his experiments with
water purposely pollated, an account of which is detailed by
the Medical Officer of the Local Government Board in his
Eleventh Annunal Report.* Chemistry can, however, measure
accurately the inorganic, and some of the organie, constituents
of ordinary water, and thus snpply information from which
certain inferences are deducible. For example : We learn
by means of chemistry how much chlorine a water contains,

ow, chlorine is found in all spring and river waters in
their natural state ; in excess, it 18 an indication of urinous
pollution ; but, except in shewing the total amount, and so
enabling us to infer how much is in excess, chemistry affords
no means of distingunishing Letween the chlorine that may
be termed natural, and that due to animal contamination.

(@.) TriBuraries.—The different samples examined by
the Analyst, in connection with the present inguiry, shew
the water of Newcastle to be a complex liguid. The various
tributaries to it differ so much from each other in composi-
tion as well as in amount of yield, and the proportion
furnished by each is so liable to fluctuation from time to
time, that any attempt to base conclusions as to quality of

_ the general supply on the analysis of samples drawn from

* P. xvii.—The “ hydrogen pmcem”w-descri:imd by the late Dr. Axgus
SmiTH, only last year, in lis Second Report, under The Rivers Pollution

- Prevention Act, 1876—* promises,” in the words of the discoverer, * to

e T

indicate a method of measuring the amount of organic activity
amongst the microbes (at least of a certain class) which exist in the
waters.”
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feeders would inevitably end in error. It is necessary, how-
ever, to advert to the character of some of these samples.
Thus :—

Sample No. 1 (from Colt Crag Reservoir, at southern
corner) is noteworthy for the quantity of oxygen it absorbed,
an indication of organic matter, probably vegetable. This
water was brownish-yellow in colour (peat stain), and fusty
in smell.

Sample No. 3.—(Colt Crag Reservoir, N.E, point.) Indi-
cations similar to, but less marked than, No. 1.

[ This is from the same stream as

Sample No. 5.—Con-| No. 4, but below the farm

taminated stream at Little buildings,  The increased

Swinburn. chlorine and ammonia is evi-
| dently from animal matter.

S

Sample No. Ha.—Little [ Contaminated with organic

Swinburn, near outfall{ matter (urine, &ec.) Smell,
from farm buildings. earthy ; yellow and tarbid.

. 1 : .

e P R ([xonmrpmﬂtcd gmsﬁl},r_ with or-

near hlirn (Little Swin-J gawie matter (urine, &c.)

burn Reservoir) E}mlf'lgf earthy ; yellow and

: nrbid.

1

( More chlorine and organie
Sample No. 6.—Foot of |  matter than 3a and 4 ; there-

Little Swinburn Reservoir. fore, evidence of some urinous

contamination.

e

Sample No. 6e¢.—Out-
fall from Little Swinburn | Evidence of some urinous con-

Reservoir (drawn a week tamination.
later than No. 6).

Nos. 8 and 9a.—The latter was drawn about a quarter-of-
a~mile below the former, and on the same day.

Sample No. 11 was drawn a week later from the same
uedunct still lower down. The weather was rather wet,
and surface drainage from grass land was flowing freely
when this sample was taken. :
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(This water was tarbid from
mineral and organic sub-

i : I aq u r
Sample No. 13.— stances. The sample was

taken from a lower part o
Streamlet a quarter-of-a- ower part of

ils above Littls Babing- &E:e Eﬂllllllﬁr Hrh“t'um as No. 12.
& 1e tarbidity appears to be

entirely due to limited local
disturbance, possibly from
birds or small animals.

e

Samples No. 16, 18, and [
19.—(From Aqueduct). | Albuminoid ammonia large in

Sample No. 20, —Feeder all of these specimens, evi-

dence of organic matter in
EE?I mouth of Ryall Tun-4 .10 ¢in ™ No. 19 shews also

a considerable increase of free
Sample No. 21.—Aque- | ammonia,
duct at Junctionwith Pont. |_

Sample No. 21,—Water |
immediately before enter-

ing Filter Beds at Throckley.

Sample No. 25.—Water
immediately after leaving

The two last-named were drawn on the same day.

N.B.—Compared with the unfiltered sample, the filtercd
one contains rather less solid matter in solution, but rather
more chlorine and free ammonia. The water is therefore
a little more pure before it passes through the filter than
after.

(6.) Warter as suPPLIED IN NEwcastLe.—The condition
of the water at its various sources is, after all, of less concern
to our citizens than its quality on delivery. It is small con-
solation to tell the consumer who complains of insects,
fishy taste, or turbidity in the tumblerful he draws from his
tap at Newcastle that the samples collected from springs
and streams thirty miles off are excellent. On the other
hand it is impossible to secure a store in the reservoirs
absolutely free from every trace of organic matter. Still,
palpable and preventible pellution should not be countenanced
in any part of its course. Allowance is due for the character
of the gathering grounds, and such improvements, whether
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by natural or artificial means, as the water may undergo on
its way to the taps ; and it is only fair to judge of the supply
by the quality on delivery in Newcastle.

The results of monthly analyses made during the present
year, are therefore given in the opposite Table :—

_The analyses require attention under four different heads,
viz. 1 —

Albuminoid Ammonia,
Oxygen absorbed,

Hardness, and
Appearance.

ALBUMIHGID AmmoN1A. — Professors PA.I{KES and De
Craunmont * state that “ pure and wholesome ” water should
not contain more than ‘0056 grain per gallon, and “useable ™
water not more than ‘0070 grain per galj[ml Water con-
taining above '0070 grain is termed by them * suspiciouns,”
and with above 0105 grain, “impure.”

Prof. WaxgLyx | places the limit of albuminoid ammonia
in “clean,” as distingnished from * unclean,” water at *0049
grain per gallon.

Each Monthly Report of the Analyst for Neweastle shews
daring the present year an amount of albuminoid ammonia
above that of the standard of the authorities just quoted
for “useable,” or *clean,” water ; and in July it was double
that q_uantlt:r (0-015 grain per gu,llmi) The amounts are
0-010 grain for each month except July and September,
when it was 0'015 grain, and Angust, when it was 0:014
grain,

OxyaeEN ABSORBED.—DProfessors Parkes and De Cmav-
MoONT place the limit of oxygen absorbed at 0:105 grain perv
allon for ¢ useable ™ water. Above that amount is termed
y them ¢ suspicious.” A recent report of Colonel Sir
Fraxwcis Borton, C.E.,i Official Water Examiner to the
Metropolis, shews the oxygen absorbed by water drawn from
the mains of seven of the eight London water companies,
dnrmg the month of July Iast to have ranged from an

-

* Practical TTygiene,
t Manual of Public Health. Article, * Water.”
1 Water Supply (Metropolis), July, 1884,
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average of 0°012 grain per gallon (minimum) in the case of
one company, to an average of 0051 grain (maximum) in
the case of another.

The analyses of the Newcastle water, during the nine
months referred to in the preceding Table, shew a range of
from 0-080 grain per gallon (minimum), in April, to 0'152
grain (maximum), in September. The amount has gradually
increased, each month, from April to September.

Professors Parkes and Dk CHaUMONT * say :(—“ A
marked excess of albnminoid ammonia, and of oxygen,
required for organic matter, would be fair cause for con-
demning a water, even if its other characters were good.”

Harpxess.—The hardness before boiling was 174 degrees
(CrLark’s scale) in March. Since then, it has gradually
fallen each successive month to 104 degrees in September.
The degree of hardness after boiling has decreased similarly.

ArpEARANCE.—The water is described each month by the
Analyst as being faint yellow in colour, and in every month
except one, as ci:ieing clear. In May, it is reported to be
“nearly clear.” This colouration is probably due to peat-
stain, and is further evidence of the presence of vegetable
matter.

The microscopical appearance of the samples is returned
as ‘‘ satisfactory,” with one exception (June), when anim-
aleulae were found to be “ more numerous than nsnal.”

It is to be inferred from the analyses that there is in

general much vegetable matter in the water. What are
the effects of such water on health ?

Professors Parkes and DE CmAvumoNT record a violent
outbreak of diarrheea produced by well-water laden with
vegetable matter, but otherwise pure, and quite harmless
when filtered.

Professor WaxgLys t states that at Leek Workhouse

* Practical Hygiene, 5th ed., p. 23.
+ Water Lunfjnil,
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there was for years a general tendency to diarrhees,
accounted for by the water of a well which was loaded with
vegetable matter. The same authority states that it is
matter of observation that diarrhcea is frequently prevalent
in communities which drink water containing from 0:0070 to
0-0140 grain per gallon of albuminoid ammonia.

The proportion of albuminoid ammonia in Newcastle
water has every month exceeded the lowest of these amounts,
and has twice (July and September) exceeded the highest.*

The total solids, chlorine, nitrogen as nitrates, and free
ammonia, are all rather low in amount.

The water is believed not to have any appreciably solvent
action on lead. Its use after passing through lead pipes or
storage in lead cisterns is not therefore “attended  with
danger or risk to the consumers on this ground.

It may be objected that the analyses above given are not
a sufficient index of the general character of the water
supply throughout the City. What are the grounds for this
objection ?

Samples (four only, in all) of tap-water have been sent to
the Health Department during the past summer by com-
plainants. Three of these contained insects and moving
creatures visible to the naked eye. Thus, one bottle enclosed
a small earth worm ; another, the larva of an insect; and a
third, maggots. The fourth was a specimen of turbid water,

It would be unfair to assume that everything passing
through a water-tap comes from the Water Lmnpﬂnj's
reservoirs. Much of the nastiness of drinking-water is due
to sanitary defects in honses. Thus, the maggots above
named were found to come from a decomposing pigeon,
lying near the edge of an open cistern. The want of a cover
to the cistern is a very common defect leading to pollution
of water by an accumulation of filth such as most house-
holders little dream of, and few think of removing.t

* The analysis for July refers to a sample drawn on the eighth of
that month. The deaths from diarrheea, in Newcastle, rose from a
total of three in the four weeks ended June 25th, to thirty-five in the
four weeks ended July 26th.

t The samples for analysis are drawn direct from the main.
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The turbidity of water drawn direct from the main is often '
due to temporary local causes, such as alteration of pipes.
Sediment from rust of iron pipes, together with eart{n or
vegetable matter, or both, 1s apt 11:: accumulate in the bends
and “ dead ends” of the service-pipes, and may give rise to
visible impurity.

Notwithstanding the unquestionable benefit of a free nuse
of the senses (common sense ineluded) in detecting con-
tamination of water, these at best uncertain guides tell us
little of the hidden dangers against some of which chemistry
and the microscope put us on our guard.

Larvae, insects, and larger animalculee (those wvisible to
the naked eye, such as cyclops, daphnia, &c.) are not of
themselves harmful to water ; on the contrary, some of
these and probably also some of the microscopical organ-
isms play an important part in its purification. This is no
justification for their appearance in the universal beverage.

The water itself varies in character from day to day, and
is not of uniform quality or chemical composition through-
out the service at any given time. Ior this reason, it is
matter for consideration whether the analyses—referring as
they do to four samples each month, two of which are
drawn from the high, and two from the low service—are made
often enongh, uug from a sufficient variety of specimens,
The analysts employed by the London Water Companies
report on the state of the sapply of each Company much
more frequently. Analyses of the different London waters
are also made and reported on by Prof. FRANKLAND once in
each month.

3. MEANS IN OPERATION FOR PROTECTION
FROM POLLUTION AND FOR
PURIFICATION.

The purity of the water supply depends on the means in
operation during its collection, to exclude dirt, and to remove
dirt if it should get in. The Water Company have had the

first of these in view in the choice of gathering ground and
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other important features of their works. Certain particulars
in which their appliances for preventing animal pollufion
fall short of requirements have been specified in a former
section and need not be recapitulated here.

The amount of the storage® provided, as also the character
of the aqueducts and most of the reservoirs, &ec., are proper
means for removing impurities, by deposit and by oxidation
of organic matter. The water is also passed through the
filter beds, at Throckley,

Notwithstanding these different processes of settling,
aeration, and straining, it is charged with albuminoid
ammonia on its arrival in Newcastle.

The accuracy of the analyses is unquestioned. Tf this be
granted, it follows that the means for protecting the water
from pollution, or for purifying it, or both, are in some way
inefficient. What evidences are there of this ?

Ist. As To ImperFECT MEASURES FOR PROTECTING THE
Warer FroM Fovning.—The presence of albumineid am-
monia in the proportions stated is proof of pollution with
organic matter generally admitted to be of a wvegetable
character, and derived, in part at least, from peat. This
vegetable matter is also to a considerable extent due to
dead grass and weeds decomposing at the bottom and sides of
Colt Crag Reservoir. The inference is that this albuminoid
ammonia is largely due to the grass and weeds in question.

The dead vegetable matter in Colt Crag Reservoir below
low water-line will, before long, decompose and disappear.
That between high and low water-line, unless constant care
be taken to prevent it, will be reproduced year after year as
often as the surface on which it grows is exposed to the air,
and will annually die and rot when submerged beneath the
increased water of the reservoir. The difference between the
effect of living plants and dead vegetable matter on the
water should be borne in mind. The roots of living plants
tend to purify contaminated water by seizing on the dissolved
organic impurities. On the other hand, dead vegetable
matter in water otherwise wholesome, becomes dangerous as
decomposition sets in. The malarious nature of swamps,
and the danger of drinking surface-water from land altern-
ately wet and dry, are well known to be due to rotting plants
and grasses. The shallow parts of a reservoir formed like

* Sufficieut for 230 days’ supply.
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that at Colt Crag become swampy during summer when the
contents are reduced ; and the amount of risk to health from
drinking the water is then probably proportional to the
degree of its dilution.

During the present summer the water in the Great
Northern Reservoir at Whittle Dean, which is open to the
same objection as that at Colt Crag as regards fouling by
weeds, &c., was reported to be infected with minute organisms
visible to the naked eye, and giving to the water a slightly
fishy taste.*

In antumn, the open aquednct by the side of the wood at
Matfen receives large quantities of falling leaves, some of
which pass through the rack placed to intercept them, and
reach t}m Whittle Dean Reservoirs. A similar contamina-
tion occurs at Fenham.

3rd. Meaxs ApopTeEp FOR PURIFyING THE WATER.—Most,
and often nearly all, of the insoluble impurity is removed
from the water by deposit or filtration, and part of the
dissolved organic matter is rendered harmless by oxidation.
Occasionally a perceptible amount of finely divided clay &e.,
finds its way into the delivery ; and every monthly analysis
during the year shews an undue amount of organic matter,
proving that the methods of purification employed are
ineffectual. The ordinary methods of purification are deposit,
aeration, and filtration.

* A further sample of water drawn from the outfall of Colt Cra
Reservoir in October was found to be vellowish-brown in colour am
to contain a large number of wuimaleul® wvisible to the naked eye
(water flea, &c.)
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Deep SerrLing Poxns, although undoubtedly advantage-
ong, being costly to make, are not always specially provided
by water companies. The deposit, therefore, takes place in
the ordinary storage reservoirs, and in windy weather, when
the supply is low, is apt to be stirred up again, and
find its way into the pipes. This was the case with
the water from Hallingion Reservoir, in 1873,* which
was charged with organic matter, and at the time of
report was turbid or muddy on delivery. It was also the
case with the water sapplied to the Town during the cholera
epidemic of 1853, as explained by Mr. Main, the then
Secretary of the Company, and given in evidence before the
Cholera Commission.t

ArraTioN, which is generally admitted to effect an
improvement on organically tainted water, is seldom if ever
specially provided for by English water companies, FEz-
posure of water to air in divided currents by causing it to
fall down a series of steps and to pass through wire ganze
as it does so, has, according to Parkes, been employed in
Russia on a large scale.i This mode of purification pro-
bably deserves more attention than it has yet received. It
is desirable that its effects should be accurately ganged by
experiment and analysis, and put on record (if this has not
been done already).

Fiurrarion is the form of water purification generally
relied on, both by purveyors and consumers, in this country.
As practised by most companies (our own among others),
the process consists of straining the water through sand and

ravel. Every one knows that in a properly constructed
filter-bed one effect of this is to remove all suspended
particles, leaving the water clear and bright. Filtration
throngh sand and gravel also removes some, at least, of the
dissolved organic and other substances. On this peint the
Rivers Pollntion Commission§ state that © Sand and gravel
filtration, as carried out at Water-works, not only clarifies
the water by removing suspended impurities but also
diminishes appreciably the proportion of organic matter in

* Report to the Sanitary Authority of the Borough of Newcastle-
upon-Tyne on the Water and Water Supgly, 1873 ; by Councillor
E. ;-:Th Newron, the Borough Anvalyst, and the Medical Officer of

ealth,

+ Report of Cholera Commission, 1853, p. 25.

1 Practical Hygiene.

¢ Sixth Report, p. 217.
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solation (organic carbon and organic nitrogen) to an extent
dependent upon the thickness of the filtering medium and
the rate at which the water passes throngh that medium.”

PArgEs,* on the other hand, referring to experiments by
himself and others, considers that the amount of organic
matter removed by sand and gravel filtration is incon-
siderable.

Animal charcoal has the property of removing a large
proportion of the organic matter from water, and its use for
Town filters is recommended by Dr. Fraxkvaxp.* The
magnetic carbide of iron (SPENCER’s patent) is also recom-
mended. The two last named appear to act chemically as
well as mechanically.

WANKLYN T gives it as a general conclusion that the
filtration is defective when the amount of albuminoid
ammonia rises to 0010 part per million (i.e., 0070 grain per
gallon). In the monthly reports of the present year, the
Newcastle water has never contained less than 010 grains
per gallon.

The effect of the filtration at Throckley, as judged by the
analyses of the water immediately before and immediately
after passing through the filter beds,} instead of being
beneficial, is rather detrimental, there being a small increase
in chlorine and oxygen required for organic matter, in the
filtered, as compared with the unfiltered, specimen,

Ocular and less dangerons proof of defective filtration of
the merely mechanical kind is given by the occasional
gresen-:zr: of small insects visible to the naked eye, finely

ivided clay, &e., in the water as supplied to the taps.

Lastly, the large sale for domestic filters of every make
and price is an argnment that few persons who can afford
to purchase one are satisfied that the water, when it comes
from their taps, is *‘effectually filtered.”§ The water
should be delivered in such a state of purity as to render its
re-filtering by the consumer unnecessary. A fraction of
the sum spent on domestic filters by the well-to-do would

* Practical Hygiene,

T Water Apalysis.

T See Table A, Analysea Nos. 24 and 25.

§ “The Company shall effectually filter all water supplied for
domestic purposes befure the same shall pass into the pipes for distribu-
tion.”— The Newcastle and Gateshead Water-works Act, 1876, 5. 17.
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pay for the purification not only of their own drinking water,-
but also of that supplied to the poor, who cannot afford such
lnxuries.

No opinion is offered in this place as to the Filter Beds at,
Throckley.

4, THE QUALITY OF THE WATER SUPPLY IN
RELATION TO THE PUBLIC HEALTH.

Although the connection between the remotely pre-
disposing, or even the immediately exciting, causes of
disease, and disease itself is often diffieult or impossible to
trace,—and never more so than in cases such as before us—a
comparison of the different qualities of the water with the
corresponding variations in health during a series of years,
in so large a population as ours, should be instructive.

With this view the monthly analyses for the past eleven
years have been examined side by side with the vital
statistics of the same period. How far the general health
of the consumers has borne relation fo the quality of the
water supply is stated below :—

?«;E. of mo:llthp in '

e vear durin I

which the wate - I‘:'E“*'hl“'“"e of -

reported on was |* E“’;:_;’]tuﬂ;f;‘:‘ﬂ A.D.
“yure” or “nsable”
after the standard (all cansee).
of PARKES.

12 233 1880
11 235 1879
10 227 I 1876
10 287 1878
9 223 | 187
9 26°1 ! 1875
8 217 , 1881
T B0-1 | 1873
6 292 | 1874
(i} 254 | 1883
5 230 ‘[ 1882
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It would appear from the above that a comparatively pure
state of the drinking water has to a certain degree, though
not invariably, been ‘attended by a low m-nvml :Iﬁnfh-mte
This is as far as we are justified in going towards any con-
clusion as to its general effect on health,

Among the diseases especially associated with impurity
or contamination of water are diarrheea, enteric fever, and
cholera. The first of these is frequently prevalent here in
the third quarter of the year. The deaths from diarrhcea
during the twelve last antumns have been compared with the
corresponding analyses of the water supplied to the town.

On different occasions (but not in the majority) the pre-
valence of that disease has been coincident with the supply
of objectionable water and wzice versd.

The writer is of opinion that water charged with organic
matter is likely to cause diarrhees, especially in warm weather,
when such matter undergoes decomposition.

Exreric (or Typroip) Fever.—The most fatal year of
the past twelve from this disease, was 1874. During that
year, 75 deaths from enteric fever were registered, of which
more than half occurred in the winter quarter. The drinking
water during that quarter was drawn from the river, and
had been so for some time before. The analyses shew it to
have been suspicious or impure from Aungnst to December.

In inquiring into the camses of the disease in question,
the sukject of specific contaginm 1ig to be taken into considera-
tion. The prevailing opinion at the present day is that
epidemics of enteric fever, when due to water or milk supply,
are always cansed in the first place by contamination of
such water or milk with the discharges of a person suffering
from the disease. Under ordinary circumstances there is no
likelihood of such a contamination occurring to the supply
for Newcastle. But it is otherwise when water for domestic
use is drawn from the Tyne into which flows, above New-
castle, the sewage of a large population imhle like other
Impulatmns to occasional E[]l(]ETﬂIES of enterie fever, and
ll)‘rhupﬂ as a whole never entirely free from that disorder.

here is reason to view with suspicion the coincidence of the
epidemic of 1874, and the supply of water from the river
at the time, .
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Tyne water, if supplied to our taps at any time, is most
liable to be so during those months when, owing to prolonged
droughts, the river is low, and the sewage in it with any
contagium contained therein, is most highly concentrated.

CroLerA.—The last remaining disease to which reference
will be made here is cholera. One conclusion to which the
Commissioners appointed to inguire into the outbreak of
cholera in Newcastle and neighbourheod, in 1853, arrived on
the subject of the drinking water supplied, is expressed in
their Report® as follows :—* On the most favourable view
we can adopt, it must be regarded with grave suspicion in
relation to its influence on the late outbreak.” The Report
also shews that in the cholera outbreaks of 1831 and 1853
the water had been more or less derived from the Tyne.

Whether the water at the time of these epidemics was
specifically contaminated will never be known. But there
can be no question that in 1853 it was impure. The Com-
missioners state that it “ was such as ought never to have
been distributed.”

The first subsidence of the epidemic of that year ocenrred
on the day the use of Tyne water was discontinued, and a
steady decline of cases set in from that date.

Fortunately, Newcastle is not likely to be again placed in
such an unfavourable position in regard of water supply as
in 1853, The river water was then drawn at Elswick ; the
pumping station is now at Wylam, several miles higher up.

But water from the river is always unsafe for drinking.

5. SANITARY CONSIDERATIONS OF SUPPLY,
SERVICE, &e.

It is desirable on sanitary grounds that water for
domestic use should be abundant in quantity. The amount
supplied per head varies in different towns, but it is
generally agreed that 40 gallons is a proper quantity for all
purposes. If every household in Newcastle were actnally
and conveniently supplied at this rate, or even at the

S—

*P. xxvi.
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present rate of about 32 gallons per head, dwellers in tene-
mented property would then have the means of keeping
themselves and their surroundings clean, and the effect of
this on the public health wonld doubtless soun be felt. As
it is, the chief part of the supply goes in other directions,
although the occupied tenemented dwellings are much more
numerous than private houses,

CowsTaNvcy oF SvuppLY is also an important item from a
hygienic point of view, especially with the poor who draw
their water directly from the main. Intermission of pres-
sure in the main pipeq to those who have no means of
storage on their premises, is incomparably more serious
than to the occupants of houses furnished with cisterns, 1t
is alleged that at Jesmond Vale, when the regular tap-water
has been “off,” the inhabitants have at times been com-
pelled to use the impure water of the Burn.

Intermittence of supply is not without danger to health in
another respect, viz., on account of liability of foul air or
liquids to be sucked into defective pipes whilst empty.
Epidemics of enteric fever in different parts of the country
have been traced to this cause,

Although it is not proposed to follow the subject of water
sapply into general domestic details, a few words on house-
hold filters may not be considered out of place here.

All filters tend to become foul with use, and the move
impure the water passed through them the more rapidly
does this take place. After prolonged use—sometimes even
after a month or two—a domestic filter turns very offensive.
A short time ago such a one was shewn to the writer. The
water passed through it smelt strongly and was in fact
highly charged with sulphuretted hjrdl'oﬂ‘f,n. yielded by the
decomposed sulphates of the water, which had stood in the
})parﬂtus for some time. Private filters should be thoroughly

eansed every six or eight weeks, or oftener if the water is
suspected. This is best done lw passing through them
Condy’s Fluid, weakly diluted with water, until the s&lutiun,
after filtration, ceases to lose its pink tint. A quantity ot
clean water (preferably distilled), say three or four gallons,
containing about half-an-ounce of dilute hydrochlorie acid,
should then be passed through the filter, after which it will
be again fit to use.
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6. INDICATIONS.

SvuppLY.—The consnmption of water is increasing ; before
long the sources of supply must also be extended. Unusual
:]mnn’hi‘ should be provided against by the Company, and is
no proper excuse for deficiency of water.* The dronght to
be provided against shonld be one of under 18 inches of

rainfall in the year, as was experienced in 1850,

Ruservorrs, &e.—The growth of vegetation between high
and low water-line in all reservoirs should be prevented.

The pollution of the reservoirs and aquednets by cattle-
droppings, flow from manunre heaps, &e., should be strictly
prohibited under the powers possessed by the Company.

The Spring at Little Swinburn should be covered over to
protect from fouling.

The discharge from Faweet Farm towards the aquednet
above Hallington shonld be intercepted.

The wild waterfow] should be prevented from congregating
on Hallington Island.

Fiurnarion.—As stated frequently by Mr. PATTINsON in
his Reports, the water is good if properly filtered ; occasional
analyses nhww it has sometimes attained the h]"i"h standard

of “ purity ” of Parkes and De CHAUMONT. This standard
shounld be maintained, and would be so if efficient filtration
were always carried out, which should be done.

Tyxe Warer for domestic use should be avoided. The
Company’s other sources of supply should be sufficiently
ample to render resort to it for such a purpose nnnecessary,
even in dronghty weather.

Examivation oF Warer.—It is desirable that this should
be more frequently done, and that it should be applied to
the water in various parts of Newcastle ; also, that whenever
the Reports indicate that filtration is imperfect, samples,
immediately before and immediately after filtration, be
analysed for comparison.

It wounld be well also if the Water-works were from
time to time visited by the Sanitary Authority or its repre-

sentatives,
HENRY E. ARMSTRONG,
Mebpicar OrrFiceEr oF HEALTH,
21st Oetober, 1884. '

See Repm;t of Cholera Commissioners, 1853, section 89,
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TO MR. ALD. THOS. WILSON, J.P., CHAIRMAN OF THE SANITARY
COMMITTEE OF THE CORPORATION OF NEWCASTLE-UPON-TYNE.

NIR,

I bez to present herewith my Twelfth Annunal Report on the
Sanitary Condition of Newcastle-upon-Tyne, viz:—that for the year 1884.

The period to which the Report refers is memorable in the Health
Department as one of exceptional respongibility and activity. The pre-
cantions demanded owing to the danger of the introduction of Cholera
from abroad, the unusual prevalence of Searlet Fever and other Zymotio
diseases, the dilicent carrying ont of the exhaustive Inguiry into the
domestic and other cireumstances affecting the origin and spread of the
different cases of these diseases, and, concurrently with these, the com-
pletion of a House-to-Honse Inspection of the City, and the doubling of
the ordinary work done by the Nuisance Officers, represents a year of work
not hitherto approached either in amount or importance.

Some changes will be found in the form of the present Report. The
classification of diseases has been modified so as to harmonize with the
altered form of the Registrar General and that of the Society of Medical
Officers of Health.

The Disease Maps hitherto forming part of the Annual Report have
this year been omitted, owing to the impracticability of showing accurately,
upon plans of ordinary scale, all the caszes notified. Instead of these, the
number of cases and deaths from each disease are given in alphabetical
order from a new street list prepared for the purpose.

The publication in the Report of rates of death in the different
Registration Sub-districts has been abandoned. Based, as they necessarily
were, on estimates of population for the most part widely erroneous, these
rates were always unsatisfactory. They are now replaced by the actual
numbers of registered deaths, supplemented by a statement of those
returned from each of the large Public Institutions.

I have the honour to be,
Sir,
Your obedient Servant,

HENRY E. ARMSTRONG,

Mepicar Orricer oF HeAvnTH.
Health Department,
Town Hall,
Neweastlo-upon-Tyne,
21sf April, 1985,
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CITY AND COUNTY OF NEWCASTLE-UPON-TYNE.

=

REPORT, 1884.

———

(A.)—GENERAL STATISTICS.

During the 53 weeks ended Srd January, 1885, 6,072 births and 3,549 Births ard
deaths have been registered in the City. The births represent a rale of causes
40'1 and the deaths a rate of 235 per 1,000 of a population of 151,325
at all ages, as estimated by the Registrar General to the middle of the year.

The following is a table of the recorded rates of mortality for previous
YOArs ;—

RATES 0F MORTALITY PER 1,000 MOPULATION 0F NEWCASTLE-UPON-TYNE,

Ak Hate per 1,000
1868 271
186D i 272
1870 2b64
1871 e Le i 322
1872 23
1873 |
1874 22
1875 261
1876 22
1877 ane 22:3
1578 i 87
1578 S el A 235
1880 e P 223
1881 ah 21°7
1882 i i o 230
1823 o s 2574

1554 S 235

The number of births and deaths in the different Registration Sub-
districts of the City during 1884 and the previous year is subjoined :—

[ e T | EIRTHS. i DEATHS.
SUB-DISTRICTE, R T
| 1888, | 1884 1883. | 1884.
Waestgate & o 2569 | 1.533 1,429
Bt. Andrew's ... ] (HLH 415 411
Bt. Nicholas® ... 285 03| 420 401
All Baints' i 5 | 971 (] 538
: Byker ... .. & 1,346 1618 | 748 70|
Oity . | 5482 6072 | 8792 8,549
1 1 |
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Daaths in Pulic The deaths in Public Tnstitutions during the year under report are as
follows :—

DEATHS 1N PUBLIO [NSTITUTIONS 1IN THE DIFFERENT REGISTRATION SUR-DISTRICTS
pURBING THE i3 WEEKS ENDED 3kD JANUARY, 1835,

e -

L INSTITUTION. DEATHS.
r Workhouse ... 167
Westgmte ... .. {EL Joseph's House... ... 14
—_ 181
i Moor Bmall-pox Hospital... 8
Bt, Androw's ... { Magdalene o, 4
—_— 12
Infirmary ... 166
Bt. Nicholas' .. {t‘cmr Hoepital 12
Children's do. 2
— 180
All Bainte ... .| Nit.
Byker ... Nil.
| Total ... 878
Datia from The condition of the different Registration Sub-districts in regard of
asisatie ander ¥ S z : : i
#% sapnintin mortality from the Miasmatic order® of Zymotic diseases during last, as

compared with the preceding year, is as follows :—

Number of Deaths from Missmatie
IMzeases,
Bun-DISTRICTS.

1883. , 1884,

Westeate 243 118
Bt. Andrew’s ... 93 42
gt. Nicholas® ... Gk | a0
All Saints' e 115 45
Byker ... il 133 108
CARE S e 697 ' 343

® See Appendix, Table ITI.  In uniformity with the New Classification of canses

of death, adopted by the Registrar-General, Diarrhceal diseases are now excluded
from the Miasmatic order of the Zymaotic class of discases.
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The mortality from the *chief Zymotic diseases”* during success-
sive seasons of the year, is as follows :—

NUMBER oF DEATHS 1% 1584,

| REGISTEATION SUR-DISTRICTS,
WesToaTE b | 8. AXpREWS, |37 NienoLas' | AvL SarsTs’. BYEKR,
Al s el e gl gl dulslslel delsluls N B I
&1&5‘u§5535-§¢-915;5-—5;?5-@ E:rcr-j
HEEEE HEEE SEEEE SEEE SElEE
Small-pox P .| I 1] R A © 4.0 4., 1 a.l.| 8
Measles...  ..|..Jl|...| 6 5F..1.] 1] 1] 2 2. - ..l 7
Scarlet Fever | | |
(Scarlatina) .. |16/ 10{11|16[53J10| &... {iﬂﬂ 1§ 4 5110 2 7} 427 o 72453
Diphtheria ...|...| 1| 1) 1[ 3p. oL DLk o 2l ] 1| s e 1] af )
WhoopingCough 1913 & 341] 1| 1| 2|...| 4 5l A...|... 8] 5 8...] 1 # 6 8121
Typhus Fever...| 1]...[...| 1 1 AR ol o | Eel ot 4 | A § Y b (G 13, 1
Enteric(or Ty- ‘j I 1
phoid) Fever...| 2| 3| 3 &1 2 1. #2111 * 2 4 2 3 4f Ti16
Simple Contd. | | |
and Ill.defined | |
Bimple Cholera..|...[...| 4]...1 .. |...[...}-..}- -} | R S [ 1)...} 1}...| &
Diarrhoea, Dys- | I |
entery ... o HEI'Iﬁi'i"iJ 1...116) 3200..L.. 6 4101 1 Elﬂl Ba7] 2 225 7|87

The most fatal Zymotic disease has been Diarrhcea, from which 164 Diarriea.
deaths are returned. Of these, 117 occurred in the third quarter of the

year.
DEATHS FROM BRONCHITIS AND PNEUMONIA. Proashiils v
BEGISTRATION SUB-DISTRICTS, Hiil:hr
A.D. 1854, Orry. m{ﬂwm
Westgate &t &t Micholas,  All jiesn)
f‘i'i’mﬂkﬁ.l;nml Andrews |{Infirmary). | Saiots’, Bykor.
18t Quarter ... 17 14 ] 24 27 125 130
2nd 43 g 8 19 19 95 138
B - 30 10 5 17 20 82 117
4t 30 21 7 a5 40 142 125
Year ... w167 54 25 05 106 447 610
Numberin
vious m} 196 48 40 113 113 510
(1838) ...

® Corrected by distribution of those occuring in the Fever and Small-pox
Hospitals to the District from which each patient came.
t Exclusive of Benwell and Fenham.




[ofant Mortality,

Uncortified
Deaths,

Marringes.

IxranT MORTALITY.

The number of Infants dying before the completion of the first year

of life is 949, as compared with 919, 914, and 820 respectively, in 1883,

1882, and 1881.

Na. L il Na. 2
Deaths of Children || Rates per cent. of
REGISTRATION under | Deaths under 1 year to

SUB-DISTRICTS. 1 year of age. | Births registersd.

]Eﬁ.’s.! 1884, | 1883. | 1884,

West gate e o 389 | 881 I 15T |° 048
S5t Andrew’s ... =h 4 102 || 147 | 166G
St. Nicholas® ... Gi 56 |1 235 185
All Saints' 175 146 || 186 1510
Byker ... 26 | 24 || 168 | 164
City o AR | '
|

940 || 168 | L&+
| |

The following are the most prominent discases causing the infant
mortality :—

DEATHS,
A.D, 1883 | AD, 1884, |

Whonping Congh ... i 1% 42
Diarrheza, Dysentery sea e G2 113
Tabes Mesenterica ... A bl a0
Premature Birth ... e b1 | [iE ]
| Convulsions... da s 106 119
Bronchitis ... ied a0 82
Pnenmonia ... S0 )G 48 o
Debility, Atrophy, and Inanition., 205 223
ToTAL 61 707

= —cm——

UsCEETIFIED DEATHS,

That is to say, deaths registered without any proper medical certificate
having been given or inguoest held, have contributed 128 cases to the
general mortality, as compared with 134 during the previous year. See
Appendix A, Table IX.

MARRIAGES,

During the year ending March 31st, 1884, the number of marriages
registered in Neweastle-upon-Tyne® was 1,902, as compared with 1,872 in
the previous twelve months, and 1,428 in the year before that.

* Superintendent Registrars district, which includes the Municipal area and
the Townships of Benwell and Fenham.



Cases oF ISFECTIOUS DISEAZE KXowSs TO THE HEALTH DEPARTMENT.

During the year under report a total of 2,751 cases of Infections JNiifieation of
Diseases® have heen made known to the Medical Officer of Health by “™**
medical practitiopers, under thé Newcastle-upon-Tyne Improvement Act,

1882, and otherwise,t including the following :—

CASES KXOWH To THE
i HEALTH DEFARTMEXT.
AD 1884, | A.D. 1833,

|
| Small-pox ... o 174 | 4093
;;.'phus 17 of
.III.t'EI'iG FEFET LRt CET LR Eﬁu 2'3
Bimple Continued Fever ... ... i1 . 45
Bearlet Fever e 16T | 1,147
Diptheria ... i | 41
Puerperal Fever ... s 16 . 5
TORAE: om e e ETEE- || 22080

e

The following Tables shew the monthly returns of the diseases above
named in the respective Parighes, &c., of the City :—
SMALL-FOX 1§ NewcAsTLE-UPON-TY¥NE.

NUMEER OF CASES ENOWN To THE HEALTH DEPARTMENT. Small-pox in
differont e
Panrsnes op TowxsHIFS. E&jmﬂﬂdm
months,

a1, 1334, ¥ | 8 E | :E 5 55

’a - gE
AR IR Ar

i é m ia = = ﬁ'ﬁ

|

JammAary: ol aee| e f L] e s 3l 4
Februsry ...| 1| & 2/ .. we | 1] 4] 14
March woo 100 28010 | B 1 1 1] &8
April... O i 7 9 : b S -
aY .o ) [ | I e T T S
i]-'l:l.!:l.B vaw I E E " a 'i aan s 10
July ... e (W3 R e G [N e 1 | B
August vie e | e e ] ] 10
Beptember ...] 2| .os ]| wss | - ] [ 4
mtﬂmr e 1. l LR R B 1 - £ 5
Hovember .l Tl et f s [ome ([ lama |20 | s o |
December 7 1 e ; B e e 4 el e e
Total ws| 22| BT | 23 ! 18] 1183 65| 91174

& A Street List of the cases is given in Appendixz A, Table X,

+ The total of cases in the Infections Disease Inquiry Register, for the year
under report does not correspond with the number notified during the year owing
to the occurrence of cases in certain Public Institutions where special inguiries were
not made by the Health Department, and to the fact that many cases of sach
diseaze were notified at the beginming of 1384, in houses that had been infected,
and the cases ingquired into towards the close of 1885,




Typhos Fever

in alifferent
Parishes, ko.,
dering suconsydtTe
mrotths,

1o

TYPHUS FEYER 1¥ NewcAsTLE-UPON-TYNE.

NUMBER OF CASES ENOWHN T THE HEATLTH DEPARTMENT.

e e —— e

PARISHEY oR TOWNSHRITH

—— i et

S il
’ T ] e il

§318|5 5(5|%|88
A.D. 1884, Elg|3|5 2 - 5 | £ | Total

ﬁ El g ﬂ | = | £

I o <] | !a

|

January e el | e | e L [ fsp | |2 z
February ... vy (] (o e| B sl IR [P ; o
March LSS (e (Eaen ) e BRI ) | R S 1
April e ] | o 1R Lo (s 1 = - 3
:“ﬂF wam . v ELT rn ' l ve sem am ]
June | TR DR | R L e |1 e R ’
July PR s T ST LES IR (e LR (e e 1
Angust o [ NG| BeaPERE) (L h o b
Beptember ... e B e TR el B e |
mt‘:’mr wem mEm rmm EE 1 | I (113 TRl LLE ] 2
November ... .. 1|... ‘ N | [ [ 1| s
December ... ey (U us] (RSt e |hEas P |
Total ... | (ko e ﬂ: 3 2 2] e 3 17

ENTERIC FEVER 1% NEwWCASTLE-UroN-TTNE

NUMBER OF CASES KNOWN TO THE HEALTH DEFARTMENT.

Farmsaes ok ToOWNSHIPS

e B

‘ ‘ = a® i ama

4 =00
A.D. 18684 i é % g é 7 glgg :

N e & 4|~ :Em

m

| &
January ... s bl SRS D 8l 2] 5. 4] 921
February ... e ] P S Y 1 (R e e R I
TP A N N P T R 1 e (R e T
April T D TR LT SR ete S R B
Hﬁ; ST e R (ST (S S B e S
June S T BT T (R SR [T (S N T T
July o et T e | W) (R B (SR S ) S 1( 18
TR R [ )RR (BT R I e T
September ... o TR R 3 (RS el i (B 5 3
T I R T TR O T T SN R
Hovember ... .o 11| 3| | 2| 6| 1 |28] 8B
December ... (U0 T G e 1) e e 1 o I 1) g
Total ... J77| 45|10 26| 4 |42| 1|65 260
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CORTINUED FEVER ™ NEWCASTLR-TPON-TYNE.

KUMBER OF CASES KNOWN T0O THE HEALTH DEPARTMENT.

Panisaes on TowXARIFS.

sl 4]51919 1] 1]E!
A.D. 1ESL E 3| 3 ] 2 r g £ Total
it i E R
| | E'I |
2 e |
January e | 1 EJ o T = 4 |
February ... o dr ) 18 ey e i, - 7 g |
March 1 i ) W : o] [ (e O |
April _— B by ) Feii TR ] B S - 1
511;3 rre L EL] I L1 v LY 1 H
June PR R Ll Aierhl S al Bl tpa ] gt
July ia | 1 i M) e ) s V| =3 |
August Gl |mceend| Mreeny e (B 5 |
Saptember ... ol B L el ] 2] 6 18
October ... S T W I 11 ety L g B gi B |
November ... ) N R e e sy S | |t (W 5 |
December ... ... ... R e e R - |
Total .. ...!9 3\4 Sl 311:!41‘

SCARLET FEVER v NeEwcastLR-Trox-TTNE.

NUMBER OF CASES KNOWN TO THE HEALTH DEPARTMERT.

e —

ParisuEs ok TowXsHIPSR,

| | % | %
) - sl8]|%| =
3 g 5 Zg
a.D. 1884 | z 1 § E g E i E 'E% Tatal
M| E o
. | PR AR §
Janwary ... .44 (28le| 2| 2im| 044 190
Febroary ... o 86 [ 82 33| 2. (4B 0 46| 194
March s o 38| 2B 18| B | ... [ BT 6| 30 148
April A wel BTN BT 06| & ... | 16} B | 26| 188
ay e wdoslav|ae| v 2|eay &|as| 198
June e A8 BE T e | s S AF ) L
July J25 24110 2| 3 187) 1|17 1i8
Auguit .. .. 70|15018| 8| 2|42 1|12] 161
September .. ... 87 (88 (19| .| 162111151 | 264
Qctober .. .. 82 |58 12| 9 ... |58 | 6 89| 24
November ... .. 92|20 24| 7| 1/8 ' 11!38]| 248
December o w61 (43 | 16| 6| 4|17 |18 | 41| 201
Total .. ...619 361 205 | 45 | 14 {471 | 76 876 (2,167

Continmed Fover
Ilnatlll.dlﬂamr

5 lhﬂ 0.,
:‘mrtngmwu.ahn

e

Hearlet Fover
in different

during succrssive
Fike
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DIPHTHERIA v Newcastre-vrox-TysEe.

Dinktheris [ NUMBER OF CABESR KNOWN TO THE HEALTH DEPAETMEXNT.
in different

shes, ko, T W S a1 S AT e AT
during susccssive PanraHes oR TowWNEHIE.
mon a— - Ll - | E_ e
- | at 2 &
s|4|F|2(2]|2]z2 |32
oD 1554 E 24 22| & % E% Total.
¥ = -
= E ; @ = = | = Em
! g |
January .., o el I o) Weer et [[VER L) e 8
February ... i | . 1| & 14
March % 2] 5 1!

[ April a2
May <

— S B
HR T T
=R e 0 e e D

June 4 | i
July vl e e e , |
Angust cbedcmin | enaciliii | |} e

u "
S e el

Septomber ...
October ... L e e
November ... i

1
December ... e [l ] Bt e : ‘ !
! Tk = |
? |

Total o s 10| 18 | 32

Lo = =R -

R0

"

-

+

LD b2
b bD o b D

=]
'
-
L
L]
—
-3
=

FUERPERAL FEVER 15 NEwcAsTLE-UPON-TYNE.

Pusrpersi Ferer NUMBER OF CASES KXOWN TO THE HEALTH DEPARTMENT.
in difforent

October ... o S5 st | Bl | Rees
Fovemher ... ..o e 1
Deeember ... .. .. L M S e (e e (B

duri mmg:;lire Parisnes or TowssHIP,
mgl. - =
"] =L | o
i | | = | & g L
. E |2
A.D. 1854, % g g E E 3 % J 5% Total.
|| B & = | & | 59
& a2 | = =
January ... , S | M Wiy | TRt R N (O (e 1|
February ... S RETEIN RV UTEIN TR PP REPE BT 1 1 |
Ham}] LN I-irli CERS LR I aae -!' LR} = LR U |.
April e (e 165 T lera |5 |
May ] 1 (R ! o] | T |y | A R 1 g2 |
Jum ang awa, . I = mma wu us e ].
July e (T o 3| 1 eyl (S S 1) RAEN JES3 [ EROR 2
j.“g“ﬂt aen Ema ] EEEY P an CERY v rum | i
September ... R B [ R PP 1
a &
1

e

111 RN, R B 1 8- (B S G POWRH s N O

- — e —
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The general mortality of ench of the lisenses above named, calenlated Relative fatality
on deaths returned and cases notified during the same period * is:— Lot

——

Bmall-Pox . e e 70 per cent.

| Typhus Fever ... e Py o e e

| Enteriec Fever ... ey |13 (S

i Continued Fever .. . T3 5 »

F Scarlet Ferer ... s et R S
Diphtheria e i < -
FPuerperal Fever en e BB e

INFECTIOUS DISEASE INQUIRY.

z In previous reports the spread of infections disease has been shewn in
f a variety of ways to have been traced to avoidable and unnecessary con-
' nection with pre-existing cases. The different channels and media through
and by which the public are exposed to danger of contracting such discases
have been illustrated by cases ocenrring in our midst. The school, the
factory, the workroom, the shop, the laundry, the dairy, the tramcar, the
railway carriage, and the crowded alley have each in turn been indicated
as known, probable, or possible, centres for outbreaks of Small-pox or
Fever.
Of all the agencies by which the spread of infection is facilitated, the Infection ana
3 Tensment
most powerful is the fenement house. Duwellings.
In a Special Reportt made in 1883, the mischievous character of this
class of dwellings as an exciting cause of disease was pointed out; par-
ticnlars were given of a nmmber of recent instances where the infection of
Bearlet Fever during a given period had spread to second cases in the
same family, shewing that 80 per cent. of such families lived in tene-
ment dwellings of which upwards of 60 per cent. consisted of two
rooms or a single room each. :
Again in the Annual Report for 1883,1 the defective means of isola-
tion in such houscholds was commented on as being one of the most
notable facts in connection with the Infections Discases Inguiry of that
year.
Fully impressed (as everyone must be to whom this subject is at all
familiar) with the utter futility of hoping to isolate Fever or Small-pox
in the homes of the labouring classes, the Sanitary Authority had sought

* 53 Weeks ended 3rd January, 1885,
4 On the Increased Death-rate of the City, page 66.
{ Pages 12, 13,
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in 1882 for power to deal effectnally with infections discase in such places
by the compulsory removal of the cages to Hospital, but were nnsuecessful.
Since that time, the field of investigation has been greatly enlarged by
the compulsory notification of dizease, and the collection of a much larger
amount of information bearing on the spread of infection than was ever
before possible, has been the result.

As stated in the Report on the Increased Death-rate already referred
to, a systematic and minute inquiry is made info each case of disease
notified in the City. The particulars are entered on printed forms filled
in on the spot by the Special Inspector of the district, and include, among
other matters, information as to every probable canse of the case or means
of spread from it. The returns are afterwards registered. The following
particulars among others, have been extracted from the Discase Register
for the year 1884 :—

SMALL-POX IN THE CITY.

The undermentioned details refer to the cases of Small-pox during
the year 1884 :—

{a} Bmall-pox in Inquiries were made in 130 households, containing a total of 164 cases.
T, Of the infected houses :—
27, or about 21 per cent., consisted of tenements of 1 room each.
32 n 25 Lol n : 2 TOOInS ¥
24 1 ]s ¥E 17 tH] 3 11 L,
47 n Hﬁ e n " 4 11 El::'r mgm}
130
(1) Taolation of Of the sick-rooms of the 130 different honses infected, no less than 78
=TS,

are reburned as being not at all isolated from the rest of the premises,
the family either living in the sick-room or having direct access to it.
In 51 of the houses no means were being taken to prevent the spread of
infection. In 106 cases removal to Hospital was agreed to and effected.

149 ocenpants of the infected houses were employed at shops, &e., or
in occupations elsewhere, as shown on Table at page 27.

(c) Bhope, » The following businesses were being carried on on infected premises,
g whereby infection was liable to be communicated to customers :—

i
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| Xoof
Character of Infected Promises, &e. g:'.l g REMARLKS,
=3
8 for sale of Provisions, Green- In one honsehold no precantions were
roceries, and Sweets ... wi| S| 4 being taken, and the rest of the

family had access to the sick-romm
at the date of inguiry. (3 cases
all removed to hospital.)

Tailor and Clathior ... ] [ Bl B 1 (R i
Public House = 1| 4 One of the patients was a Confec-
tioner's Assistant.

Lodging Houses ... S 3 | In one ease no precantions were being
taken when the inguiry was made,
In two easos the patients walked to
the Imfirmary, and were removed
to hospital from thenee.

Dairy iy Ll 1] s

Dressmaker’s workroom ... e i | 1

Btock-room (Commercial Traveller)) 1| 1 | No precantions were being taken at the
time of inguniry. Patient supposed
to have bronght infection from a
neighbouring town. Afterwards
removed to hospital,

Restaurant ... vl 1| 1| o precantions were being taken when

the inguiry was made. Patient
aftorwards removed to hospital.
Overcrowded room ... ./ 1| 1 | No izolation or precantions were being
taken at the time of the inguiry,
and the family were living in the
gick-room. Patient afterwards re-
| moved to hospital.

CASES ILLUSTRATING HOW INFECTION IS BELIEVED TO HAVE
BEEN SPREAT.

Two households were reported infected with Small-pox on March 28th,
1884, at Fleece Comrt (cases Nos. 46 and 47);* on April 12th, a third
(No. 56) at No, — Hill Street. The last-mentioned patient was employed
in above court.

On March 6th, a household (case No. 23) in Percy Street, supposed
infection from case (No. 11) in Hamilton Street.

Spring Garden Lane—First household veported infected on February
25th, three cases (No. 7); second, on March 11th, one caze (No. 82);
third, on April 4th, one case (No. 50); fourth, on April 29th, one case
(No 71); fifth, on August 5th, one case (No. 112). Total, seven cases.

Factory Yard, Gallowgate—March 11th, one case, concealed at a
dairy (see page 18). Five other infected households (Nos. 58, 61—two
cases, 63, and 66) connected with this one, came under notice before
the end of April.

* These and subsequent corresponding fizures are the numbers of the entries of
infected households in the Infections Disease :

af
feation.

T
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No. — l'ortland Road=0One ease (No. 64), April 16th. Infection was
conveyed to Maiden Btreet (case No. 77), by wile visiting at the fore-
going ; also on May 5th, to Elswick Street (case No. 78), the patient
having acted as bearer at the funeral of the first case, and supposed to
have infected a neighbour in Portland Road, May 6th, 2 cases (No. 80);
infection also appears to have been taken to Back Edward Street, Jumne
2nd (No. 92), by visiting case No. 78. Total 5.

No. — Hedley Street—May 19th, one case (No. 87), barman from
Newgate Street ; and June 5th, one case (No. 96) from same bar, patient
living at Blenheim Street.

No.— Rye Hill—June 11th, one case (No. 98), infeetion canght at a
neighbouring town which place patient left on June 5th.

No. — Silver Street—June 25th, one case (No. 100), patient had
worked at a neighbouring village (where Small-pox was); and on July
4th, one case (No. 103) at Carllon Street, patient worked at the same place.
Total, two households.

No. — Stanhope Street—August 5Sth, one case (No, 111), infection
conveyed to Stone Street (No. 114) by patient visiting at Stanhope Street.
Two households infected.

No. — Rock Terrace—September 18th, one case (No. 119), arrived
from a neighbouring town, 11th September, where his brother had been
suffering from Small-pox ; Beptember 25th, one case (No. 120).

No. — Gloncester Road—Patient supposed to have canght infection
at the same town as the above, which he left on 18th September; October
16th, one case (No. 121) at Cambridge Street, by visiting at the last
named (Gloncester Road) ; October 20th, Westmorland Terrace, patient,
a commercial traveller (No. 123), stayed at the above-named town over
night, October 14th, 1884 ; November 4th, Tweed Street, patient (No.
124) supposed to have canght the dizease at a village near the above
town by visiting there; November 19th, Ellison Terrace, case 125
(prostitute) lately from game town; December 24th, Stockbridge, patient
(No. 129), a hawker, had lately come from same town. Total, seven
households.

The following cases were specially reported on to the Banitary Com-
mittee :—

Small-por at the Neweastle Infirmary.—In March one of the in-
patients of the Newcastle Infirmary was notified to be suffering from
Small-pox and was removed to the Small-pox Hospital, where he died.
Infection spread from this case to twelve other persons, viz., two medical
students, two nurses, two servants, and six patients, all of whom were
removed to the Small-pox Hospital and made good recoveries.
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The first ease was that of a patient who had been in the Infirmary
a long time, and who had not had any visitors by whom the disease
could have becn conveyed.

A rumour gained currency that a case of Small-pox had ocenrred at
the farm where the milk supplied to the Infirmary was produced, and
that infection had been conveyed from this place by means of the milk.
The circumstances were strictly inquired into by the Medical Officer of
Health, when it was ascertained that there had been a fatal case of Small-
pox at the dairy farm in question, the date of which corresponded with
the period at which infection wounld probably have been contracted by
the first case in the Infirmary. DBut beyond the fact of coincidence as to
time there does not appear to be any evidence whatever in support of the
supposition that infection was spread in this manner. On the contrary
there is reason for believing that precantions were taken at an early stage
to prevent such spread. Moreover, there is another explanation of the
outbreak in the Infirmary.

The case at the farm was pronounced to be Small-pox on February
23rd, the third day of the patient’s illness. On the same day a destitute
man, suffering severely from Small-pox, was taken to the Infirmary, from
whence he was afterwards removed to the Small-pox Hospital.

The ocenrrence of the first case among the patients in the Infirmary
was reported on March 7th, or thirteen days after the visit of the above.

In further proof of the innocuonsness of the milk, a list of persons,
other than those at the Infirmary, supplied with it was procured and
compared with the notifications of Small-pox in the city, with the result
of showing absence of the discase among the consumers outside the
Institution.

- ——

The first cases of the ontbreak of Small-pox occurred in Janunary.
One of these was imported directly from a neighbouring town where the
disease was prevalent, the patient (a soldier) sickening four days after
arrival at the Newcastle Barracks. The second case was that of a rail-
way ticket sorter through whose hands the tickets for the bramch
railway from that town passed. This patient did not consent to be
removed to Hospital. The following report was made in connection
with the case :—

“The brother of the last named is a railway guard living in the
infected house, a tenement of two rooms only, one of which is occupied

by the patient and his mother, the other by the rest of the fnmil]jlr.
he mother is obliged to pass through the latter room to reach the
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yard where the ‘comveniences’ are. The two rooms open directly
into each other. A sheet saturated with Condy’s fluid was hung over
the doorway.”

Two weeks later the following report was made :—

“Of the two cases of Small-pox notified, one is that of a railway
guard, living at No. — Parker Street, Byker, brother to the case
reported last fortnight. Infection was undoubtedly contracted
from the case previously in the house, thus proving that it had not
been isolated. On the occurrence of the first case, the printed
pamphlet nrging re-vaccination was, as usual, left at the honse, but
its recommendation was not acted on by the inmates, hence the
extension of the disease.”

“The other case i3 at No. — Harvey Street, Byker. Neither
the patient nor her relatives were aware of any source of infection,
but 1t was ascertained on inquiry that she had been in the habit of
going to the same Co-operative Store as the members of the family
above-named, and had probably contracted the disease in this way.”

Small-pox concealed af a Dairy.—In April the daughter of J. K., No. —

Factory Yard, Gallowgate,

“ Was found by the Medical Officer of Health to be convalescent,
after a severe attack of 8mall-pox of abont gix or seven weeks duration.
The case had not been under medical treatment, and had not been
notified under the Act. Mrs. K. and her children live with the
grandmother of the patient, Mrs. W., in a tenement of one room, in
which milk vessels were noticed on the day before named. Mrs. W.
sellz milk.

“(n being charged with concealing the disease, Mrs, K. attempted
to deny that the case was one of Small-pox ; and then said that if it
was she did not know it. A neighbonr whose child died of the disease
last. year, stated that she told Mrs. K. the diseazse was Small-pox, and
that it should be reported to the Medieal Officer of Health. The
same person states that vessels containing milk had several times been
taken into Mrs. W's. house whilst the child was ill. Since this case
occurred there have been four others in Factory Yard of whom one
died, leaving a widow and young family,”

Mrs. W. was afterwards prosecuted for failure to notify the case, and

was fined 408. and costs.

Small-pox at a Tailor's Shop.—The following was reported on in

March, Mrs. H. (entry No. 16), Hamilton Street, was notified to be
suffering from Small-pox.

“The patient’s husband is a tailor who does work on the in-
fected premises and has two assistants. The house consists of four
rooms. The patient was imperfectly izolated from the tailor’s shop.
Removal to Hospital was not agreed to; but the husband, on our
ﬁnggest-inn, undertook to provide a workshop at a distance from the

ouse,”
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A fortnight afterwards the following report was made :—

“ As mentioned in last report, the tailor undertook to provide a
separate room in which to carry on his business. He has not carried
out his undertaking. A nurse who was engaged to attend on the
patient has since gone to her own home, where she is now suffering
from the same disease. She had not been re-vaecinated, and declines
to be removed to Hospital.”

Tyeuvs FeveEr 18 THE Crry.
The undermentioned details refer to the cases of Typhus Fever during
the year 1884,
Inguiries were made in 15 households, containing 15 cases.
Of the infected houses—

3, or 20 per cent., consisted of tenements of 1 room each,

b, or 33 o - » 2 Trooms ,,

3, or 20 » 53 3 4 L] »

4, 0r27 = w 4 4,  (or more).
15
——

Of the sick-rooms in the 15 different houses infected, 9 are returned as
being not at all isolated from the rest of the premises, the family either
having direct access to or living in the sick-room. In 4 of the houses no
means to prevent infection were being taken. In 3 cases removal to
Hospital was agreed to.

20 occupants of the infected houses were employed at shops, &e., or
in occupations elsewhere, as shewn on page 27.

ExtERIC FEVER I¥ THE CITY.
The undermentioned details refer to the cases of Enteric Fever during
the year 1884,
Inguiries were made in 204 honseholds, containing a total of 225 cases.
Of the infected houses—

25, or 12 per cent., consisted of tenements of 1 rodm each,

02, or 45 = £ » & TOOMA ,,

"1‘0. 01 2‘] FE *E or B »n L)

47, or 23 o i PR (or more).
f‘iﬂ-ir

Of the sick-rooms in the 204 different houses infected no less than
169 are returned as being not at all isolated from the rest of premises, the
family either having direct access to or living in sick-room. In 100 of
the houses no means to prevent infection were being taken. In 27 cases
removal to Hospital was agreed to,

Bpread of
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Cilke,

Enterlc Fever.

In relation to—
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228 occupants of the infected houses were employed at shops, &e., or

in occupations elsewhere, as shewn at page 27.

The following businesses were being carried on on infected premises,

whereby infection was liable to be communicated to enstomers :—

N
Character of Infected Premizes, ke ;g ‘ i | EEMARES,
;E g |
- |

—— e ——

Shops (chiefly small) for Sale of | |

Provisions, Green-Groceries, &e. | 6| 6 | In 5§ of these eazes the sick-room wos
not isolated at the time of ingniry.
Inl casethe shop was used a3 a sloep-
ing-room at date of inguiry. In 4
ensca no precantions were being takon,
In 1 ensethe shop was in diveet com-

munication with sick- room.

Euti.uguhﬂum o ,..- 1 1 | No precautions were being  taken.
Patient afterwards removed to Hos-
pital.

Public Mangle-honse w-| 1| 1 |Hoisolation or precantions were being
taken.

The honscholds affected were supplied with milk by a large number
of dealers, and there is no reason to suppose that any outbreak was abtri-
butable to milk. Twenty-six dairies only supplied milk to more than one
infected household, viz, :—

1 dairy supplied 8 houscholds affected.

3 dairies ,, 4 o (each).
d b ”» 3 £ £1}
13 a8 FY) E 53 ¥

All the water supplied to the infected households is reported as being
obtained direct from the maing of the Water Company; with one excep-
tion, in which the supply was through the cistern (which was not the

same as that used for flushing the w.c.)

Enteric Fever and Mdk Supply from a Counilry Dairy. —In
July it was ascertained that a retail milk dealer in the city was
receiving milk from a dairy farm where Enteric Fever was prevalent.
The farm is sitnated near Horsley, Wylam-on-Tyne. The cirenmstances
were communicated to Dr. Maclagan, Medical Officer of Health of the
distriet, who immediately took steps to stop the delivery of milk from the

infected premises,
Coxrinvep FEvER 1IN THE CITY,

The undermentioned details refer to the cases of Continued Fever

during the ycar 1884,
Inquiries were made in 23 households, containing a total of 36 cases,
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Of the infected honses—
3, or 13 per cent., congisted of 1 room each,
dorld e 2 rTooms
ﬁ: or Eﬁ a3 £ 1] :5 EE] B
11, 0r48 » 4 »  (or more)
23

Of the sick-rooms in the 23 different houses infected 14 are returned
as being not at all isolated from the rest of the premises, the family either
having access to or living in the sick-room. In 12 of the houses no
means to prevent the spread of infection were being taken.

24 occupants of the infected houses were employed at shops, &e., or
in occnpations elsewhere, as shewn at page 27,

The following businesses were carried on on infected premises, where-
by infection was liable to be communicated to customers :—

No. of Cuses |
Character of Infocted Promiscs, &c. L REMARKS,
Drizenge.
Provision 8hop ... e 1 No i=olation or precantions were being
| taken st the time of the inguiry.
I atient an insurance agent.
Jeweller's Shop ... 1 Patient came Intely from the country,
and died in Newcastle,

ScArLET FEVER IN THE CITY.
The undermentioned details refer to the cases of Scarlet Fever during
the year ending 31st December, 1884.
Inquiries were made in 1,301 households, containing a total of 1,979
CASES,

Of the infected honses—
158, or about 12 per cent., consisted of tenements of 1 room cach.
495:- L] a8 £ (1] = 3 rooms
2'E:I-l m 2{} LE] »E Ei) 3‘ a2 iF
a1, . B i iw & »  (or move)
1,301
—e—

Of the sick-rooms in the 1,301 different houses infected no less than
935 are returned as being not at all isolated from rest of premises, the
family either living in the sick-room or having direct access to it. In
648 of the houses no means to prevent infection were being taken. In43
cases only was removal to Hospital agreed to.

1,323 occnpants of the infected honges were employed at shops, &e.,
or in occupations elsewhere, as shewn at page 27.

The following businesses were carried on on infected premises, whereby

infection was liable to be communicated to customers:—
D
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Blivossan =

and
on



Character of Infested Promises, &a.

Shops Iftrhicfﬂ_\r small) for Sale of

Provisions, Green-groceries, Con-

foctionery, &e.

Public Honzes and Beer Houses .

Washerwomen

Artificial Flower Maker
Boot and Shoe Makers

Boarding School
Mangle-houses .

Tailors and Drapers

Dairies o

Lodging-house
Diressmaker ...

Umbrella Rapu.uingl,
Overerowding

T

L
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b e

EEMARKES.

T 12 of these cases the sick-room was
not isolated from the rest of the
house; 8 single rooms were used as
shop, living, sleeping, and sick-room
combined., In 1 case the sick-room
openid directly into the shop, and
was nsed by a family of 7. In 10
cases no  precautions to  prevent
spread of infeetion were being taken
at the time of inguiry.

In 1of thess cases the sick-room was
not isolated from rest of the honse. In
1 case the family were living in the
sick-room. In 1 cnse the sole accoess
to the sick-room was through the
public bar. In 3 cases no precautions,
to prevent spread of infection were
being taken at the time of inguiry.
In 1 ease the family had access to
the sick-room; in another the sick-
room opened into the bar, and the
mother attended the patient and
afterwards served eustomers. In 1
ease there was indireet eommunica-
tion with the sick-room through the
“snng " attached to the bar.

In none of these cases was there isola-
tion, nor were ]rmﬁmtmus lﬂzmg
taken at the time of inguiry., In 1
ense work was susmnd&ﬂ instrne-
tion. In 1 ecase the family lived in
the sick-room.

Family living in sick-room (a single-
room tenement).

In 4 cases there was no izolation. In
1 ease the family lived in the sick-
room; and in 1 case infection was
likely to be spread by cobblers’ work.
In 2 eases no precautions were being

taken at l.1m11- of ingui

Precaution a.::}d IP{rmu'dcrsl re-
moved,

In all of these cases there was no isola-
tion or precaution taken at date of
inguiry. In 1 ease the family lived
in the gick-room. In 1 case the
family had access to sick-room.

In 1 case the sick-room was not iso-
lated at the time of inguiry. Inl
case there was o private school and
draper’s stock-room in the samae
hmi{lmg In 1 case no precantions

were being taken at date of i mqmr,}

No izolation in either case, and in 1
case no precantions were being taken
at the time of inguiry.

No precautions taken at date of inguiry.

The family had access to sick-room at
time of inquiry.

Family (n shoemaker's) of T living in
room 17 3" = 11" 4" = 8 =1,564 cubic
feet, or 2234 cubic feet per inmate.
Patient not isolated.
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Searlet Fever and Bailiffs.—Two houses have had the bailiffs put in
during the period of infection of Searlet Fever.

The first of these was reported to the Sanitary Committee in
September, as follows :—

“ Bailiffs in Infected House.—No. —, Gainsboro” Grove. (Four
cases.) There are three rooms in the house; the sick-room is not
ieolated from the house. The bailiffs were in the house on the 9th
inst., and the inspector was informed that they were to return on the
15th inst. The Medical Officer of Health wrote to the agent of
the house, cantioning him. No reply has been received.”

A further report in November on the same case runs as follows :—

*In continuation of the report previously made, the tenant
states that the bailiffs came again to his house on the 29th ult., and
stayed, although he told them the house was still infected. On the
81st ult. they took away several articles of furniture, including a hair-
covered sofa on which one of the children lay whilst suf['mng from
Searlet Fever, although the owner told them the articles were infected.
The furniture was taken to Mr. —— Auction Rooms, in —— Strect,
and was advertised for sale, but, on the advice of the Medical Officer
of Health, was not offered for sale.

*The owner of the infected house called at the Health Depart-
ment on the 28th October.  He asked if the house was disinfected,
and was informed that it was not. The bailiffs were put into the
house on the following day.

“0On the 30th ult.,
was still peeling after Scarlet Fever.”

that one of the children

Proceedings before the magistrates were ordered to be taken against
the principal bailiff. The case was brought on for hearing, but was
adjourned, and ultimately withdrawn, owing to want of witnesses, the
tenant of the house in question having removed and left no address.

A gecond case of bailiffs put into an infected house was reported in
December.  The owner, on being written to by the Medical Officer of
Health, undertook to withdraw the bailiffs from the house.

Searlet Fever in relation fo School Attendance.—0f 1,301 honseholds
infected with Scarlet Fever, 987 contained scholars of one or other of 122
day schools in the City. The number of scholars attending any given
school from infected honseholds naturally bears relation to the size of the
school iteelf, apart from the question of disease due to school influence.
The actual figures, therefore, are only nseful as illustrating the possible
spread of infection.

In each of five large schools the number of households from which
scholars came privr to the occurrence of Scarlet Fever in the respective

Eearlet Fever
anid Eailiffs
poizing Infocted
Furnlture.
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families is 50 or npwards during the year, the highest being 72. In
another school the number is 45 ; in two others ib is upwards of 50 each ;
and in nine more it ranges from 20 to 28 each.

In ecertain schools the honseholds of one or other of the scholars were
infected during every month of the year.

On ten different occasions, from 10 to 15 families of the scholars of
individual schools were infected during the same month, including two
schools twice so affected doring the year.

Whenever the number of cases of disease became prominent in con-
nection with any school, the School Authorities were communicated with,
and advised to prohibit the attendance of scholars from the infected
honseholds.

In February, advice was asked by the Clerk to the School Board
respecting the closing of the Board School at Spital Tongues, the
attendance having fallen off considerably, owing, as was believed, to the
prevalence of Scarlet Fever. As, on inquiry, it was ascertained that the
number of absentecs from infected households amounted only to 11 ina
total of 100 absent from all causes, and as no fresh cases were oceurring
at the time, the closure of the school was not recommended. The follow-
ing is an extract from the report of the Medical Officer of Health on the
foregoing case :—

“When children are absent from Public Elementary Schools,
whether from infections sickness or other canse, short of actual closure

of the school, the Government Grant is not allowed. Hence a

preminm is offered to induce children to attend who onght not to do

80 ; as, in the above case, conscientious school principals, the numbers

of whose scholars is daily diminishing from causes over which they

have no legitimate control, are placed at a disadvantage. If is desir-

able that some representation, on the part of the Sanitary Authority,
should be made to the Education Department on this important

subject.”
Diphtherin DipHTHERIA 1IN THE CITY.
Mh—““ 5 a. .
The undermentioned details refer to the cases of Diphtheria during
the year 1884,
Inguiries were made in 55 households, containing a total of 66 cases.
fa) Tenoment Of the infected houses—
Dwallings, &e.
2, or abont 4 per cent., congisted of tenements of 1 room each.
21 It as I i 2 rooms ,,
12 I T » 8 » n
20 ] 36 »” " : I_'ﬂ'l' 'I'I'IIJ'I-'E'}.
() Tsolation of Of the sick-rooms in the 55 different houses infected, no less than 35
“FODINE.

are returned as being not at all isolated from the rest of the premises, the
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family either having access to, or living in the sick-room. In 28 of the
hounses no means to prevent infection were being taken. In one case
removal to Hospital was agreed to.

61 occupants of the infected houses were employed at shops, &e., or
in ocenpations elsewhere, as shown at page 27.

-1 { i 1 1 1&g and
The following businesses were carried on on infected premises, l}g]ﬁ;m?mm
il

L — — e om e N E——

whereby infection was liable to be communicated to enstomers :— e e
Ne. af nnuul
Oharacter of Infected Premises, ke of Infeotions REMARER
Thiscanc.
Butcher's Bhop ... 1 Na precantions were being taken when

the inguiry was made. Removal
to Hospital net agreed to.

Publie-house... 1 No precantions were being taken, and
the family had aceess to the sick-
room at diate of inguiry. Removal
to Hospital not agreed to,

Milk Supply—The households affected were supplied by a large (0 Milk Sapply.
number of dealers, and in only three cases was milk supplied to more than
one infected houschold by the same dealer. There is no reason to
attribute the spread of infection to milk in any case.

PuerPERAL FEVER 1¥ THE CITY. Puerperal Fover.

The undermentioned details refer to the cases of Puerperal Fever
during the year 1584.

Inquiries were made in 13 households, containing a total of 13 cases.

Of the infected houses—

B, or about 38 per cent., consisted of tenements of 1 room each.

i) ar 35 £ T 2 rooms o

1 ¥ 8 L1 L] i ax ]

2 » W a » 4 .  (or more).
13
——

Puerperal Fever in the Practice of a Midwife.—In May the oecurrence
of two cases of Puerperal Fever in the practice of a midwife were
reported to the Sanitary Committee, who authorised the Medical Officer
of Health to arrange with the midwife to cease atiending labour cases
for a period of two months, and to go to the country, she being com-
pensated for loss incurred.  This was done.
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Sumaary of Tsolation of the Infected and exlent of General Prevenlive Measures
ryv ;
e i adopted on Infected Premises.—Information as to the struetural arrange-
P yeevent Ments of the infected dwellings, and the practicability of isolating the
eprend oJ" & . .
infection. sick from the healthy, together with a return of the ordinary measures
for preventing the spread of infection taken by the oecnpiers, is shewn in
the two following Tables (Summaries) :—
1884, —Iuraoriovs Dizpase INQUIRY,
} Chamctor of Stamuary.—CuaricTeR oF IxrecrEp HovzEs.
TEXEMENTS. P F
Total
Discnse. more than || g5
1 Room £ Rooms 3 Rooms 3 Reoms. S
Ench. Ench. Ench, |
Small-pox ... 27 83 24 47 130
Typlins 3 b 3 4 15
Enterie Fever ... 25 o2 40 47 il 204
Continued Fever ... 3 3 B 11 I 23
Scarlet Fever ) A 11 496 261 a1 1,301
Diphtherin 2 21 12 20 . 5B
 Totals 213 649 346 | 620 | 1,728
Rate per cent- . -
iototal ...| 129 38 95 20 66 809 |
) Isolation SUMMARY.—[S0LATION OF SICE-ROOMS AND PRECAUTIONS TAKEN, ETC.
and other
Frecautions. :
ro [ Zob | Rl | ofGhe
Diseaso. Hon:ﬂ“].utdu. Isolated llti.ug l_-ukl.-n iF;L'EI'd T | I&'ﬂﬂwmgg
Infoctoed. from rest b timme (Number of | '1}3:."1
of House, | of Inspection.| Patients] | Mobified.
gy T Per Cent.
Bmall-pox ... .. 130 78 51 106 61
Typhus ... 15 9 & 3 17
Euterie Fever 204 169 100 27 10
Continued Fever ... 23 14, 12 Z b
Searlet Fever = 1,500 935 (i1 43 2
Diphtheria... 55 35 28 1 13
Total el 1,728 1,240 838 182
Percentage ... 72 95 B0 55
1o Intocted Infected households in relation fo occupation elsewhere.—Some idea of
reiation to. © the degree of liability to which the public are exposed to infection throngh
clse

businesses and ocenpations carried on or assisted in by persons residing
on infected premises and working elsewhere, may be gathered from the
following Table :—
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StuMARY OF OCOUPATIONS 1IN WHICOH PErsoxs Resipixe ox IsFECTED PREMISES
WERE ENGAGED ELSEWHERE AT THE TIME oF INoUIRY.

| § 3
OCCTUPATIONS. %' E E 5 %E% E E % EE g
e | E g |35 g 5| & E
Government of the Conntry {Pusl:ai

Officials, Police, ete.) ... 2 4 23 20
Professional Classes, viz :—

Behoolmasters and Teachers 2 1 3 11 17

Medieal, ete. ... A Sl e a% [}

Others ... e bl 1 18 | .. 19
Domestic Service ... 14 o 4 85| 3 56
Commereial ()-:-nu[ntmns {Tmml-

lers, Clerks, Agents, ote.) ] [ ¢ 1 |14 b 105 | & 1 144
Conveyers of Men, Goods, or Mew

snges 15 1: | 2F 3 110 | 14 1 | 17
Dvucu]mtmm about Animals S L ECE ] R | 1 1 ' 1
Workers and Dealers in Hmks,

Prints, ote. 2 1 a a5 | 2 1 53
Wnrkcrs and Dealers in ﬁ[nchlms

and Implements .. : (1] 6 | 34 4 145 | 10, 1 206
Workers and Dmlera in Housnr-.

Furnlture. and Decorations ...| 13 | .. a7 1 155 | 8 2 214
Perzons nmp el 1o SI!1|JJ'5,H]3 e 1 Ly | o
Workers and rs in {,.hamm;h

or Enmpumu;lﬂ 1 o a b
Workers in Tobacco L S 2
Workers and Dealers in ]'nud tmd. !

Lodging (Publicans, Butchers, |

Provision Dealers, ulc} 19 2 112 1 101 | 4 1 140
Workers and Dealers in Tc:lhle

Fabrics ( Drapers, ete.) .. b 2 1 45 i
Workers and Dealers in Dress b (i i 40| 1 il

Do, in Animal

Bubstances (not Food, efc.) 4 2 9] 1 16
Workers and Dealers in Vegetabl

Substances (not Food) .. e 4 v +
Workers and Dealers in Mineral

Bubstances  (Miners, Black-

emiths, ete.) a 2 |14 2 97 i 4 1 129
Waorkers and I}miers in Umpﬂﬂlﬁﬂi I |

Commaodities, viz:— I

Labourers ... J Ld 1 | 29 a 120 ¥ 3 186

* Pawnbrokers . 3 - a

Enginemen and Fjrnnmu (nn,
defined) o] [T : 1 I8 = 13
Hawkers o= LI [ ] - 4 : 10
Contractors ... N e : : 7] ! o
Engincers, ote. [undﬂﬁn&d] el - 4 " B
Machinists (undefined) T B Tl PR s i 1N i
Workers and Dealers in Raafusm |

Matters (Sweeps & Rag Dealers)) ... it 2 4 G i G
Without Specific Oc I:'Llpal:.mll 1 o z 1
Ocenpation not stated 4 8 |2y 2 208 (1 2 i 27
Prostitutes ... i e 3 ey l 3

Totals ... 140 |20 |e28 |24 |1323lé1 |18 I! 1,818
tTotals of Inguiries Made during

1884 at Infected Houseliolds ...|130 | 16 (204 | 23 1,300 | 68 | 13 || LS4l

* One of these is a mid wife.

+ See Nota Bene at page 9 of Report.
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Among the facts conveyed by the foregoing statistics, to which atten-
tion is desirable, are the following, viz.:—

Deduetions. 1.—That 70 per cent. of the infections disease of the city cecnrred in
tenement property, of which infected premiscs nearly three-
fourths consisted of houses of one or two rooms each.

2.—That in upwards of 70 per cent. of the infected houscholds the
gick-rooms were not at all isolated from the rest of the house.

8.—That in 50 per cent. of such honseholds no precantions to prevent
the spread of infection were being taken at the time of inguiry.

4.—That in only a small proportion of the cases (in Scarlet Fever
barely 2 per cent.) was removal to Hospital consented to by the
patient or his friends.

5.—That a large amonnt of trade and processes of trade is carried on
in, and in immediate connection with, infected premises, and
at other places attended by persons residing upon infeeted
premises, by all of which means infection is liable to be com-
municated to the publiec.

6.—That the spread of a large amount of avoidable disease has
actually been traced to the operation of one or other of the fore-
going causes.

Here, surcly, is sufficient proof of the need of—

(1) Ample Hospital accommodation for infections diseases;

(2) Compulsory power to remove to Hospital all cases of infec-
tions disease in tenement dwellings ; and

(3) Special provision to deal with infected business premises,
and to prohibit the attendance at business of employés
residing in infected houses where means of isolation is
insufficient.

CHOLERA.

Cholera The prevalence of cholera in foreign countries has given rise to in-
crease of sanitary diligence, and considerable improvement in the way of
purification and the carrying out of structural works of a hygienic kind
have resulted.

Ag the liability to the introdnction of this discase into Newcastle is
largely dependent on ships enteving the Port of Tyne, the respon-
gibility falling on the Port Sanitary Authority during the past year has
been great. The special action relative to Cholera taken by the Port
Autherity consisted in the adoption of all available means for gaining full
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and early information of the progress of the disease abroad, and of vessels
by which infection of it might possibly be brought to British shores. At
the same time the staff of inspectors was strengthened, an additional
floating Hospital for the reception of eases of Cholera was provided, and
several other measures were taken, particulars of which are given in the
Annual Report of the Medical Officer of Heggth of the Port.

Fortunately, no case of the disease has oceurred,

Tricnrzarors Disgase,

A case of Trichinatous disease was detected in a dead body at the dis-
secting-room of the College of Medicine, Neweastle-upon-Tyne.

“The dead body of E. G., who died in 8t. Ann's Street, was
recently removed to the dissecting-room of the College of Medicine.
The muscles were found to be copiously studded with the Trichina
Spiralis. The organisms were encysted, and, their cysts being calcified,
the case was evidently not one of very recent date. The death of the
deceased appears to have been due to other disease. An inquiry was
get on foot with the object of ascertaining when and where the Tri-
chinatous disease of E. G. had originated, but little or no information
could be gained on account of the poverty of the deceased. Bamples
of bacon were procured from all of the Pm'risicrn ghops in the neigh-
bourhood of the entry in which she had lived. Some forty samples in
all were examined microscopically, but without finding any triching
among them ; which is not remarkable, seeing that the deceased may
have beemn infected from meat eaten many months or even years hefore.
The case is believed to be the first recorded in Newcastle.”

FEVER AxD SuMALL-FoX HosPITALS.

192 patients have been admitted to the Fever and Small-pox Hos- 7

pitals—
106 suffering from Small-pox.
3 " Typhus.
27 - Enterie Fever.
43 o Searlet Fever.
[ s Simple Continned Fever (Febrienla).
1 7 Diplitheria.
1 i BRoscola,
b ¥ Other dizenses.

For other details as to the above, see Appendix A, Table XT.

One of the cases of Searlet Fever contracted Typhus whilst in Hos-
pital.

The Small-pox Hospital has been opened three separate times, and has
been in active nse during about three-quarters of the year. The Small-
pox Convalescent Home at Byker was re-opened on 10th March and was

" ¢losed on 29th June. E

Case
Trichiniasls
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Among the occurrences to be recorded during the year are the
following:—

1.—The Banitary Committee have anthorized the free admission to
Hospital of all cazes of infections disease oceurring in tenemented
property, or in the houses of persons in poor circumstances,
where removal is ngeessary to prevent the spread of infection.

2.—A Local Government Board inquiry was held at the Town Hall,
on 17th December, respecting the loan of £16,000 for the pur-
pose of erecting a Hospital for Infections Diseases at Heaton.

Borian oF CORPSER.

Burialaof Under the 47th Section of the Newcastle-upon-Tyne Improvement
Local Act. Act, 1882, Orders of Justice have been obtained during the past year as
follows :—
For Burial of Corpses from rooms in which
persons live or slesp ... 7
For Burial of Infected Corpses from l'e'l.cr
or Small-pox Hospital ... 10
For Hemoval of Corpses to Mortuary :md
snbsequent Burial, . 1
SUMMARY OF REPORTS, &c.
Summary of The following is a sum‘niurj'iﬂf the principal lif:mllitiﬂs on which reports
T during the  have been made, or advice given to the Sanitary Committee by the

Medical Officer of Health during the year :—

(a.)—Slreels, &e.—
Ryehill (drainage, &e.)
Brandling Place (refuse disposal).
Leighton’s Buildings, Ballast Hills (refuse disposal).
Glasshouse Street, St. Peter's do.
Granville Road (complaints of nuisance from sewer ventilators),
Low Bridge (ventilation, convenicnces, &c., &c.)
George Street, West, and Buck George Street* (general sanitary

condition).
Back Copland Terrace (conveniences).
Back SBandyford Road do.

Forth Banks, Pitman’s Row, &o. (conveniences).
Private and tenement houses (numerons sanitary defects).

* A copy of the Special Report on these Streets is given in the Appendix.



(b)—Trades, de—
Bakehouse Regulations.
Nuisanee from Tallow Works, Low Friar Street.
Tar Distillery, Teams, Gateshead® (recurring nuisance from).
Cowhouses, Slaughter Houses, &c. (nuisance from existing premises
or proposals for new occupation). . '

(c.)—Walter Supply.—
A special report on the Water Supply of Newcastle was made by the
City Engineer and Medical Officer of Health, and submitted in October
last.

Rovan Coaumissiox oN¥ LaourRgrs' DWELLINGS.

The Medical Officer of Health was summoned to give evidence before
the Commission in May, and was examined as to the Fever Deng, Cellar
Dwellings, Refuse Removal, Water Supply, &c., of the Tenements in
Neweastle.

GENERAL Work oF THE HEALTH DEPARTMENT.

(a.)—Nuisance Removal —12,565 cases of nuisance have been attended
to by the Inspectors of the Department during the year ; being more than
double that of last or any previous year. This great increase of sanitary
work is one of the results of the howuse-fo-house tnspection, which was in
active operation during the whole of the year, and iucluded, with one or
two exceptions, an examination of all the habitations of the city. A
report will be made on it in due time. Meanwhile it may be observed
that the number of nuisances detected and dealt with is in some degree
an indication of the necessity for the inspection, and the improvements it
has led to.

(b.)—Infections Disease Inquiry and Disinfection.—2,751 cases of
infections disease have been inquired into by the Special Inspectors, and
the houses or room connected therewith disinfected, as compared with
2,045 during the year before, The bedding and other infected articles
have been removed to the Disinfecting Station, and after purification
they have been returned to the owners. (For list see Appendix A,
Tables XIV. and XV.

# In consequence of these works having been reported against several times, coim-
plaint was made to the Sanitary Authority of Gateshead, by the Sanitary Authority
of Meweastle, and the works were surveyed by the two Comnmnitlees in December.  Sinee
that date there has heen less nuisance observed in Newcastle.

General Work of
the Health
Department.



32

Compenszation granied on accond of ITnfection.
Genersl Work of

the Health In sixteen cases* compensation amounting in the aggregate to £20 4s,
continucd, has been allowed by the Sanitary Commitiee to the ocenpiers of infected
houses, viz.:—
For Public- Lanndry or other work suspended ... 7 coases.
For Provisions, Frait, &c., destroyed ... = = 8 .
16

(e.)—Food Inspection.—The report of Inspector Hedley on suspected
and unwholesome Bufchers’ Meat or other flesh examined during the
year, is given in Appendix A, Table XII., which shews an increase in the
amount of suspected and condemned meat over that of the previous year.
A Table of Fish inspected at the Fish Market in the Close is given in
Appendix A, Table XIII, The amount of fish delivered at the Close
Market, both by boat and rail, is greater than hitherto.

(d. y—TInspection of Dairies and Cowsheds during the year 1884.—
Imspector Hedley reports that during the year 1,450 inspections of
cowsheds have been made. Five notices have been served on occupiers
to improve the drainage, ventilation, &e., of the cowsheds ocenpied by
them. Four have complied with the notice. In one case the work
remaing undone. Improvements have been made in several others on
verbal notice being given. One person has been summoned before the
magistrates for beginning to cccupy a building az a cowshed without
giving notice to the Local Authority, or making provision for the sanitary
condition of the premises. He was ordered to pay the costs and close the
place, which was done.

Seven applications have been made to begin to occupy old buildings
as cowsheds, of which one was granted and six were declined by the
Sanitary Committee after hearing the report of their officers thereon.

Two new buildings have been occupied as cowsheds, plans having
previously been submitted to and passed by the Town Improvement
Committee.

Four old cowsheds have been pulled down to make way for im-
provements.

Five outbreaks of infections diseaset have been reported in the
families of dairymen, viz., three of Scarlet Fever, and one each of Enteric
Fever and Small-pox. On report of the cases they were at once attended

# Searlet Fever or Bmall-pox,
t Exclusive of the case reported on page 20,
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to, and instructions given to sever all communication between the milk
supply and the infected persons or premises. One of the eases oceurred
in the family of a dairy farmer in the country, who sent milk into the
city. The Medical Officer of Health of the district was at once com-
municated with, and the milk was stopped until the infection -ceased.
No spread of disease is known to have occmrred by means of milk in any
of the cases.

(e.)—Inspection of Slaughler Houses and Triperies.—Inspector Hedley
reports that the inspection of slaughter houses and triperies has been
carried ont under the usual difficulties, owing fo the different bunildings,
&o., being scattered over the city, and the occupiers mostly living at a
distance from them. Many of those in the outlying parts are in prox-
imity to dwelling houses, and are more or less in defective sanitary
condition.

The block of twenty-three slanghter houses in Dispensary Lane,
belonging the Incorporated Butchers’ Company of Freemen, has been
greatly improved in sanitary condition during the year. One of the yards
and several of the slanghter houses have been repaved with stone blocks,
and the joints filled with cement. The drainage has been improved, and
a water supply is now laid on to each slanghter honse. The work is not
yet completed.

There are 143 licensed places, viz., 131 slaughter-houses and 12
triperies, of which 84 are licensed for a term of twelve months, and 59,
“ on aceount of special sanitary defects,” for six months only; 8 slaughter-
houses were unoccupied at the end of the year; 8 licenses have been
allowed to lapse. One application made to the Sanitary Committee to
transfer a license to adjoining premises was granted.

( f)— Well-Walers Analysed.—Five samples of well-water have been
drawn and submitted for analysis. In none of these did the report of
the City Analyst justify the institution of proceedings for the closure of
the well.

(9.)—Bakehouse Regulation.—The gystematic inspection of bake-
houses is carried ont by the officers of the Health Department, under the
Factory and Workshops Acts. A printed copy of the provisions bearing
on this subject* was forwarded in October to the keeper of each bake-
house in the City.

= Bee Appendiz B, page G4

General Work of
the Heal
Department,
camlinued.
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Houses BuiLt DURING THE YEAR 1884,

The following return of hounses built during the year under report is
supplied throngh the courtesy of the City Engineer :—

Neweastle-upon-Tyne Eﬂllgcu%!md. Twﬁﬂll?l'ltﬂn?n.zu:,uh
Elswick Township ... b 127
Westgate Township ... 2 47
Byker Township 25 1
Jesmond Township ... e 21 —_
Heaton Township ... 47 61
St Andrew’s Parish ., 1 27
St. John's Parizh =2 — =
St. Nicholas' Parish ... e —_

All Baints' Parish ... 4 i1
124 3590
(for 718 families.)

New accommodation has thus been provided for 842 families, or, at
the rate of 5 persons to a family, 4,210 persons, as compared with accom-
modation estimated for 3,640 persons provided during 1883,

Hexry E. ArMSTROXG,
Mepican OrricER oF HEALTH.
Health Deparfment, Town Hall,

Neweastle-upon-Tyne,
dpril, 1885,
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@ity and County of Nelocustle-upon-Typne,

i8844.

APPENDIX A.

TABLE I.

PoruLAaTiON (ESTIMATED BY THE REGISTRAR GENERAL To THE MIDDLE oF
THE YEAR)—I161,5825.

Registration Sub-THatricta.

Westgate

8t. Andrew's

g, Nicholas' .
All Baints" ... A
Byker

Total

| Rirtha

1

istorod in 53 Weeks, ended
anuary, 1
Male. | Female. Todal.
Legiti- | Tllegi- | Legl- | Illegi-
mate, | Hmats | timnte, | Eimate,
weaf 1,275 | 2 1,190 63 | 2,569
3056 (1] 88 | 14 (HIH
139 8 145 | 11 a03
z 460 30 457 24 a7l
00| 38| 788 | 27 |1.613
.| 2,969 | 127 (2,847 | 120 |6,072

Deaths Regiatored in 53
Weeks
etided Ind Jan., 1885
Male. l.'.‘l'!IJﬂIEI..! Total.
T43 686 | 1,420
207 | 204 | 411
| 258 143 401
bLL ] 273 7k 1
5o2 b i)
1,865 | 1,684 | 3,549

The Births represent a rale of 401, and the Deaths a rate of 235 per 1,000
estimated population. The increase of births over deaths iz 2,528 this year, as

compared with 1,690 in 1833,

The increase of population of Midsummer, 1884,

over that of Midsummer, 1883, is estimated by the Registrar General at 1,861 per-
sons, and the increase of that of Midsummer, 1855, over that of 1884, at 1,884

persons.

ANNUAL DeaTH-RATE PER 1.000 LIVING

TABLE II.

I¥ NEWCASTLE FOR EACH OF THE

PAST Two YEARS, COMPARED WITH THE AVERAGE RATE IN THE LARGE
Towxs oF THE UXITED KINGDOM.

1883, 1884,

pood | e ] dovel | gl
in g 1 Kew im 24 B
; Towne I [=TEH[H Towas cntle,
Ist Quarter ............. e 238 | 247 211 29
ST A e 21-5 23-3 Hrg 203
Srd W wmwas e 149-0 2710 228 243
4th SRR e e e 21-2 200 217 2603
Annual Late = 216G 854 216 296

|
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TABLE III.

RETURN oF CAUSES OF DEATH IN THE REGISTRATION SUn-DISTRICTS AND ENTIRE
CITY DURING THE 53 WEEES EXDED 3ED JANUARY, 1885

ere. ——— — . —— a e

REAETRATION SUBIDISTRICTE

|
CAUSE OF DEATH. : |
E:b::t- iﬁh:'l-}rtr'-ﬂ LI\ chzln.s Su?ﬂtg', Dyler, City.
I
| | | 1
L—ErECIFIC, FEBRILE, OR |
| ZymoTic Dissases, |
1.—Miasmatic Discases, | f |
Small-pox . tee e ST (BE SO SR (R 2 12
Measles ... .. B e Tl [§ S roul MR
‘-‘-cn.rlcn Fever {%'L‘rl.'li m-'l_] wf Bl 1 29 7 23 53| 156
Liphtheria S i 5 0 1 3 a 16 |
Whud;-pmq Cough... o | SR i 8 11 21 a5
Typhus Fever ... | - S (. 2 1.4 '8
Enteric or Typhoid Fever 14 3 5 H 14 | 47
Simple Continved and Ill-deﬁu-c-d
Faver ... l 1 2 e 3
Other Miasmatic Dismsus 2 1 &
B — Diarrheal Diseases.
Bimple Cholern .. - 2 i
Diarrhoea, Dysentery ... ssl T a0 10 T G| 164
b.— Venercal DMseaszes,
Byphilis ... H 8 i 9 2 24
Gonorrhoea, Etnctn:m :Jr Umthn e 1 i 1
6.—Septic Diseascs.
Erysipelas .. i i 1 2 o a 10
Pymmia, i:eptlcmmm : 3 1 wis 1 B
Puerperal Fever ... e 3 1 2 3 a9
I1I.—PARASITIC DISEASES.
Thrush ... & 1 1 B
ITL.—IETIC DISEARES.
Starvation & Want of Breast Milk| 2 3 5
Chronic  Alcoholism, Deliriam
Tremens ... 4 1 2 2 3 12
IV —CONSTITUTIONAL DISEASES,
Bheumatic Fever and Rheuma-
Bhenmatism S e 4 3 1 1 S 9
Gn‘utl LIS e . I LE] LR EEE 1
Rickets ... 5 R 1 B
(ancer, Hal:g‘nant Disense ... 28 0 15 8 18 : T8
Tabes Mesentorica = 12 8 3 16 o4
Tubercular Memng:tm. H}dm-
ceplalus ... e 56 T 5 8 20 i
Phthisis ... .. 188 28 41 49 68 829
Coarried forward: ... | 442 1539 125 157 280 11,143

Fa wmi,f&otthafnmummnhn!mﬂmlbn n from beyond the Clty, amd in 156 other eascs
reabdences wors weknown, The number ia 8. Andrew's is increased by § Simall- :
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TABLE III.—CoxTIxvED.

Bervex oF CAvsEs oF DEaTR 1% TneE HRecmrsTraTiox SoB-IISTRICTS AXD
ExTiee Cit¥ prmixe THE 53 WeExs Expep 3mp Jaxvany, 1885,

UL

————w

REGISTRATION BUR-IMSTRICTS.
CATUSE OF DEATH. = o A 2l
nﬁ' Andrews|Nicholas.| Saints, | B¥ker. | City.
Bmughl, forward ... | 443 139 123 157 280 | 1,143
IV—CoxsTITUrTIONAT. DISEASES.
— Canfined,
Other Tubercular and Scrofulous
Diiscases .. 11 4 13 2 14 45
Purpura, Hmmorr]mgm Diathesis 1 1 2
Anmmia, Chlorosis, Lencocythe-
mimn it 2 2 1 1]
Glycosuria, Dmbetca Hcllltus : 2 1 1 1 b
Other Constitutional Disensea ... 1 1
V.—DEVELOPMENTAL DISEASES,
Premature Birth . ] 1 | (] 3 b 12 G4
Atelectasis .., 1 2 3
Congenital Malfoma,tmna L B 1 4
Dld Apa ... .. 84 15 8 23 25 157
VI.—Locirn DsEAsEs,
l.—Discases of Nervous System.
Inflammation of Brain or Mem-
branes ... 16 9 i 8 L 47
Apoplexy, Ec:-ftcnmg of Bmm
Hemiplegia, Brain Paralysis |, B2 14 18- 23 28 145
Insanity, General Paralysis of the
Insane ... e ” 1 1
Epilepsy ... T . 1 2 ] 15
Convualsions 58 16 15 28 BG 158
Laryngismus ‘Strlduluﬂ. (‘J]:nam of
Gilottis) .. . s i 1 = 1
Paralysis .’.git.‘mﬁ. Pamplegia._.
Disease of Spinal Cord we| 28 b 1 10 ] 58
Other Diseases of Nervous System 5 2 1 7] 13
§.— Diseases of Circulatory Systemn.
Endocarditis, Valvalar Diseases of
Hearh ' it v sl (e g 3 2 1 6 ﬂi
Pericarditis 5 1 A . e
Other Diseases of Heart .. T4 25 31 il 27 184
Anenrism ... Sl b E= 7 o f
b.— Diseazesof _Rﬂpl-mtnrg S}ﬁt&m
iy e A 1 4 1 3 10 37
ik e UL e W M B (1) B B e
Bronehitis ... e a6 18 i 69 258
Pnegmonin... .. wes e 68 14 7 o7 37 159
Pleurisy ... il 4 2 i 1 2 10
Emphysemar Asthma ... 11 3 1 1 1 17
o s il mepimtennl gl g | S il
Carried forwand ... LOT1 B1T 266 392 GBZ | 2,628
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TABLE III.—CoSTINUED.

Rervrx orF Cavses oF DeatHE I¥ THE REsistRATION SUrR-DISTRICTE AND
Exrine City povmivg THE 53 WEEEs ExpEp 3rp JAxvAry, 1885,

EEGISTREATION SUB-INSTRICTS.
CATUSE OF DEATH. |
m jmlsr:ii- Nicﬁ&m‘. gainty, | Bvker. | Oity.
Brought forward ... .- 1,071 817 266 892 582 | 2.628
5. —Digeases of Digestive System.
Dentition ... 17 i 1 H 9 BT
Tomnsillitis, &e. : 1 1 2
Diseases of Stomach R I 4 & 1 20
Enteritis ... 2 4 1 3 b 12
Peritonitis .. 10 1 fi 1 8 21
Obstructive Dﬁ&nm of Immtme b 2 2 2 1 12
Ascites = 8 1 1 6
Cirrhosis of Lwer o 14 8 4 1 1 23
Jaundice and ut.hcr Dm&m nf
Liver ... 21 10 b} 3 7 44
Other Discasesof l'hgr:'st.ﬁe Sj‘n.tem’ G R 2 ws ]
th.—Disozes of Lymphatic Syetem,
(e.g.,of Lymphaticsand of Spleen) ... 1 1 2 4
T.— Dizeases of Glandlike Organs
af Uneertain Use,
(e. % Rmnclm:::ele Addison’s l
T e ai an o 1 1
B -—Dmua qf Urmnry Eyaffm
Nephritis ... i 4 2 ] 1 10
Bright's Disease, Albuminuria ..., 16 4 3 4 4 31
Disease of Bladder and of Prostate 1 1 B 3 2 12
Other Diseases of Urinary System & uas & e 8 17
8.—Dseases of Re-Productive
Hywtem.
(A) Of Organs of Generation.
Female Organs ... i 3 e 2 B
(B) Of Part.untmn
Abortion, Miscarriage ... 1 1 e 1 1 4
Puerpeml Convulsions ... X 2 e 2
Flacenta Praevia, Flooding 2 1 1 1
Other Accidents of Childbirih ... 7 5 2 4 13
10.~ Diseases of Locomotive System.
Caries, Necrosiz ... B 3 1 T
Arthritis, Ostitis, Periostitis ...| ... 1 1 2
Other Diseases of Locomotive
Sj'ﬂbﬂm mma rnw ey i 1 I 3
11.—Discases afl'ﬂ!ngmnmry
Systen.
(-s.g, Carbunele, Philegmon, Cellu-
litis)) e S s auy 1 1
Other Diseases of Intcgumcnta.rj'
E’smm B CEE) ) naw . e I smn ]
Carried forward ... wea| 1,208 and 310 438 628 | 2,928
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TABLE III.—CoNTINUED,

Rervrr oF CavsEs oF DEATH 15 THE REcIsSTRATION SUB-DMISTRICTS AND
Exting Crry pvnivg THE 63 WEEES ExDED 3nD JAXUARY, 1885.

_;:t-_E:JIR‘l;RATIDIH BUB-INMETRICTS.
CAUSE OF DEATH. B i !
ol Niuﬁﬁln'.; Sutaty, | DBker, ||
Brought forward ... ...|1,208 | 854 810 | 433 | 28 i?.ﬂ?ﬂ
VII.—VIOLEXCE.. | | |
1.~ Aocident, Negligence, Se. E ,
Fracture and Contusion ... 4 8 o 7 [ 5l
Gunshot Wound ... Bl =R 1 e [ i | 1
Cut, Btab ... 1 T [ 1
I Burn and Seald .. 3 A 5 | 2 10
Poison s 3 e d [ 3
| Drowning ... e 2 i 8
' Suffocation... T 1 1 2 4 16
t TR ] O 1 2 : 3 8
Otherwise ... 1 e 1
2, — Homicide,
Murder and Manslaughter 2 1 3
3.— Suicide,
Gunshot Wound ... 1 1 S 2
Cut, Stab ... i 1 e 1 s 2 4
FPoison SRR 1 1 3 el e &
Drowning ... B R 2 e 1 3
F H“hging - B - E anw LR 1 RS *
VIIl.—DEeaTHs FROM ILI-DE-
FIXED AND ¥OT SPECIFIED
] CAUSES, |
Dropsy T 1 1 3 & 17
Dehbility, Atmphg, Inamt.mn. 106 28 19 | 42 B2 272
Mortification as 4 = 2 1 1 8
Tumour ... 3 1 1 2 1 a
Abscess ... s 7 a 1 1 11
i Hoemorrhage i = . 1 1 1 &
| Budden Death (Gausc i:u:rt aac:er-
tained) ... Fr e 1 2 3
Found Dead— E.Ta.usu not stated ... 4 1 4 B B 19
Other Cauzes not spr:mhed or ill-
defined ... 63 20 19 a3 24 159
TorTaLs e 1,429 411 401 538 770 | 3,549
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TABLE IV.

Tur rorrowixeg TAPIR surEws THE WEEkLy Nrumarms oFf DEATHS FROM CERTAIN
Diseases, LIABLE To FLUCTUATION, DURING THE 58 WEEEKS EXDED
Iep JaxUARY, 1885 :—

1885, # _.E,i 4 BEVEN CHIEF EVMOTIO DNSEASES gs

B2 |eSds — 1 &%
HiE TR

N o = e 41 e ‘E"
WeEx Espep.| 22 g.ﬁ'ﬁg —_% 2 | 5E E g2 E%;‘ 2 |3z

3 % g | & |a%| & | 25 |G6R| 4 |28

@ | | (=} = & | a

Jam. & .. b 9 e 4 1 1 | 1 8

' s o) e T W 1 il . 1 1| 1 8
h R | a ] : 1 2 4 5 i (]
w20 7 12 . 1 2 2 B

Feb. 2 .. 7 14 1 2 1 4 8

: T (S S TT RS SN S 3 1 1 2 e
= e e (i 12 H | | G 2 {1}

s 28 .. T 11 1 3 2 2 1 2 11

| Mar. 1 .. a 16 o [} 2 1 1 10
Tt T 14 o i 8 9

. o 15 T | 12 1 : T e 6 1 | 14
B9 9 11 3 1 1 1 i

| p | S 8 14 1 ] 1 1 i
April & 7 1T 1 2 i 1 &

S I 9 | 13 R [ | 4 T (e (e )

0 1~ i 7 2 1 | TS 2 o [ 7

AR e 5 11 1 e 1 4 i

May 8 ..| 4 9 1 3 1 1 o | 8

oy e (6] [ VTl (e 2 1 il (e | 5

T SR T T 8 = : 1 7

L T 12 e o b ] 1 1 1 8

s ) Bt 6 T ; 2 | e a

June T ... i i 2 1 B

R S ) T T : : 1 1 2

Gt T (R 2 | W 2 1 P 7

St phead G It | i e : 1 a 2 2 b

July & 4 8 o 1 2 2 4 H]

A 4 10° i i 1 2 4

o g R (R T [T = 2 15 | 18

S 4 13 e 1 = | : 14 16

Ang. 2 6 7 e : 2 1 (i 10

L 1] g u * EE 1 an G T

R e G G ia 1 e b 1 4 8

» 35 4 N | 1 10 | 16

» 80 4 e 3 1 I 3| 22 | %

Bept. B 8 8 . - 2 1% 14

! 7 10 . i = . ] o 13

» 30 G 8 2 i 3 3 9 | 18

SRR 4 7 23 & 4 3 4 1id

Oct, 4 | 15 14 = s b o 2 1 i 12

s=rrll 14 P % b o 2 A 15

w 18 T 12 o 1 4 o 2 2 ]

e e B ! 13 i 4 i 1 3 8

Hov. 1 ... (i 10 e 2 L 2 1 1 [

SE & 12 s ] 2 1 4 11

o Tl 9 11 aue T - 1 3 13

it e, 4 10 = 2 3 B 1 8

e e b 8 & 8 ot 1 1 b

Dee. 6 b 7 e X ] = 2 1 fi

Y | o [ - I S o 1 I 7

i 1 11 ki e 4 2 2 1 7

Pl - ] 11 1 2 e 2 1 i

Jan. B .| T 13 fag 4 4 1 T 1 a 12
Totals...| 320 | 556 12 15 | 1b6 16 85 47 | 164 | 495
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TABLE V.—Ages at DEATH.

REGISTRATION SUR-DISTRICTS.
Poriods. =
Bl Bt. Total in
Westate. | Andrew's. | Nicholas”, [All Saints”.| Byker. ity
Under 1 Year = .| B8I 102 56 146 264 949
1 Year and under 5 Years... 224 (1] 43 100 186 bl b
b¥eals , 20 116 36 42 39 81 al4
20 55 5 40 oS wad 205 b 104 G H5 BT
0 i B 5 | 208 76 04 o1 o2 BiEG
7 IR R G| DT 63 58 9] 04 5653
80 ., andupwards ... 33 15 4 10 18 83
Total (all ppes) dying
during 53 weeks ended } 1,429 411 401 638 770 [ 3,649
drd Jan,, 1885
TABLE VI.
BinTHE AXD DEATHS IN THE DIFFERENT QUARTERS OF THE YEARS
1883, 1884,
BinTHaS. DEATIIA |
1883, 1884, 1883, 1884, ’
First Quarter e 1,446 1,469 819 g6 |
Seeond i lsde 1,480 RGO 767 |
Third ,, 1,316 1,560 1,008 g21 |
Fourth ,, 1,370 1,554 995 906 |
Totals ... 5,482 6,072 8,792 | 5.649 |
TABLE VII.

' DeaTHE OF CRILDREN UNDER 1 YEAR AXD PERsOXS OVER 60 YEARS

I¥ 1881, 1882, 1883, 1854

NUMBER oF DEATHS.
Under 1 Year of Age Owor &) Yoars,

1581.| 1882, | 1885.| 18584. | 18B81.| 1882, | 1883.| 1854,

First Quarter o 186 | 190 | 2151 220 | 189 | 167 | 191 | 158
Second e | 1s2| 210 198 169 | 184 | 141 | 142 | 151
Third o o el 2TH 20 | 297 817 147 136 154 158
Fourth ,, et A 199 194 229 243 148 188 1581 184
Totals ... 820 | 914 | 919 | 949 | 668 | 622 | 667 | 651
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l TABLE VIIL.

DEATHS oF CHILDREN UNDER OXE YEAR OF AGE DURING THE 50 WEEKS
ENDED JARUARY SED, 1585,

|_ RearsTnarion Son-DisTRicTa,
: CUAUSE OF DEATH. ' T T
4 Total | west | 88 st A g
Oity, gate, I.F.ndrew':-.Hl.chuEm'. Balnts', '
i L—8peciric, FEBRRILE, OR
fymorio DIEEABES,
l.—Miggmatic Discases,
Measles .. 4 1 1 1 1
Bearlet Fever {Smrlatm‘t} A e 3 2 | 1 G
Diphtheria .. 1 T R 1
r Whooping- {.‘nugh T e S S ] 19 2 4 (& 11
Other Miasmatic Diseases 1 1 e | e
2.— Narrheal Discases. !
Bimple Cholera ... 9 e | pee !
Diartheea, Dysentery ... .. 118 45 11 b 21 81
| i.— Venereal Diseases.
B | Byphiflis ... . il . 17 5 3 T 1
6.—Septic D:M.m
Erysipelas .. z. 1 1

II. —P.ammc Dmum.s,

Thruzh b 3 1 1
III.—IETIC DISEASES,
Starvation and Want of Breast

Hllk rEw 5 E e . L 3

Iv. CUhBTITWIGHAL DIE-I:JLSLB.
Rickets o 4 3 . 1
Tabes Hmntﬂnm S el BO T 8 5 2 5
Tubercular M.enmgltm, Hydm-

eephalns ... = 25 11 2 2 10

|' Phthisiz ... 1 i 1
Other Tubercular tmd Er:mfaﬂ-uu.&

Diseases | i 1 1 — 4
Purpura, Hmmorr]mg'm Dmthmm 1 1 s5a
Anmmia, Ulﬂﬂrﬂsl&, Iﬂllﬂﬂﬂ}'lhﬂa'-

1 min e e 1 1 waw e ama e
7 ?FHE?ELUPHEhT&L msmsm
Premature Birth ... e G4 41 fi 3 2 12
Atelectasis ... - s 2 1 1 =
Congenital Mnlfnrmstmm 4 3 i 1
VI.—LocAL IMSEASES,
1.—Diseases of Nervons System,
]nﬂammat-inn of Brain or Mem-
am EEE a 2 E o 1 2
A ]u: s Enrftenmg of Rmm1

%lrlagm Brain Paralysis ... fi 1 2 1 g
Gmlvulﬂmm. 119 14 11 10 25 29
Laryngismus Stridulus {Spmm of -

Glattis) . 1 1
Other Dmemaaa of Hur?ous Srstem 3 2 sia P 1

(8.— Diseases of Circulatory System
Dizeases of Heart ... 1 ey L
Carried forward ... | 479 196 53 31 T1 128
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TABLE VIII.—CoxTINUED.

DeATig oF CHILDEREX UNDER ONE YEAR oF AGE DURING THE 53 Weems
ENDED JANUARY 8mD, 1880,

REGISTRATION BUB-DISTRICTS.
CAUSE OF DEATH. o ) Srasay: o 3
Total | wet. | 8 B, All
City. | #me” w's[Nicholas',| Baints’, | Byker.
Brought forward ... e H79 196 B3 31 Tl 128
+, — Diseases of Respivatory System
Croup 8 ] 1 1 1
Laryngitis ... wse i 2 1
Bronehitis ... ki i 82 26 12 i 15 26
Pneamonia a4 1 b4 L (i3 10
Emphyscma, Asthma ... 1 1 . u i
Other Diseases of Rﬂsp:nim—_-,
System ... o T 4 Fet 1 1 2
B.—Diseases af _Dagﬂsim-c Syt e,
Denmtition ... i e o] 7 4 1 4 [
Diseases of Stomach 1 T 1 - o
Enteritis z 1 s 1 . e
Peritonitis . 1 1 . b
{)h-,u,mu,tne J'i‘;t."l.:l{!n of Intm‘.tmc ) 2 X - 1
Janndiea and other Diseases of
Liver - i ] 1 1
Other Ulamscs of D]{.’Ebtt‘i‘c ﬁ}'&tﬂm 2 3
.—Diseases af Lymphatie System.
(¢.g.,of Lymphatics and of Spleen) 1 1
8.— Diseases of Urinary System.
Nephritis. ... ers - 1 1
10— Diseaszes of Locomative System:
Arthritis, Ostitis, Feriostitia 1 1 e
11.—Diseases of Intequmentary
Syztem.
Diseases of Integumentary 8ystem 1 5 1
VII.—YVIOLERCE,
l.—Aecident, Negligenee, §o.
Buffocation... 14 7 1 1 e 3
Hernia o 2 " e 2
2. — Homicide.
Murder and Manslaughter ci 1 1 s i
VIIL—DEATHS FRoM ILT-
DEFINED AND RuT SPECIFIED
CAUSES.
Dropsy s 4 ses 1 1 2
Debility, ﬂtmph:, Ina.mtl.mi 228 88 18 12 | 73
Ahspess b e s ] 4 2 1 1
Hemorrhage =, = a3 1 e 1 1
Fonnd L:Ie-ﬂd—[:num nok at.'l.tetl b 2 e 1 1 1
Other Causes not bpﬂmﬂﬂd or
ill-defined Fax 41 15 + i B T
3
Total ... 2 ' l 949 481 102_ ot 146 | 264

s -

* Ropresonting a rate of 63 per 100D per Annum,
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TABLE IX,

UNCERTIFIED DEATHS IN EACH SUB-DISTRICT DURING THE 53 WEEKS EXDED

dnp JANUARY, 1855,

ALLEGED DAUSE OF . |
DEATH. |

Bt Andrew’s | 5c Nichalas',

All Baints’,

g
g

Total

1 Year and
Under 2

Under

1 Year

Under 2.
2 Years and

Adsovi,
Under
1 Year.
Abova,
Tnder

1 Vizar and

E
:

1 Yoar.
1 Year and
Unider &
2 Years and

Adiinve.

Under
_:I Year.
1 Yiar and
Under 2.

Under
1 Year.

Abavie

2 Yenrs and

1 Yoar amd
Unider 2.

% Vears and
Al

Boarlet Fever Fa
Buppressed Bearlet |
ever e i
The resultsoreffects
of Bearlet Fever |
Effects of Whooping |
Congh ... |
Diarrhoea
Cancer e
Tabes }Icsenteﬂq.a
Consumption
Premature Birth
0ld Age
Paralysia ...
Convulsions ...
A Convulsion Fit ...
A Fit, the result nf]_l
Measles .., EE
Heart Disease :
Heart Diseaze and
Kidney Affection
Capillary Bronchitis
Bronchitis & Asthma
Bronchitia, Conval-
gioms, & Teething f
Parturition Exhans-
tiom .. }

M

Deblhh i
Convulgionsor mme
Matural Canse
A Fit or some other
Matural Caunse
Exhaunstion and
Decay of Nature
Exhaustion ...
From the result of
Measlea or some
Matural Canse
Believed from Con-
sumption or other
KNatural Canse
Heart IMsease or
some other Natw%
]'ﬂ]. cﬂ-I.IEE e
Euddeuty, supposed l
Apoplexy ...

q

B

i

------

---------

rrrrrr

------

------

---------

,,,,,,

Carried forward..,

14

e

'
v n
S — -
.
ro

.
—_— _—

EEE

.......

I T

W b BD &

14 1

TT

64




46

TABLE IX.—CoNTINUED.

UNCERTIFIED DEATHS IN EACH SUR-INSTRICT DURING THE 53 WEEHKS ENDED

8ep Jaxvagrr, 1386,

ALLEGET QAUSE OF
DEATH,

8t hndww’u.!ﬁl‘-. Nicholas'.

All Sarnta’.

Undor
% YVears and

1 Year.
Under 2,
Above,
Under
1 Yoar.
1 YVoar and
 Under 2,
2 Years and

1 Vear and

Absovg,

Uniler

1 Year.
1 Year and

Under 2
2 Yenrs and

—

Above,

Above.

2 Years and

Brought forward...

Bearlet Fever or
some other Natu- |
ral Caunse |

Bronchitis or other |
Matural Cousez |

Bronehitis, or in a
Fit, or from some !
other Natural
Canse

Inflammation  of ;
Lungs or other
Natural Canzes f

Believed from Tuhb- |
ercular Peritonitis |

Want of proper at-
tention at Birth E

Believed from Ser-
ons  Effusion or
some other Natu-
ral Canse

Exhaustion or other }_
Watural Canses

Suddenly, supposed
Fever and luﬂam-}
mation i

Apoplexy or some
other Eﬂ.tural%
Canse ...

Dropsy or ut-hur}
Natural Canses

Believed from some )
Natural Canse  §

Bome Natural Cause. ..

o

11

=3

ey

Total

«=s| 31

L]

=
e
-

R |

s

wl  wEa

b

]! o4

Ty

CEE

EER

......

[}
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TABLE X.

A.D. 1854,

BTREET LIST OF CASES AXD DEATHS FROM THE UNSDERMENTIONED DISEASES,
CORRECTED BY DISTRIBUTION OF THOSE OCOURRING IN THE FEVER AND
EMALL-POX HOSPITALS TO THE STREET FROM WHICH EACH PATIENT WAS

REMOVED,
*CaREs AND DIEATIS FROM
LOCALITY. Entea-ln{
Bimall- Can- | Puer- B
A TP’“"':W."! Houed | peral | GERCR | EORT
Abinger street ... i 3 :
Addisen road ... . hi} 1 3
Addison street .. : ! b e
Adelaide place fha.ck} - 1
Albert street ... 1 i : 10
Albion row .. 1 : 9
Dayahmldings - 2 : 1
Al’hiﬂn strect ... : 5 : 1
Alexander street i 1 i e B Lgees
- cl-r,] als o T 1
Alexandra le{ba aes ses 3*
Alexandra terrace 1
Alice place 1
Alma row o i i
Almna street .. i ol a 1 -
Alma terrace ... e [ e e 2 o
Ancrum street. .. i 1 -
Argyle street ... Ly =
» Wilkinson's hul]dmg's 1* o
Argyle terrace .. : 1* e
Aghfield terrace, Wea:, 2
Back lane—Hindmarsh's yard ... . . 1 -
o Pace's buildings...| 2% s 4% 2
Bailiffeate for - il S5 ims 1 roa 3
Bank side b 1 : =
Barker street ... it : s T 3 i
Barrack road ... ... .. 2 : L | ERERE e 1
Barrack square - Al : it . 1 =
Bath lane B S i T ki & i 2 L
Bath lane terrace e | S i o . 4 Gk
Bayley atreet .. z P 1 - : b e
Beaconsfield street £ -2 . . B i
Beanmont strect i . oy 0 18* 1
Bedford place .. el o Y i =E fi
Belgrave termce, Flswick road| ... o i .. o 3 A
Belgrave terrace, Mill lane ...| ... St e es as 2 ¢
Bell strect S e (e - - e e 11* i
s (back) 3 5 1 s
Bell terrace ... s axa L - 3 = 0 .
Belaay place ... e ki) - 1* 7 e
Belvidere street ot : 1 i i
Rentinck road ... 2 o : 1 -
Bentinek street ; 2 :

* The asterisks Wlduthmdlhanmm;:h;;tﬂmln cach strook.
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TABLE X —CoNTIXUED.

STREET LiIsT oF CaAsSES AND DEATHS FROM THE UNDERMEKNTIONED DISEASES.

B 0ARES AND DEATHS FROM

LOCALITY. Entetie| gon. | Poer
Bmall- | Typhua|  of | yined | peral Searlet Digh-
pox. | Fever. 'Ig:mn Perar: Firg Fovar. theria.
Bermondzey street ... Ehk N 1 iz 5 -
Blackett street... ) : ai i 3
Blagdon street... wexl T ; 1 4 "
Blandiord street b e : : 15** -
- West ol g : 1
Blenheim street 1 : B* : 11* z
Bolton terrace... £ i ]
Bolingbroke street 1 P 3
Bowman terrace (back) s . 2
Brandling place, East... ek i 3 : 2 I
o Bouth 1 i i ; a
West 1 o . 4 o
andlmg village : 1 o : e 1*
Brougham place Srat | reae 1 2 3
DBrunel strest . e [ 2 = .
LT (‘Imck} e - 1' amn L am
Brunel terrace ... ] (e o 2 “
Bryson strest ... A £ RS 1 3 o
Bryson terrace.., i i 7 16%
Budle street s o fa 1 aae
Bueckingham street 1 i* 1 1 i .
Burdon terrace : 2 : 1 5
Buorn side i e 1 i
Buxton street . = . a* 1
l‘_‘hnpcl IJu':Idmgs i s S
B:.rke:r bank ... - e IS : 5* 1
: A Hart’s ;rani o : i 1 =
i Brough hu:]dmgs e : 1
o Brewery
Foundry lane...| .. o e
> Byker buildings...| .. i 1 g**
= " B[aiw Fold 4 | : 3 i i
cr h1 BT B UATE e 5 2
? X muzqs bulldmgs = : i 1 i
B;rl:er a-tmet Fals i y s . 1 1
Em Mm&t - - - ELE as s 3 ama
Byron termaee ... R | : 4
Callerton place o 1 W
Cambridge street ... 1 o 3 s
Camden street ... : ] F
Campbell street o | — : : 3 ses
Canadla street ... o e | | i T 2
Cannon strect ... 5| =t 2 - £ b S
Carlicl square ... 1 : : : 4 axa
Carlio] street ... . 3 &
Carlton street . o o [ : ] i
(back} i ¥ 8 i
Centre street ... 1 o 1 e B* :
Chapel lane, Westmorland st.| ... ki B . 1 e
Chapel strect, High 2 i

* The asterisks HMMHdm mitmerals the total cases in each street.
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TABLE X.—OoNTINUED.

STREET LisT or CASES AND DEATHS FHOM THE UNDERMENTIONED Disgases,

" CASES AXD DEATHS FROM

1 1
LOCALITY. | Enterle| - |I
Small- Ep;l;gs pti:oill t:-!ﬁaki I’!mm&- Scarlet | Diph-
4 B Feavor, ST Fever, theéria

Chatham place ik 1 ‘ 1
Chester ereseent St a1 |
Choppington street .., ol ol 1
Church street ... 3% |
Churchill street
City rond e ]
= Egpyt house = 1
- Egypt square el [
0 Eeelman's Hmpltai
spaphouse Lane ...| ...
C'taremont road
Claremont terrnce
Clarence crescent ik ErEl b
Clarence place ...
Clarence street | s
Clayton Park road ... el L) |
Clayton Park square ...
Ell}‘Lﬁh l‘-hH‘ e mmn s mn pas 2
= W-;-at 1*
Clifford street |
Olifton road ... 1 _
Close, Phanix Mill ]rnrd o |
y  Bweopers’ entry i
»  Trotter's entry -
Clumber strest... 1
Collingwood street ... 1*
Conver road ... 2
Cook street

1
1
|
|

! =qez=3l ?
2 —
"

: If*

--éil

—"'—E—m*&ulml—'“—'u;ﬁ-lﬁ—
H I—'E : E

L )
*
-

2.

=
-

o7, N N TR, PR SRR R | S
Gﬂp!nnd terrace . ce
Corbridge street 1* 1=+ 1
Cottenham strest o S 1**
- (back) .. ... | - il | WL
Crawhall terrace 25 S [ i 1 s e |
Crescent place... ... . - b e et
Crispin street . 1 e
- (back A] ame|: wmm 1 cor o T e
Cl‘ﬂﬂ- Etl“f-‘ﬂt- saa LLL] L] LA EEE s T 3 m
Cromwell street ] | e 13 1
Crown street ... re1 o 1
Cut bank I [ 1 i 4
& Gibb's _r,'a.td o o o 1*
Dalton street ... e iy ks 2
Day street g s
Dean street, Dean mnrt. i 2
De Grey street... was
Denmark strect -
Derby street ... : T Fo
Derwent place... e - [ Sia 2

[
B3 L e
-
L.
=

—
B
=
el

el W
- et
-
&
o
"
L) -

* The asteriaka represent deaths and the numerals the total cases in each strect




TARLE X.—CoNTINUED.

a0

STeRET List oF CaAsEs AND DEATHS FEOM THE UNDERMENTIONED DISEASES.

— e ———

S e ——

"CAES AND DEATHS FROM

ALITY, !
s St | gt Sl i | 1 g | D
: ‘| lavar | Ferer. VR, oTeL, i3
Devonshire terrace ... el cine T 2 it
Diana strect 2 - 2 e B* o
Dilston road - 1 =
Dispensary lane e ane : i 1 s i
Dog bank, Church walk ’ i 1 ik
Dog i-enp terrace ; . 1 2 o 1
Irouglass terrace . vas aas 7 .
Duke streat s e S 1* 1 £ 4 e
Dunn street ... . a7 1 5 4 gl
o (back) . i o o,
Dunn terrace, ‘*p:tﬂ.l Tonguﬂa 1 : i T =
o By er bank 8 i
Durham street .. 1 1 10 N
East parade ... | e e it 2 5
Edgeware Toad. .. e | 1 - o 5*
Edward street .. v i o 8
i (bm:k} F o " i 1
Edwin street ... S | 1 o Cr :
Eldon lane , 1 2 1 - = :
Eldon streat ... i o 11 5
(DAY iia  eui] s : £ E [ 1
E]mbeth stmﬂt E1 1] -t 1 Lyl . AR ELE] E "
Ellison terrace.. ) o e i
Elswick east terrace ... 1 e 4 e 4 1 1*
Jm’]sun p]aueJ aes e " i was B )
Elswick man:i 3 . . . &
Elswick row ... 1 1 e e 1
Elswick street... 1 2 1 2 o
e (back) ... 1 6 : e
Elvet street ... || e o T 2 b i
Enfield rond ... R ann e o b i
Eskiale terrace e o & L 1
Eszex street ... 3 s 5 > s 1
Fﬂ.iﬂﬁﬂ-‘l Ht—mt ans ans e se I. : B G*
Faleonar street... e E 2 a
Fell sireet = O | T ] S :
Fenkle street ... i wenlll e aa i 4 3
Fern avenue ... A | o : 3 1
Flora street ... | b : 1 - . 1
Forth banks ... SEE| | RS 4 - S 4
= Inﬂrmary | | b1 1 = b 1*
T Black Bull entry..| ... i . -
o Butcher's entry...| .. Tk 1 -
o Gas yard I [ 4 b
Forth street ... e T e e 1 g
Brown's conrt ...| ... i ACT 2
Forth ten-me (back)... o [ L 1 =
Franklin street : 1 o |
Friars ... ot 3 1 i e 1
Friars' green ... o 5 ] | s
Gainsbhorough grove Ee 1 4

* The asterizks represont deaths and the numerals the total cases in each strect.
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TABLE X —CoNTINUED.

STrREET LisT oF CAsEs AND IDEATHS FROM THE UNDERMENTIONED DISEASES.

" Cases AND DEATHS FROM

LOCALITY. |

Gallowgate ... 4 |
i Pearce’s i:mldmgt o
L Carlmb?a yarl ... A |

o Crosby'sbuildings...] 1 |

i Pactory yard  ...| 8% |

A Fleece court e B

" Mill yard ... 1
Gardener street =

Garth heads, Indust. dwellings| ...
George’s road ... o is (SRS
George stroet ... 8
{back} .. o [

Gibﬁnn street ... ki i
Gladstone street o p
Glasshouse streat
i (back) ...
Glendale terrace e
Gloucester road s 3

Gloneester street
(Gloncester terrace ... ool [,
Gluehouse lane 2 e

b Colliery yard...
Glue termce ...
Gosforth strest 1
Gowan villas ...
Grafton street ... i red
Graingerville ... ]
north
Gmnvﬂlu road .. o
Greenhow tc:rmce S e
Grenville street e |
Grenville terrace i
Grey street ...
Groat market ...
. Morrison's conrt | ...
Grove street ..
Haldane terrace
Hamilton streat e
Hamond stroct... .
pe {hnck} S e
Hamsterley road T |
Handyside strest il i
Hanover stroet...
Hangver gquare
Harbottle strest
Hare strest ... S [ R
Harle strest ..
Harriett streot ... :
Harvey street ...
Havelock street et
Hawes street ... B S R

BEE

Ly

O

e

|

1 Sk
B IS
et | S5 i
] | T [
S T e
1 S :
i onl
2 FEa] T
2 L | rEE
AT e

1

| !
H"t‘mc er;d 'I"l.mh B
- E

Tﬂlhlﬂﬂ. :;':El' Ei’-ur. Fever,

1 2
o L

4

1 b 4 ok | 1

24
20

ja

— "
— S b L =g e

* W

E —l—ll—ﬂllﬂm'ﬁl-l“i'

i
ST

*

L

A 00 bSO e b e B BT

| THph-

Eheria,

* The nsterinks ropressnt deaths and the oumerals the total eases in each strest.
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TABLE X —(CoONTINUED.

STREET LisT oF CAgE2 AND DEATHZ FEOM THE UNDERMENTIONED DiIsEases.

| * Qasms AND, DEATIS FROM
L1 F
LOCALITY. i ITnphun En‘:}:ﬁcl ﬂ?-ﬁ.l;} Pm'l_ R B
pox. | Fever, d:L:Ild WL l[frr:r. i Faver, therin.
i |

Hawes street (back) ... ' 2
Hawthorn street ; | 53 : 4
Hawthorn terrace ... s | & 1
Headlam street i 1 o b 1
Heaton Park road i [Hera | 1 -+ 1
Heaton read ... 3 I A . 9 1
Heaton middle farm ... i i i :
Heaton terrace... | o B i
Hedley place ...  wn oo oo : 1 1 : 1 :
Hedley street ... : 1 .
Henry street et (S| 1 i 13 i
Herbert streat ... 5 Sl (T | 1 S 15*** | .,
Hewgill terrce = i A 8 s
High bridge . e | 2
High Friar street el I 3

= Watson's coart| <. | e 3 o 1
Hill street 2 | P : ]
Hindhaungh street - s was o T
Holly avenog ... . | 2 : [} 2

] Wﬁ&t— " e mmu - aa Ee 2 pew
Howard streat o] | ; . 8 s
Hull street ... B (MPAE Y | : e 6* .

. (back) 5 S : 1* 3
Hunter road ... = O o - i= 4* g
Ingham place .. : ST 1 - : = )
Janet street 2] : ; Zer . { b .
James' place n “ ; 1 s
Jefferson strest 2 2 : (]
Jesmond, North L P A i ot EF e 1
Jesmond denc ... e gt R o 1* 1
Jesmond vale, Kirsopstreat ... 1 | ... - e 1* i
Jesmond vale terrace .., el e | | 1" G* =
John strest ... o j is : A
Jubilee rosd ... p S - 2 2 1

5 Industrial Schools : . . 1 1*
Eent street 3 F B 5* 1
Kirk street ... : - : 1 A
Kyle street ... [ ass - 2 B
Lambton place . = v : g* ]
Lamcaster strect e o : ; 2 :
Langhorm street | s 1 = i k
huml street ... s e L1 L} =t - L] b %
Lawson street ... el | 2 1 . 20 .
Leazes crescent b e Lis . T 2
Leazes lane Van | Pt o : e a

o Dryers lane A R .

1 I_pﬁmﬁ murt- as paw (e - Cr wn 1 an
Leazes terrace ... e B |5 o was : (3] o
Lefroy street ... .. e R s 1* A AT i
Ilﬂightﬁﬂ ﬂt.mt. sas . an iaa wx 1* ! a5
Lily crescent ... e ai & s G :

* Tha asterisks represent deakhs and the samsralsths total cases ln cach street.
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TABLE X.,—CoNTISUED.

BTREET Li1sT OF CAsES A¥p DEATHE FROM THE UNDERMENTIONED DISEASES.

" QasEs aNp DEATHS FROM
LOUALITY. s .' Entzm:| o]
}*;' i:;pau | | tinued | | ,!em‘ gl
| | | | | T

Lime street i : | | ' 8
Lisle street ... ws] e A [k
Little Blagdon n-lm-i;:r. e e R - T
Liverpool ll‘.re;-.t g |I 1 Y s

- Live I.II.I‘E —_— 1 L 1
Loadman street rp-u:':“nq l | = 9 i
Long row, Spital Tongues ... | ot = it 7*
Long row, Byker i : 1 1
Lord Byron street ... RN ; 4
Lord Milton street || s : &
Lovaine place ... | [ERREE] R . ; 4
Low Friar street S : = I RE by : 25
Malcolm atreet : 3 a* 1
Maiden street ... ; 1 2 .
Malvern street... O [ 1 ; 7
Manor chare ... ] ; 2 1 ?

& Croft stmm 2 ; i 1 !
Manors, Laidlaw's court et o 2 A 5
Mangfield strest H R Y (s | 5 6] :
Maple street ... : 1 L | . T e
Marianople street ... 5 0 1
Marlhorough street (back] P s 1
Mather street ... : 1 . . o 1 .
Mawson street ey i 1™ T
Melbourne street % | e L il . o 1]** ;
Meldon street i 1 o 1 i 1 i
Elielﬂ.un terrace ] e T 1] RE
Hiddl& Etlmtl R LS - L L L1l - 3 in#
Mill lane o g 4 B 1 - 10* i
Mill street i i : & e b i
Milton street ... R | (fZRe s . e 3
Minden street ... et = e i 4%
Mitford street ... -4 7 3
Molynenx street g | .= s o* iE
Monday street ... ; 1 | o e
Monk street ... o S i & i 1 o2
Moor street ... & | o o ik T | 1
Moor View terrace ... o | R o o u 1 :
Maorpeth street, ., SR B 1 = 3 | et A
Maorrison streat . 1
Mosley street ... e T 1 . = A R
Mowbray street e al] | s 1* - 1 ade
Napier street ... i 3 @ £ i iW* i
Nelson street ... o 3
Nesham street ., A il s i i g 2 e
Neville street .., ey 1 L9 s : o it
New Bridge street ... 1 ; | s “
Neweombe street o 5 : sl | 7 e
Newgate stroet ; S 10 e

" Barrow's courd) . | 1

—y

* Tho asterishs ropresent deaths and the numerals the botal cases in cach atreet

H
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TABLE X.—CoNTINUED.

STREET LiaT oF CasEs Axp DEATHS FuoM THE UTNDERMESTIONED DISEASES,

LOCALITY.

FOASES AND DEATIS FROM

]'.'nmlc

| Con- =
"o 12?. photd foued ]?"“: over: | theoi
Newgate st.—Chamber's crt)| ... Fri| [ | 2 ik
P Hall's conrt ...| .. i Z
Tajrlor's court..| .. o [ 1 Sl
Newton street . . il s 4 = 4 A
Mohle streat = B | A Qe
Norfolk road ... - A 20* 1
Norfolk street ... i { : 2 ;
Normanton terrace o e & ! | - 1 o
Xortheote street i FE | [ 4 San
Northirad ... .. .| 1 1* R 7 :
Northterrace ... = R = s i e L B 3
Northumberland at.met. i T R (e = .
£ Elswick court ... | .. Fee ] [ T 2 =
w  Mackford’s entry] ... | = = 2 i
w Northumbld. pl| ... | P [ £ 2 o
Warh wiaw . o ol e | S L ; 1 1
Hu.tl. E!l‘l’.’ﬂt e Y amE l | raw s ; aas ELEY EERY
Oak street 2 e o 8
Ord street il s | 1 & =
o (back) o vas| on f | s 2
Ousgeburn S I e . T 2 5
Cuse street b A S e [ 2
Oshorne avenue T [ T b
Osborne road ... e : | 2 8 |
Otterburn terrace e | us 3 i
Oxford street .. A FEE [ 8* ;
Oystershell lane i an [ b :
Palace streat ... Sealh 1 s a* ;
Pandon .. o = . an | : 2 i
Pandon b.n.nk i T : 4 i
Panmure StI"BEt- H o 1 x o i S
Park place ... b 1 - ; -
Park road i : H b
Park terrace ... i 5| [, £ ixl i DEk s
Parker strect ... e A B £ | MDA o%
Pawton Ilene terrace.. T N o B sk,
Peel street : = = 1 : ==
Penn strest ... ool B - . i i -
- g::;k} Eit : . 1 3
o lan o ‘ - 15 b . bei s
% Lowell place | DR . P | 3 4% S
Percy street .. ) [ iin St [ g 3 13 e
»  Patterson’ scourt...| ... = e ’ - [ weia
L Percy court e | e | ) . o & was
P]ﬂt’un piﬂm [T R} { 1] L3 1 RN | ol i 1 Ly Ll a4 3 L
Picton terrace .. e =l 2| .. o . i s
Pilgrim street ... - | 1 | B* gas
an Mﬂﬂdﬂ... = ; = EEE 'B -
5 Bell’s conrt ... S 2 L e o
= Low bridge ... 5 1 -~
o Bt Andrew'sert. e 2

* The asteriske represont deaths and the numerals the tota cases in each streot.
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TABLE X.—(CoxTINUED,

STREET List oF CAsEs A¥D DEATHS FROM THE UNDERMENTIONED IISRARES.

" OASES AND DEATIS FROM

Enterie

Small- e Con- Plner-
[OT. w Efﬂd ":,z:_":;' mu_ H}'?:l!:,t t:ﬂinﬂ:
i | I o
Flog streat.) i  .i e S | | s 1
Pink lane % : 1* g 2
Pitt street vea| mmn 1 5 . 14%=
Portland road ... et I 1 - o ; 21 1
Portland street i . 1 : . [ v
Pottery bank o 1 - . a ;
Pottery lane ... e a 3 6*
Princess strect b . . - = - 3*
Prospect place... . ] S N e 1R ae (R M
Prudhoe place, ¥o.1 court ..| - A ¢ 1
Prudhoe stroot ., ; S 1 1 11*
i Porter's muﬂ. e 1
" {bﬂnk}, Smith'scrt. ... S b b
Pudding chare.. g5 : i : : 1*
Quality row ... ; ; is : il & ok o i
o L&lght-unu yard. = . i : 1 o
" Pump lane : : 5 2 i
Quayside i 1 . 1 5 o s 13-
i Bmwary I:a.nlr, e - 1 i g 8 s
o Broad chare.., S (i 5 1 i o s
Queen square .., ’ - 1
Kaby strest ... ... o . : : 8 :
Race street .., e s L a0 s - 2 o
Raglan terrace.. e (B e " ; 1 ;
Railway gtreet.. ... - i . 6* ase
Ferguson's mnrt e 25 : 2 2
Rlliwnf terrace £ 1 . - 1 b
Hamshaw street o 1 i 9
Regent street ... e o rE ana 1*
Regent terrace... o s 5 i 4* 1
Hendel strect .., ; 2 o a A 1* 19+
Richmond place 5 1 . waa i
Richmond street ... .| ... : . . 7 .
Ridley street ... ... . ..- k £ = = 3
Ridlﬂr te‘n.nca LR L TR - LR L] LR LE] " D 2 L
Ripponden atreet - 1 1
Robinson street 2 1 ) -
Rock terrace ... ] . [ = 5t 2 o
Rogerstreet ... ... .| .. i % i 2
Ropery terrace... o [} . . : 2
Ropery walk ... e ST i e (i} i
" Eankin's hm'lrlmgm o o .. - 1 -
Rosedale street AT [ | : i s 11 e
Hogedale terrace ) ALY 1 aa 1 4 o
Itumll tcm-hr LR L L P e ol - ] aFs 1 Lk,
Bye hill... a S [ | s 1 = [
a8 [hll:k:l - e n sEs EEE waa e I EEEY
Balisbury street S e - = | (SR e 4 o
Banderson street T e | R 2 1 ans Rk
mdg‘te LY . - LR L.L.E ) (RN L] EE H -
& Cellar's autrj i o - o a* v

* The asterisks represent deaths and the numerals the total cases in each sireok
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TABLE X.—CoXTINUED.

STrEET LisT oF CAsEs AND DEATHS FROM THE UNDERMENTIONED DISEASES,

* JASES AND DEATHE FROM

i Small. | Mygius | o (Dom-, | Puer | goarlet | Diph-
Pox. VEr. %ﬂﬁd Faver. | Horar, Fever, theria.
Bandhill — £ s 1 o
Saudyford road e i 1 3 o,
Sarah street (back) . - o o a* i
Saville row ... B ] [ =, 1 o
Scotswood road LI [ = ] o - Hod i
| Beaham strect ... vl : 1* R 5 o S
| Sheraton street i : g 5
" {Imk) L, LL N} (R 3.' e
| Shieldfield green ; 2 = 1
| shieldfield lune ‘e e e iy 2 o
| Bhields road : 1 1 - 10* 1
Bhield street ; ] [ i 1 L
| Bhipley street ... ai| o a* e G || wewggeoemel =g
Shot Factory lane : o 1 -
Bide . ie e 3 1 o
a Huggsentry & ; 2
Bilver strect ... 2 e fi 1 1*
Bimpson street... o i 1
Snow street L Y H 1
South view ... i = 1 s
Bpring Garden lana ... 7 2 v .
8t. Andrew’s street 3 e g 2
8t. Ann's row ... 4 i
St. Ann’s strect : : : 6" e
Crozier's jarﬂ | i i o 1 iy
H. .t'l.l]tl].ﬂ'ﬂj’ 8 QUEY ... ILisd i & i i
= Bird Nest e | i : 1 !
., Pottery bank | ... I i B o
= Pottery houses| REER i 1
8t. James’ place = ILLER e o
8t. Lawrence, Bottle "-‘-'orks
houses = o o [ 1L (R - dad
8t. Lawrence road ... o [ e - e 1 o
8t. Lawrence low road
»» Arnison’s bui’dings| 1 P E
s otone Cellars lane ; 1* i - i
Bt. Mary's place ; = 1 i
Bt. Mary street, Anchor bank | ... : 1E ; o
8t. Mary's terrace ... 1 iz i :
&t. Nicholas® street s 1 : i -
8t. Paul’s terrace i a o
Bt. Stephen's terrace ... wis Ve i i 3 sa
St. Thomas® street ... ik 1 i o i - a4
Stamfordham place ... 3 - s aus 2
Btanhope street o ana]l . e a9+ a
Btanley street, Gmmhy tarmmn vs . F i* o
Stanton st-reet b | IR s o i
Btepney bank . o = wa e 1
Btepney lane .. rxs d - 1 ; v & o
Stepney road . 2 : Sy 1 R - & s
& Etepney Bqn.u.rc i e 1 - ass i

* The asterisks represent deaths and the numerals the total sases in cach stroct.




T
TABLE X —CoNTINUED.

StrEET LisT oF Casgs a¥D DEATHE FROM TIE UNDERMENTIONED IDISBAEES,

| ' CARES AND DEATHS FROM

r 3 Enterlo| g | Puer- Hearlot I¥iph-

| i Einmed ral
| eEE. er. ﬂlﬂa::ld. Herse: ever, | Fever. theris

S

I
Btockbridge ... o T | 1 cee il I
Stoddart streat o o | RS
£ Scott’s jrn.rd ]| i e Al
Stone street ... .. ] 1 Sl ‘
Stowell square 1 =
Btowell street .. . ol 1 1
o Ru.tx.:]l!fes m:rurt 1 |
a1 West Walls ...| ... 1*
Strawberry lane
Strawberry place ... o
Btrickland street v e e
Suffolk street ... i Ay | 4
Sommerhill strest ...
summerhill terrace ... 5
Bunderland street ... A | i
Swan street ... o (e o
High Swinburne pla.ue anilb s e e
Sycamore street * o
i (back)
e Tweddle's conrt] ... i
Tamworth road -
Tankerville terrace ... A M s e 4
F Temperanes Tow Se. PV =
Temple street... v R 1 o
Terrace place ... vus | [ 1% A 1 o
Teynham street Sk 1 1* Sas e
Thompson strect i - 7 o
Thornborough street . o [ e [ ERREE 13 2
Thorpe street . ) [ ass 2
Tindal street {I:m:k} e A 1 aa
Trafalgmar strect 5 s
e ('I:na-ck]
Tulloch street . R (e ey
Tweed street ... e | s chi
Tjne Et'mt' Mlllera hlll LE ] (T )] (11} "’ L1Y] LEX] ﬁ* L1}
Tyne l;.err-a.ee For | e 1 A 13*
Tynemouth road 1 2
ide terrace 1 I*
Un.m Etmt amm 88 L L] (2 X1 ¥ .I g L] .I'T* LN
Union terrace, east ... 1 )
Victoria ,'p:l!au:!:fz1 Gibson street— 4
?i.ct-ﬂﬁﬂ. Iquﬂ-rﬂ mEw 'Y nmm aa 2. waw ama e asa
Victorin street .. wrs sia 2
?int‘ori’l Wrrm LN ] Lot ] a e L X3 2' L1t ] - LT
Villa place ... e N i
Walker road o 3l ... #l =
o a]-lﬂ. Es tEl']" EEE - ama —em Bu g ama
Wall Enoll ... put. ] e o W
Warden street ... e o frEed i 1 1*
w“kwmh Etmt Yy [EN] - A EEE (R ) L1 1] a ¥
WIHDEI' ﬂm&t aaw EEe EER rrs EEE 2 ssa EEE 1 By

= ""*'-P:"‘"‘-ﬁ-

b -
;.;-.-._'-u.-wumu-qmﬁb&—-
.

=2 [
- -
il

| ARt P |
N A e
B ow m

* The asterisks represent deaths and the numerals the total eases in oach stroet.
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TABLE X —(COXTINUED.

SrrERT LIisT oF CAsEs A¥D DEATHS FROM THE UNDERMENTIONED DISEASES.

. o o ——

* CasEs AND DEATHR FROM

LOCALITY. Entetit| oon | puse )
Hinall- '_'kl'rphm ar et =) Hearlet Liiph-
POX. CVEL, 'Tﬁgvh;'rm Fovir, e, Faver, i
Waverley terrace o o 8 o
Welbeck road ... . E 1 £
Wellington street S | ! 4 ‘
Wentworth place i sus - - 1 .
Wesley streer ... 4% e 2 20 =
West parade ... e 4 :
Wost street ... - ; o 1 o
Westgate road... s = [l = I L g ; . 15 ins
i Workhounse 2 [y Bl Bt B ks 1 30 S
Waestmorland lane o [t o g 1 o
Westmorland road - - 1 2 : T i
Westmorland terrace g 1 A 4 o 7 2 F
Wharneliffe street ... . 2 2 e e 4
Wilfred street ... - o = 1 ~ 4 1 1
Wilkie street ... s e 1 5 i A ] e
Wi]!iﬂm .ﬁt.l.'ﬁ'l:tl.-. =a l aaa l BT " 1‘:'- ma
Winchester terrace P [ = 1 Ao i o
Windzor crescent = e 5 o A 1
Windsor street... = o (R o o : 1 e
Windsor terrace i i o ; o 3
Woodbhine terrace o w1 R o ; : iE 3
Worley street ... e e s o o o 10
Wylam road ... e || o e ey 2 1
York street . el P 1 £ g
Yorkshire street i e 1 o i 13
ToTAL . 174 14 260 as 16 2167 76

* The sstorisks represent deaths and the numerals the total cases in cach street.

N.B.—Among the cases notified under the Loeal Act as Continued Fever, two
are certified as having died from Enteric Fever and one from Typhus;
and of three eases notified as Typhus, two are ecertified as having died

from Continued Fever and one from Enteric Fever

In each of these

cases the eertified cause of death only is recorded on the street list.
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TABLE XI.

ADMISSIONE TO AND DEATHS AT THE FEVER AND BMALL-PoX HosPrTALS
FRoM 15T JANUARY TO 3lsT DECEMBER, 1884,

ADMISSIONS, DEATHS.
DISEASES. Tl I : 3 lal2leiTle T ]
n.ﬂk%i-.ﬂ'g‘é‘.d*.| dis|y = ek gl
SEEEEHEHEE R
Small-pox J1lolzlesls izl el2]2l1 ] Jros L. 1l2lslal.L.L.| o
Searlet Fever o D52 Tl'-! o O - PR G SR S S (N 0 6 O (]
Typhus Fever e 1 O B e I' i ] [ el IR ) b | S JRC) 1 1
Enteric Fever  ...i88|. 1(|2|2(4[8(1]4]13] 27 L.11]..L.|212]..l1]| &
Continued Fever Il B [ | Y R R R el i Y NS 5 T R R OB )
Diphtherin ... w1 lsfecdicd cofiihocbodaideches ] B I | i
A ) () T A U o T e (T L
Febrienla ... N B 0|t e ) [ R S R I B | TR e ) I B e B ! o
Other Diseases, ¥ i |
ol e Rt N PR SR 0 S O 61 R S (Y4 5 R e i
ToTAL {1110l 15 120202 1116, 4 5 (192 [1]2|2 )6 3(32/1]20
] I 1] i
TABLE XIL

RETURN OF SUSPECTED AND UNWHOLESOME [PROVISIONS INSPECTED DURING
TEE YEAR 1354,

! 5 i CONDITION, BAp—How DISPOSED OF,
FROVIS L
Inspectod. | Fit for Food. Faod. by Order of | with Owner's
Justice, Consent.

Carcases of Beef... .. 199 140 59 1 | 88
Quarters of Beef... ... 8 2 i e | i
Carcases of Veal... 37 10 27 8 ; 24
o Mutton 172 114 68 | 58
0 Pork... 84 ik 31 | 31
Bacon, Ham ... 1 1 1
Hares e 130 130 16 115
Eabhits ... 14 14 14
Chickens ... 44 44 44
Ducks - T 7 el T
Cases of Egga ... 10 10 s | 10

Of the 140 carcases of beef returned as fit for food, 47 of the animals had
been bruised more or less during transit. The bruised parts were cut off and
desiroved.

Four persons have been summoned before the Magistrates, nunder the Public
Health Act, for being the owners of, or having in their possession, umsound pro-
vigions intended for human food. Three were fined £5 each and costs, and one
was fined 42s. and costs.

One person was proceeded against, under the Neweastle-upon-Tyne Improve-
ment Act, 1882, for having sold 8 ham that was unfit for human food. He was
fined 408, and costs,

(Signed) WM, HEDLEY, INSPECTOR.

-

L
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TABLE XIII.

RETURN oF Fi1sH REOEIVED IN NEWCASTLE Fin MapkeT, CLOSE, FROM
24t DECEMBER, 15383, TO BuD JANUARY, 1885,

DELIVERED BY BoaT. DELIVERED BY FBATL

— it e

: ilé

DESCRIPTION. _g 5 g

Fish.

Bairrels,

i|a 48]
Cod ... || 4031 BIO | ... | ..o ] 51 434
Gurnet Sk n | s | aEE
Haddock ... || 4886 | 439 | ..o | ... 270 | 814
Herring G Lt [ 143 (1,206
Ling wal| B1E ] 484 | oo e fi 250 | 20666 | ... | b
Mackerel ... ] [ T e o LATT| onn ] wus
Balmon weallt s ¢ i [ SR |
Trout : S| | reT s
Black Jack... 56 11 | == | aae 198 R
Nehteing: .o Gl aew]ecas | sadia il R 7 (R el B
Hake e || 2T | pRee
Halibut ... e a3 6O [ e DG 44
Plaice wof| 173 s N [ 9 195
Ekate waa|| 180 1A e e 45 280 .
Boles i 46 | ..
Tuarbot A3 | 5 |
Cat-fish ... S| i L el [ [y
Monk-fish ... 4 | ... |278 I
Cocklez ... e | ] e
Mussels ... el e | B | [
Crabs T e | SEeE) | BT 94 o
Lobsters ... a4
Crayfish ... il (WP (PR L T S
Whelks ... o S 1. 1 e
Winkles ... T aed 1] e [BEhe | [ o DI (R L D
Shrimpa ... 1 [ (et TR s
Frawns ... ceo|| 495 200
E‘i‘ndl:m Haddocks... Tl A 1;g Egig e
1 Ty s anE ey LET ] LR - LN EE R ,: RN
Elgam T ]| s 98 | ... 2.496] ...
Bprats et | | g (e (e 245 | ...

Totals in 1884 i 7,067 | 2,883 [306 [s23 [|1,042 | 5068 |15,501| 93 [166 |

B
-
el

— i—
_—

Totals in previous year...| 5105 | 721 |206 |882 | 1,803 | 7.904 |10,092/174 | 52

Large importationg have arrived from Norway. The destruction of Fish has
occasivnally been necessary, owing to decomposition from heat, close packing, or
delay in transit, No diseased Fish has been found.

(Signed) WILLIAM T. CLARKE,

(CHIEF INSPECTOR OF NUISANCES AND INgPECTOR OF FISH,
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TABLE XIV.

INFECTED ARTICLES DESTROYED AXD REPLACED BY THE HEALTH
DEPARTMENT DURING THE YEAR 1384,

166 Half Straw Mattresses.
2] Straw Beds,
2 . Bolsters,
81 Bed Ticks.
13 Flock Beds,

2 Flock Pillows.

2 Rabbit Down Beds,
1 Quilt.

1 Bolster Case,

1 Crib Tick.

IsFECTED ABTICLES PURIFIED 1IN THE IMSIZFECTING ATPARATUS.

Frox ThHE CITY.

Fros Tne FEver HospITAaL,

533 Feather Beds.
G613 Flock s
1,304 Mattresses,
1,988 Pillows.
1,18% Bolsters,
1,132 Blankets.
e
un nes,
280 Bed and Window Curtains,
124 Cushions,
231 Hearth Ruogs and Door Mats,
278 Carpets,
420 Books.
1,202 Articles of Wearing Apparel
321 Mizscellaneous Articles,

—

138 Beds,
104 Mattresses.
210 Pillows,
6 Bolstors,
199 Blankets.
86 Rugs,
4 Counterpanes.
T8 Articles of Wearing Apparel.
17 Bozes of Nuorses' and Bervants’
Clothing
T4 Miscellaneous Articles.
149 Books.

e - —

TABLE XV.

BUMMARY OF CAsSER DISINFECTED BY THE HEALTH DEPARTMEST DURING
THE YEAR ENDED 3lar DEcEMBER, 1554,

NATURE OF DISEABE.
ga.amn ok TR | B ] 1

OWRSE. [t mn) Bt e e | P s

i ?Fmr Fever, EYLE,
Elewick ... e | 23 619 a (] il 7 4 TH
Westgate ... P I a6l T 1 45 9 2 182
&t. Andrew’s sl 200 1 2 10 E 2 258
Bt. John's... R &5 ... a 16 2 £
Bt. Nicholas' ... 1 14 1 1 4 21
All Baints' el HE 471 | 10 2 42 1 568
Jesmond ... b 96 | 18 F 1 2 a7
Byker o 878 | 53 a i 19 (5 510
Total .| 174 |2,167 | T6 17 | 260 41 16 || 2,751
Total Infected Households disinfected during the year A [ 1, 1

1

L

i e
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TABLE XVII.

1554, —RATNFALL, MEAN TEMPERATURE, &oc.

18T QUARTER. 25D QUARTER, | 3ED QUARTER. ‘ dTH QUARTER.
| |
25| E2 iy | 52 2y 55 35| B
Week ended. Eg ig Week ended. %E é‘; Weok ended.| 55 i-':-:'z Week ended ‘E% E&
- b= =) . |

Lol =32 =@ M

. 1 — | i R

Jan, 5..01°19 425 April 5. 069 469 July 5... 0009 6000 Oct. 4...| 006|513

s 120036 45l ,, 12022 464) 7 120258 628| ,. 11..|046 453

o 18, 0001 46:31 , 10, 041 415 5, 19...|069/610| ,, 1S...| 082507

w 26... 0654481 ,,  26..|0-18{40°5] ,, 26... 058 55-3] , 25... 000|500

Feb. 2...091 897 May 3...|0:59 450/ Aug. 2...|0°19 590 Nov. 1...| 0-06 490

o 9. 015468 ,  10..|068476] ., 9. 000607 , 8..062 480

» 16..0 0244300 , 17..]01256:3] . 16..|006/64:2] . 15.. 015|447

» 23001614231, 24..|000533) , 23..)000 617 , 22.|060 415

March 1... 0-41{ 388 ., 8L.[0-00 495 , 30.072 543 , 29.]013 390

" 8... 1102 407 June T...| 05T ﬁi‘.ﬁi Bept. 6... 007 52:7| Dec. 6...|0r57| 402

» 16077 45| ., 14.]00456:8| ,, 18.. 088675 , 18..063 452
W 22.. 005478 . 21...0:00540) . 20.. 008 502 . 20...|016 412|

w 29..0003/413) ., 28.|002605]| , 27.. 049558 , 27..|008 370

it | | | Jan.8,%85! 001 345

Mean Mean Mean
ToTAL... S'Il-li -.IS'EII TOTAL...| 337 :-u{ll ToTAL...| 647 657

|87 TTAL.. g5 411

i Total Rainfall during the Year 1884 = 20003 inches.
| Mean Temperature during the Year 1884 = 480 deg. Fahr.
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APPENDIX B.
COPY.)
CITY AND COUNTY OF NEWCASTLE-UFON-TYNE.

NOTICE AS TO BAKEHOUSES.

The attention of all Keepers of Bakehouses is drawn to the following provisions

of the Factory and \k‘ﬂrkahnl!: Acts, of 1878 and 1883 :— -,

¥ Every Bakehounse shall
from any drain privy or other nnisance.”

“ All the inside walls of the rooms of the Bakehonse, and all the ceilings or tops
of such rooms (whether such walls, ceilings or tops be plastered or not) and all the
passages and stairenses of such Bakehouse shall either be painted with cil or var-
nishod, or be limewashed or be partly painted or varnighed and partly limewashed.

“Where painted with oil or varnished there shall be three coats of paint or
varnizh and the paint or varnish ghall be renewed onece at least in every seven years
and shall be washed with hot water and soap once at least in every six months;
where limewashed the limewashing shall be renewed onee at least in every six
months, A Bakehouse in which there is a contravention of the above provisions
ghall be deemed not to be kept in conformity with this Aet.”

“ gnd the ocenpior thereof shall be liable to a fine not exceeding £10, The Court
of Bummary Juriediction, in addition to or instead of inflicting such fine may order
certain means to be adopted by the oceupier, within the time named in the order
for the purpose of bringing his Bakehouse into conformity with the Act; the Court
may upon application, enlarge the time so named ; but if, after the expiration of
the time az originally named or enlarzed by subseguent order, the onder is not eomm-
plied with, the occupier shall be liable toa fine not exceeding £1 for every day that
such non-compliance continues.”

‘A place on the same level with the Bakchouse and forming part of the same
building shall not be uvsed as a sleeping-place unless it is constructed as follows,
that is to say :—

(a.) Unless it is effectually separated from the Bakehouse by a partition
extending from the floor to the ceiling,

(1) Unless there be an external glazed window of at least nine superficial
feet in area of which at the least four and a ha'f superficial feet are
made to open for ventilation.”

“ Any person who lets or ocoupies or continnes to let or knowingly suffers to be
oconpied any place contrary to this section shall be liable to a fine not exceeding for
the first offence twenty shillings, and for every subsequent offence £5.°

“ It shall not be lawinl to let or suffer to be occupied as a Bakehouse, or to oceupy
as & Bakehouse any room or place which was not o lot or oceupied before the 1st day
of June 1383 unlezs the following regulations are complied with :—

(1.) Mo water-closet, earth.closet, privy orash-pit shall be within or communi-
cate directly with the Bakehouse.

{ii.) Any cistern for supplying water to the Bakehouse shall be separate and
digtinet from any cistern for supplying water to a water-closet.

(iii.) o drain or pipe for carrying off fiecal or sewage matter shall have an
opening within the Bakeliouse,"

ANy om who lete or suffers to be oceapied or who oceupies any room or place
as f Bakehouse in contravention of this provision shall be linble on summary con-
viction, to a fine not exceeding forty shillings, and a farther fine not exceeding five
shillings, for every day during which any room or place is so occupied after a con-
vietion under this provision.”

“Where a Court of Summary Jurisdiction is satisfied on the ention of an
Inspector or a Loeal Anthority that any reom or place nsed as a Bakehouse (whether
the same was or was not so used before the passing of this Aet) is in such a state
as to be, on sanitary grounds, unfit for use or cccupation as a Bakehounse, the oceu-
gier of the Bakehounse shall be liable, on summary conviction to a fine not exeeeding

‘orty shillings, and on a second or any subsequent conviction not exceeding £5.

“The Court of Summary Jurisdiction, in addition to or instead of inflicting such
fine, may order means to be adopted by the ceccupicr, within the time named in the
order for the purpose of removing the ground of complaint. The Court may upon
application, enlarge the time &0 named, but if, after the expiration of the time as
originally named or enlarged EE' subsequent order, the order is not complied with,
the occupier shall be liable to o fine not exceeding £1 for every day that such non-
compliance continues.”

D NoTick 18 HEREBY GIVEN that proceedings will be taken in all cases where
necessgary to carry out the Law,

Dated this 20th day of Oetober, 1884,

By order of the Sanitary Committee,
HILL MOTUM, Tows CLEREK.

kept in a cleanly state and free from effluvia arising-

b



APPERNDIX C.

(COrY.)

CITY AND COUNTY OF NEWCASTLE-UPON-TYNE,

BY THE

MEDICAL OFFICER OF HEALTH.

NEWCASTLEUPDN.TYNY: A. REID, PRINTING COURT BUILDINGS, AKENSIDE HILL

—

1585,



TO MR, ALD. THOS, WILEON, J.P., CHAIRMAN OF THE SANITARY COMMITTEE
OF THE CORPORATION OF NEWCASTLE-UPON-TYNE.

SIR,
In compliance with instructions received from the Sanitary
Committee, I beg to submit the following Report on George Street (West)
E and Back George Btreet.

. I am, Sir,
Your obedient Servant,
HENRY E. ARMSTRONG,
MEDIcAL OFFICER OF HEALTH.
Health Department, Town Hall,

Neweastle-upon-Tyne,
Mk Docember, 1854,




























CITY AND COUNTY OF NEWCASTLE-UPON-TYNE.

SPECIAL REPORT

ON THE

~ SANITARY CONDITION OF GEORGE STREET (WEST).
AND BACK GEORGE STREEI,

GENERAL DESCRIPTION OF THE AREA.

THE area under report includes three blocks of dwellings, viz., the two

gides of Front George Street, and Back George Street which consists

of a single row of houses. The whole stands on 4-65 acres of land, and

holds a population recently enumerated at 1,373 persons in 389 families, 3
or at the rate of 205 persons in 75 families per acre, the entire city at last |
census being populated at the rate of 27°1 persons in 57 families per acre. '

The population of the area consists of —

863 persong aged 12 years und upwards.

510 children under 12 years of age.
The above includes 35 lodgers, of whom, with one exception, all are 12
years old and npwards. This fact, taken in connexion with the working-
class character of the population, speaks volumes as to the accommodation
available in the tenements, which are too small for the families, let alone
lodgers.

The residents oceupy 106 houses, or at the rate of nearly 13 persons
per house. At last census the entire eity was found to average 7-2 persons
to each house, a number surpassed by two only-of the large English towns,

The three blocks differ congiderably from each other in exvent, num-
ber of inhabitants, and ground-crowding. Thus, the areas of the east
and west sides of the front street and the back street are respectively
0-78 acre, 1'2 acre and 093 acre, and their respective populations are
367, 766, and 240, or at the respective rates of 470, 638, and 258 per
acre. The middle block is therefore the largest and most densely
populated,

T kg
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The east side of the front street comprises 29 hounses, of which 6 are
sell-contained; the west side, 56 hounses, of which 20 are self-contained;
and the back street, 21 houses, of which 4 are self-contained:—total
houses, 30 zelf-contained and 76 let in tenements.

The 76 tenemented houses are at present occupied by 805 families, or
an average of 4 families to each. 71 rooms are occupied singly, 418 are
are let in pairs, 54 in tenements of three rooms each, and 7 tenements
contain more than three rooms each. In all there are 575 rooms inhabited
as tenements by 1,205 persons, or about 2 persons to a room.

The tenements in the respective blocks differ from each other as
regards proportion let in single rooms, pair rooms, &e., as appears by the
following table:—

GEORGE STREET (FroNT AND BACE)

= s  ecac— = —

Total Kumber PERCENTAGE.
e -‘fﬁzﬂﬁﬂ& Sinurﬁtﬂitlnl:um Pﬂﬁ:ajfm i ﬁ:ﬁm:% B
Luie B a _morg
Hast Side of Front Street... 174 22 Lt o
West Bide of Fronf Strect... 310 17 i 7
Back George Street a1 14 47 9

1,091 persons, or 80 per cent. of the total population of the area occupy
tenements of one or two rooms each, of these, above 17 per cent. live in
single room tenements.

CeLrar DWELLINGS.

The foregoing statistics include a large number of occupied cellar
dwellings, which may be considered separately.

There are 84 such dwellings in the avea, viz., 30 on the east and 54
on the west of George Street proper. Each consists of two rooms, 362
persons live in these cellars. There are no cellar dwellings in the back
street.  Plan A shows the general construction (Drawing No. 1).*

The houses on the east side have sunk arcas about 10 feet wide in
front of the cellar dwellings. The ashpits of the houses are beneath the
street foot paths, upon which they are emptied in cleansing.

The houses on the west side, from No. 25 to No. 93, have similar areas
about 12 feet in width, to the cellar dwellings facing the front street.

* Pirst published in the Annual Report of the Medieal Officer of Health for 1880,
with u Keport on George Strect.

e
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Those at the back, from No. 25 to No. 89, have also areas of about 10
feet in width. Sunk below the street way many of the conveniences in
these yards abut on the living rooms, and open within two or three feet
of the windows, or even nearer.

Most of the cellar dwellings are arranged in pairs placed back-to-back
(zee Plan A.) In 67 cellars the bedroomsare of the very bad form known
as ‘““wellrooms,” and will be deseribed under that heading.

VENTILATION OF THE AREA.

A glance at the Map of Newcastle shows that the area under report is
gitnated in what is perhaps the most densely-populated part of the city.
The triangle formed by Elswick East Terrace on the west, Marlborough
Strect on the south, and one side of Westmorland Terrace on the north—
through the centre of which George Street crosses—covers an area of about
16 acres, crowded with dwellings, mostly tenements, many of them of low
class. The population in this triangle was enumerated during the
general house-to-house ingpection made by the Health Department during
the present year as comprising 1,201 households and 5,118 persons, or
at the rate of 74'4 families, and 819 persons per acre.

George Street itzelf is fairly wide, measuring 70 feet across, including
the sunk areas before mentioned (giving 40 feet of street way). Its
length is 1,330 feet on the west or longest side.®  On this side the means
of eross ventilation below Palace Street are (1) an opening of 20 feet wide
between the houses, and (2) a covered archway of 15 feet wide, both of
which lead to Back George Street, a row of 53 tenements and other
buildings without cross ventilation. Many of these buildings are lofty,
and only about 25 feet distant from the back main walls of the houses in
George Street proper, giving a street way of from 13 to 14 feet in width.

The general ventilation of the area is still further interfered with to
the west by Elswick East Terrace, a long street of tenemented dwellings.
Those on the cast side are from 10 to 30 feet distant from the dwellings
in Back George Street. The space between, which consists chiefly of the
yards of houses, is closed in at each end.

HEWERAGE.

There is o Sewer in the narrow back street and another in the front,
which join at the low side of the area. The latter is connected directly
with the extensive system of sewers of Westmorland Terrace, Lord, Duke,

& From the end of Palace Street to the top of the street (about 320 feet) the houn
are self-contained. :
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Blandford,and Blenheim Streets, and indirectly with those of Marlborough,
Churchill, and a large number of other streets of less aristoeratic title,*
all of which join the main sewer in Forth Banks, and discharge into the
Tyne at Skinnerburn.

The ventilation of the sewer in the back street, owing to its narrow-
ness, is likely to be attended with more danger to the inhabitants than
in the front street.

I am unable to speak to the condition of the sewers themselves, but
as these have been in use for a considerable time they are probably not
of the best.

DEFECTS OF INDIVIDUAL DWELLINGS.

The previous description applies generally to the area or its three
blocks of dwellings. The intrinsie sanitary evils of the houses and tene-
ments themselves are still more remarkable. Undoubtedly the greatest
and most serious is that of

INSUFFICIENT VENTILATION,
a defect occurring in the three different blocks of George Strect to a
degree unsurpassed in any other part of the city. It is due to three
causes, viz., position, structure, and eapacity of rooms.

The position of the cellar dwellings makes through ventilation im-
possible.  With few exceptions, each cellar has another at its back (see
Basement Plan A, No. 1) so that air eannof pass throngh without a com-
munication between the rooms of separate tenants.

It is true the cellars have “ areas ” of from ten to twelve feet wide;
but those looking to the back street are shut in by walls on all sides
above street level, Thus there is one in front of the windows, and a
crogs wall on each side between the roadway and the ground-floor rooms.
In snch a well as this the insanitary effect of the “convenience "—the
exhalations from which are drawn through door and window towards the
fireplace—may be imagined, but not described.

In the cellar dwellings the evil above-named is intensified by the
shape and size of the rooms. The Basement Plan A (No. 1) shows the
general principle on which all of the cellars were originally constructed.
Each dwelling contains a space of 2,400 or 2,600 cubic feet (average
about 15 feet deep by 20 feet wide, and 8 feet or 8 feet 6 inches high)
generally sabdivided into a kitchen of from 11} or 12 feet wide, and a
bedroom seldom more than 8% feet, and in some cases only 64 feet wide.
The bedrooms arve without fire-places, and are typical examples of

® All of the streets here nwmed, except Westmorland Terrace, ave of the tenement
clusg.




WerL-Roome,

i.e., rooms having no other openings than door and window, both being
placed at the same corner of a long narrow apartment, which iz badly
ventilated even when door and window are open, becanse the air entering
iy one aperture passea directly out by the other, leaving stagnant the
atmosphere of three-quarters of the room.

From the small size of the kitchen, opening either door or window in
winter exposes the occnpants to cold draughts. The kitchens are com-
monly used as sleeping rooms for the children at night, when door and
window are, as a matter of course, closed.

About four years ago a scheme for the improvement of George Street,
involving the alteration of the *well-rooms,” was approved by the
Sanitary Committee, but was not carried out, owing to objections raised
by the owners. A modified scheme was afterwards substituted, under
which a little ventilation was got to most of the “well-rooms,” but the
result has been by no means satisfactory. The particulars of the altera-
tions made will be given presently.

In addition to the condition above-described as existing in the cellars,
the *“ well-room ™ is very common on other floors of George Street.  The
total nnmber of such bedrooms on their respective floors are:—

Part of House, No. of * Woll-Rooms ™ '
(| Cellar Kitchens (Front) 24
Gearge Strect 1 55 {BM}'-} 17
(Front and < | On Ground-Floors... ... i
Back). On First-Floors ... ... 4
|| Floor not stated ... ... 3
Total ... ‘.. 115

Plan A shows the first-floor tenements (Drawing No. 3).

The “well-rooms” on the upper-floors are similar to those in the
cellars, Those of two different tenements are placed end to end (or back
to back) a common partition dividing them, through which ventilation
cannot be got without interference with privacy. Ventilation of these
rooms upon the staircase, over which they meet, has been tried, but the

result is unsatisfactory.
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The living rooms on the gronnd and first-floors are not placed back
to back as in the bagements (see Drawings Nos. 2 and 3) but those on
the first-floors are smaller than the others, being commonly abont 12 feet
equare by 84 feet high (1,152 cubic feet capacity).

The ventilation of many of the rooms, not “ well-rooms,” is defective.

The kitchens on the first-floors are naturally better ventilated than
those in the cellars ;5 but even with the former ventilation is insufficient.
The outer air entering by the street door has to find its way through a
long narrow passage and up a still narrower stair (seldom more than
3% feet wide) generally without light or special ventilation, before it
reaches the doors of the first-floor tenements.  The result is that the air
does not circulate when the doors are closed, and there is an unwelcome
draoght in the rooms when they are opened.

FORMER PROPOSALS FOR IMPROVEMENT OF THE VENTIL-
ATION OF ROOMS, AND THE RESULT.

As before stated, an attempt was made a few years ago to improve the
ventilation of the’different rooms by certain structural alterations. These
alterations, as originally suggested and as approved by the Sanitary Com-
mittee, are’ shown in Plan A (Drawings Nos. 4 and 6). It was then
proposed to convert each two back-to-back cellar pair-room tenements
into one dwelling, as shown in Drawing No. 4 ; to throw one of the well-
bedrooms into the day-room, and ventilate the other ; and to secure
throngh ventilation of the dwelling by a doorway throngh the wall
originally separating the two tenements. This proposal was carried ont
in three instances, but in all others the owners declined.

The alternative required was to make an opening from the * dead-
end” of the “well-room ™ into the kitchen, either by transposing the
door to that end (see Basement Plan not numbered) or by putting in an
ordinary ventilator there. It will be evident that either of these
- methods is defective, inasmuch as the only ventilation they afford is that
of interchange of air between the two rooms—an insanitary arrangement
under all eircumstances—and especially bad in case of infectious disease
in the house, when the air from the sick would be inevitably walted
where it would be inhaled by other members of the houschold. In
28 cases of cellar *well-rooms™ the owners altered the position of the
doors, and in as many more ordinary ventilators were introduced. In
11 instances nothing has been done.

The alterations snggested for improving the ventilation of the first-
floor tenements are shown in Drawing A, No. 6, and the Section figured

e T TR

A e il =S

—is W E



D

above it ; a sketch of details is also given on a separate sheet (Plan B).
The ventilation of the “well-rooms ” on the first-floor was to be obtained
by an opening from the “dead-end™ of each to the staircase, which was
itself to be lighted and ventilated from the roof. A swing-sash in the
wall between living-room and staircase was to ventilate the former and
give additional light to the Iatter. These alterations were proposed, but,
with the exception of the first (i.e., the ventilation of the “ well-rooms ™
from the staircase) were not carried out. The attempt to ventilate the
“well-rooms " as intended cannot be called a success, owing to the
dranghtiness of the staircases (as previously stated) ; currents of cold air
blew upon the occupants of the bedrooms through the newly-made
openings, which were speedily papered over.

The fact is the rooms are too small to ventilate withont discomfort to
the occupants.

DARKNESS AND DAMPNESS OF CELLAR DWELLINGS.

The cellar dwellings in Back George Street are very dark, being over-
shadowed by the structures opposite. Several (it is impossible to say
how many) both in the back and front streets are damp, as' may be
expected.

STATE OF RooMS IN REGARD oF QCCUPANCY.

Four tenements only were empty at the time of inspection. Although
the others are closely filled with occupants, two instances only are
reported where the accommodation was less than 800 cubie feet per head.
In a large number of households, however, the space afforded is not much
beyond this. Whatever may be said as to the minimum of capacicty per
head in rooms where wventilation is good, it may be affirmed that even in
the least objectionable of the dwellings deseribed, 500, or even GO0
cnbic feet of room space, is insufficient for a human being. The cellars
and “ well-rooms ” are intrinsically unhealthy, and double that amonnt
would not, in the writer's opinion, make them fit for habitation.

Warer SuppLy.

There are 162 water taps in the area, viz., 37 indoor and 125 outdoor.
Speaking generally. the tenemented houses have a tap in each area (back
and front) but none on the upper storeys. To carry upstairs by hand
water that might be conveyed there by hydrostatic pressure in the pipes,
15 o gross waste of time and labour, for which the poor residents have to
pay, which they do, not directly and for value received as a Water Rate, but
indirectly as a Death Rate, for evil inflicted ; since nothing in sanitary
administration is more certain than that residents in tenement property
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are deterred from keeping clean their premises, clothing, and persons, by
the inconvenience of having to carry water, which they seldom do in
quantity sufficient for the requirements of health. The water supplied
daily to Neweastle amounts to above 80 gallons per head of the entire
population. Only one-third of this,* or an average supply of 10 gallons
per head per day, carried by hand from the yard taps to the different floors
and brought back dirty to the yard sinks in the same way, in George
Street, would represent an enormons amount of labour, better understood
by noting that 10 gallons are equal to about fonr pailsful, and that each of
these generally means two separate journeys to the yard, as the dirty water
has to be returned in the same pail. In a family of five persons, this, in
extreme cases, would represent no less than forty journeys a day, which,
as a matber of course, workmen’s wives wounld never undertake.

It will perhaps be admitted that to get the work done individually
would cost not less than 2d. per 10 gallons of tap water, v.e. 4d. per head,
which in the population of George Street would mean no less than
£22 17s. 8d. a day, or above £8,346 a year.

From its magnitude the foregoing estimate will appear extreme, If
the error is thought to be in the quantity of water allowed per head, it
should be remembered that this is after all only one-fourth of what is
stated by authorities to be sufficient for general purposes ; and consider-
ing the known large waste of water from yard-taps under existing
arrangements (bunt which wonld be to a greal extent prevented if each
tenant had a tap of his own), the amount named is perhaps not very much
beyond what goes into the drains of tenements at present. Even at
one-tenth of the amount, <e., 1 gallon per head per day, the estimated
cost of labour would be excessive for such a street.

It is no argnment against the present case to contend that the time of
a workman's wife is her own and not to be charged for. 8o is her lahour,
which she can scarcely be expected to expend in carrying water to this
extent, and practically she does not do so.

CoNVENIENCES.
The conveniences in the area are as follows :—

No

Water-closets (indoor) ... 21

- (outdoer) ... 73

Privies 32
Ashi-closets 19

145

% In the Conviet Prison at Portsmouth the amount is 11 gallons per head per
day.— Parkes.
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In 12 of the water-closets the soil-pipes are unventilated, and as many
more are otherwise defective.

37 ashpits (some of which are connected with privies) are under the
street footway,* npon which the refuse is laid when they are being
cleansed.

DRAINAGE, ETC., OF YARDS.

Most of the drain grates are ountside. 120 of the yard-drains are
provided with proper gully traps, and are presumably drained with
glazed sanitary pipes. 10 drain inlets are untrapped, and the trapping
of 37 is defective. Two of the houses are without sinks. )

Honuses occupied by 28 families are without yards. Most of the yards
are either flagged or cemented ; 8 were found defective.

OTHER SANITARY DDEFECTS.

Among other defects of the houses are to be noted interior sinks not
disconnected (26 cases), stack-pipes not disconnected or defective (25
cases), cistern wastes not disconnected (8 cases), stagnant water in
yards (15 cages), &e.

The tenements in the front street, even of the cellar kitchens, are,
cenerally speaking, clean and tidy ; some are remarkably so. The con-
dition of many of the dwellings is highly creditable to the oceupants and
apt to draw the attention from grave intrinsic defects over which the
tenants have no control.

The close packing of the population of George Street is due to the
site, which was tolerably central even before the days of building regula-
tions, when these dwellings were erccted.

HEALTH OF GEORGE STREET.
MoRrTALITY.

The following paragraph and Table respecting the death-rates in
George Street, during the seven years 1873-1879, are extracted from the
Annual Report for 1880:—

MorTALITY OF GEORGE STREET.

“During the seven years 1873-9, the rates of mortality from diseases
or sets of diseases directly attributable to ground-crowding and
defective ventilation and lighting of dwellings, is compared with
the corresponding rates in the Borough in the following Table.

* As was mentioned in deseribing the areas of Cellar Dwellings.
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DEATH-RATE PER 1,000 POFULATION.

GEORGE STEEET* (Mrax or Bevex YEARS, 1873-0), Borough, 15879,
Pulmonary Consumption = 34 23
Respiratory Diseasezs ... +F 40
Convnlsions S S 16 12
Tabes Mesenteriea, Debility, &e. 33 19

ki
Yoars, 1573-9)
Searlet Fever &5 15
Wheoping Cough... 13 (135
Enteric Fever ... (11 03
Total rate of three Infections Disenses. .. 42 b1

It is thus apparent that the health of George Street, as regards
diseages indicating sanitary defect, is considerably below that
of the Borongh, and that the mortality from infectious disease
iz excessive. Such areas as this form hot-beds and foei of
discase, from which charwomen, washerwomen, errand boys,
sehool children, ete., convey infection over the town.”

During 1880-81 the health of George Street shows a temporary
improvement in the mortality returns, but as no information is available
of the number of residents who have died in most of the public institutions,
these and snbsequent returns may be and probably are incomplete.
Nevertheless, in 1881 the general death-rate of the street was 254 per
1,000 against a rate of 21'7 for the entire city. In 1882 the general
mortality, as shown by the returns, was but slightly in excess of that of
the city, but the rate of mortality from the Miasmatic order of Zymotic
diseases was 54 per 1,000 against 4'0 in Newcastle. In 1883, the
general death-rate rose to 52'9 and the Miasmatic death-rate to 59 per
1,000 against 254 and 4'b respectively in the city. During the
present year the deaths in George Street from these canses during the
first three quarters of the year are equivalent to corresponding annual
rates of 29°1 and 50 respectively., The mean Miasmatic death-rate for
the five years 1880-847T is 4°7 per 1,000 in the street against 38 in the
city.

& Cgleulated on population in George Street, ennmerated February, 1850,
T The rate for 1884 being estimated on that prevailing dnrmg the first three
quarters of the year.
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During the year 1888, 18 cases of Scarlet Fever (of which 3 died) and
1 of Continued Fever, were notified in the area under report. In addition
to these there were 3 deaths from Measles and 1 from Diarrheea. The
number of non-fatal cases of the two last-named diseases is not known.

In the ten months ended 31st October last, no less than 32 cases of
infections disease were notified among 22 families in 17 different houses
in the area, including 12 of Enteric, 18 of Secarlet, and 2 of Continued
Fever.

In one household there were 4 cases of Scarlet and 1 of Enteric Fever
all in the same family; in another, 3 of Enteric and 1 of :Scarlet Fever
(two different families); in a third 3 cases of Enteric Fever (each in
a different family); in a fourth, a case of Scarlet and another of
Enteric Fever (each in a different family). There were also 3 cases of
Scarlet Fever in each of two families oceupying tenements in different
houses.

Zymotic disease has, therefore, been so excessively prevalent during
both last year and the present in the George Street area as to justify its
being termed one of the chief Fever Dens of the city, to which attention
was directed in the Special Report on the Increased Death-Rate of New-
castle during the year 1883,

As illustrations of the sanitary state of the dwellings in which disease
has prevailed this year the following may be given :—In one of the houses
where both Enteric and Scarlet has appeared there was found in the back
premises a closet-pail leaking into the yard, and in the front area, near
the door of the cellar dwelling, there was a foal unventilated privy, with
ita midden below the footpath. Another house where the two diseases
ocenrred had three sewer ventilators near it, the furthest being 27 feet
distant. In the honse in which three families were invaded by Enteric
Fever, two of the rooms were “well-rooms,” and the ventilator of one
had been papered over; in the third tenement the cellar kitchen was damp.

REMEDIES, ,

As previonsly stated, a scheme for the structural alieration of the
cellars and well-rooms in the area was submitted to, and approved by, the
Sanitary Committee in 1880, and was recommended by them to the
owners for adoption. This scheme involved the conversion of each front
and back pair of cellars into one tenement, together with the ventilation
of well-rooms on other floors, the lighting and ventilation of the stair-
cases, &c.
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The owners, with one or two exceptions, declined to alter their cellars
as recommended, or to ventilate the staircases. The Committee then re-
quested them to carry out a minor scheme of alteration, consisting
principally of the removal of the door of each “well-room” in the cellars
to the end of the room most distant from the window. The well-rooms
on the upper floors were also recommended to be ventilated upon the
staircases as originally proposed. These changes were, after some delay
and the summoning of several owners before the magistrates, eventnally
carried out.

That the small alterations named would fail to improve materially the
health of the street might have been predicted. The cellar dwellings
remain as before, except that the well-rooms were made to ventilate
through the kitchens, a bad arrangement at best, and one that would not
work at all with the door closed, as it generally will be when the inmates
are in bed. The “well-rooms™ on the upper floors being ventilated upon
dranghty staircases, the openings, as might have been expected, were
s00m in most cases papered over.

The scheme originally proposed would have been undoubtedly more
efficacions. It is, however, only a half-measure, and cannot be recom-
mended as snfficient for the remedy of existing evils. For this purpose
more radical changes are required, of which the following is an outline :—

The cellars should be done away with as human dwellings.

The *well-rooms™ on the upper floors are too small for sleeping
apartments, and are incapable of proper ventilation. Those on
the first-floors may be thrown into the day rooms, which will then
form tenements of one room each, snitable for small families: or
the two small tenements on each flat may be converted into one
of good size.

The ventilation of staircases and passages should be improved in the
way proposed in 1880,

Water taps and sinks should be provided for each landing.

It is desirable that the privies and ashpits shonld be done away with
in favour of gome more rapid form of refuse removal, such as
either ash-closets after the Nottingham method, or water-closets
with removal of ashes, whichever may be found most practicable.

The defects of water-closets, drains, sinks, &c., mentioned, shounld be
remedied in the nsnal way.

SEWERS.
Seeing the density of the population of the area, and the numerous
drainage connexions with other streets, it is recommended that
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