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COMMISSION,

VICTORIA R,

®irtoria, by the Grace of God, of the United Kingdom of Great Britain and Ireland,
Queen, Defender of the Faith.

o Our trusty and well-beloved Robert Rawlinson, Esquire, John Thornhill Harrison,
Esquire, and John Thomas Way, Esquire, greeting.

@ereas We have deemed it expedient for divers good causes and considerations that
a Commission should forthwith issue for the purpose of inquiring how far the present use
of rivers or running waters in England for the purpose of carrying off the sewage of
towns and populous places, and the refuse arising from industrial processes and manufac-
tures, can be prevented without risk to the public health or serious injury to such pro-
cesses and manufactures, and how far such sewage and refuse can be utilised or got rid
of otherwise than by discharge into rivers or running waters, or rendered harmless before
reaching them ; and also for the purpose of inquiring into the effect on the drainage of
lands and inhabited places of obstructions to the natural flow of rivers or streams caused
by mills, weirs, locks, and other navigation works, and into the best means of remedying
any evils thence arising.

1ot know pe, that We, reposing great confidence in your zeal and ability, have
authorised and appointed, and do by these Presents authorize and appoint, you, the said
Robert Rawlinson, John Thornhill Harrison, and John Thomas Way, to be Our
Commissioners for the purposes aforesaid. )

Ani for the better enabling you to form a sound judgment on the Premises, We do
hereby authorize and empower you, or any two or more of you, to call before you, or any
two or more of you, all such persons as you may judge most competent by reason of
their situation, knowledge, or experience, to afford you correct information on the subject
of this inquiry.

Aud it is Our further Will and Pleasure that you, or any two or more of you, do
report to Us in wiiting, under your hands and seals, your several proceedings by virtue
of this Our Commission, together with your opinion on the several matters herein
submitted for your consideration.

Gny We Willand Command that this Our Commission shall continue in ful! force and
virtue, and that you, Our Commissioners, or any two or more of you, may from time to
time proceed in the execution thereof, although the same be not continued from time to
time by adjournment. '

QAnYy for your assistance in the due execution of this our Commission, We have made
choice of Our trusty and well-beloved Godfrey Lushington, Esquire, Barrister-at-Law,
to be Secretary to this Our Commission, whose services and assistance We require you to
avail yourselves of from time to time, as occasion may require.

Given at Ouwr Court at Saint James’s, the Eighteenth day of May 1865, in the
Twenty-eighth Year of Our Reign.

By Her Majesty’s Command.

(Signed)  G. GREY.
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InsTrUCTIONS to the CoMMISSIONERS.

(GENTLEMEN, Whitehall, May 30, 1865.

Her Majesty having been pleased to appoint you to be.Commissioners for Inquiry
into the Pollution of Rivers, I am directed by Secrctary Sir George Grey to send you
the following instructions for your guidance in the proposed inquiry.

Although it may be taken as proved generally that there is a wide-spread and serious
pollution of rivers both from town sewage and the refuse of mines and manufactories, and
that town sewage may be turned to profitable account as a manure, there Is not
sufficient evidence to show that any measure absolutely prohibiting the discharge of such
refuse into rivers, or absolutely compelling town authorities to carry it on the lands, might
not be remedying oue evil at the cost of an evil still more serious, in the shape of injury
to health and damage to manufactures. It is, therefore, suggested that your inquiry
should include selected river basigs, illustrating different classes of employment and
population ; that these river basins might be :— .

1st. The Thames Valley—both as an example of an agricultural river basin, with
many navigation works, such as locks and weirs and mills affecting the flow of water,
and many towas and some manufactories discharging their sewage and refuse into
the stream from which is mainly derived the water supply of the metropolis.
2d. The Mersey Valley—including its feeders, particulary the Irwell, as an
cxample of the river basin, most extensively polluted by all forms of manufacturing
refuse, particularly that arising from the cotton manufacture and processes connected
therewith. '
3d. The Aire and Calder Basin, as an additional example of the same class,
particularly in connexion with the woollen and iron manufactories.
4th. 'The Severn Basin, for the same reason, but in particular connexion with the
reat seats of the iron trade.
5th. The Taff Valley, in connexion with mining and industry applied to
metals.
6th. A river Basin comprising a mining district in Cornwall.

Your special points of inquiry should, it is conceived, be in the Thames Valley.
1. The condition of the river as affected by mills, weirs, and locks, and as affecting the
drainage of towns and villages acd adjacent lands. 2. The condition of the river, as
affected both by the discharge of sewage from towns and villages, and the refuse of
manufactories, paper mills, &c., and the possibility of intercepting and rendering useful or
innocuous these sources of pollution,

As to the other rivers mentioned, the main object of the inquiry should be how far the
use or abuse of the rivers is, under present circumstances, essential to the carrying on the
industry of these districts? How far by new arrangements the refuse arising from
industrial processes in these districts can be kept out of the streams, or rendered harmless
before it reaches them, or utilised or got rid of otherwise than by discharge inte running
waters? In the course of these investigations you will make inquiry into the effect on
heaith and comfort of the existing system of sewage of' towns and populous places in the
districts examined, and into the best mode of protecting individual and public interests
in the purity of running water.

Secondary questions will, no doubt, arise contingent on these leading points, in which
case you will include them, as far as it is necessary, withiun the scope of your inquiry.

I am, &c.

R. Rawlinson, Esq., H. Wabpbingron,

J. T. Harrison, Esq.,
J. T. Way, Esq.,

Commissioners to inquire into the
Pollution of Rivers.

(Signed)
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Lerrer from H. WappineTon, Esq., to the CoamissionERs appointed to inquire into the
Porrution oF Rivers.

GENTLEMEN, _ Whitehall, July 7, 1865.

I an directed by Secretary Sir George Grey to transmit to you an extract of a
letter from Mr. Charles Neate, and io state that it will be desirable to include in your
inquiry into the Pollution of Rivers,-the subject of the water supply suggested by Mr.

-Neate, provided such extension of your inquiry will not materially impede or delay the

completion of the primary object of the Commission.
I am, &ec.
The Commissioners appointed to inquire H. WabpixgTox.
into the Pollution of Rivers,

2, Victoria Street, S,

(Signed)

Lerrer from Cuanies NEeate, Esq., M.P., to the Right Honorable Sir Georee Grey,
Bart., G.C.B,, M.P.

Dear S, House of Commons, June 27, 1865.

I BEG to submit to you, with reference to the Commission recently issued to inquire
into the means of remedying the pollution of rivers, that as the scope of that Commis-
sion has already been enlarged beyond its original and professed object, so as to include
an inquiry into the drainage of * lands and inhabited places,” it would be right to extend
the inquiry still further as to include the great question of the water supply.

Even if the drainage referred to in the Commission is that only which is required for
sanitary purposes, it may still be a question whether you might not subject the health of
the country to far greater danger by wasting too rapidly tlic winter supply of water than
it now is liable to from the temporary dampness of the soil in certain places.

The effect of drainage, even to the extent it has been already carried out for agricul-
tural purposes, is a subject of serious alarm to man§ people, and I think it is matter of
pressing interest to inquire how far the general level of springs in the country has been
lowered, how far it depends upon the height at which the water is maintained in the
neighbouring river, and what is the number of springs that have altogether failed, or at
least that fail during the summer.

I believe it to be a matter of urgent necessity to provide reservoirs of water throughout
the country, to be used for all purposes but drinkmg, and that the spring water should
be habitually confined to that use. ’

If the Commission, as it stands, is intended to apply to agricultural drainage, the reasons
for extending the inquiry are more, still more cogent, for then it is no longer a conflict
between cne sanitary purpose and another, but between the health of the country and
some increase in the productiveness of the soil. -
I remain, &ec.
The Right Honorable Sir George Grey, (Signed) CHaRLES NEATE.
Bart., G.C.B., M.P,, &c., &c., &c.

P.S. I think it would be a great point to inquire whether all the surface drainage of
towns might not conveniently be kept out of the service and taken into the rivers.
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Stz - - Whitehall, June 24, 1867.
I aum directed by Mr. Secretary Hardy to transmit to you the Warrant under
Her Majesty’s Royal Sign Manual appointing Ralph Augustus Benson, Esquire, to be
Secretary to the Rivers Pollution Commission, in place of Godfrey Lushington, Esquire,
who has resigned such appointment. '
I am, &c.

H. WADDINGTON.

Robert Rawlinson, Esq., C.B. (Signed)

VICTORIA R.

®ictoria, by the Grace of God of the United Kingdom of Great Britain and Ireland
Queen, Defender of the IFaith.

To Our trusty and well-beloved Robert Rawlinson, Esquire, Companion of Our most
honorable Order of the Bath, John Thornhill Harrison, Esquire, and- John Thomas
Way, Esquire, greeting.

d@perrag We were pleased by Warrant under Our Royal Sign Manual bearing date
the Eighteenth day of May 1865, constituting you, Our Commissioners, to make Inquiry
into the Pollution of Rivers, and for the other Purposes therein set forth, to appoint
Godfrey Lushington, Esquire, barrister-at-law, to be Secretary to the said Co:mmission :

Gnd Wwhereag the said Godfrey Lushington hath resigned such appointment :

Fol knotu pe that, in room of the said Godfrey Lushington, we have made choice of

Our trusty and well-beloved Ralph Augustus Benson, Esquire, barrister-at-law, to be
Secretary to such Commission, whose services and assistance We require you to avail
yourselves of from time to time, as occasion may require. ’
Given at Our Court at St. James’s the Twenty-second day of June 1867, in the
Thirty-first Year of Our Reign.
By Her Majesty’s command.
(Signed)

(GATHORNE Harpy.
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THIRD REPORT.

TO THE QUEEN’S MOST EXCELLENT MAJESTY,

May 11 PLEASE YoUr MAJESTY,

We, Your Majesty’s Commissioners appointed to inquire into the pollution of
rivers and running waters, having reported on the main stream of the river Thames and
on the river Lee, now proceed to report on the rivers Aire and (alder, the principal
seat of the Woollen and Worsted trades in the West Riding of Yorkshire.

Having made preliminary inspections of the West Riding district during portions of
the summer of 1866, we proceeded to hold our public inquiries during the autumn,
in the following order :—

Name of Town. Name of River, October. November. ; Dacember.
!

Wakefield - - - Calder - - - - - - 16th. ‘ — —
L) = - - 38 - - - - = - 17th. - -
A - - - < - - 18th — _
» - - - - - - - - - 19th. i —_ —

Dewsbury - - Calder - - - - - - 22d. : — —
33 - = - ” = = - - - - 23d. - -

Huddersfield - -, Colue, tributary of Calder - - i 25th. — —
» - - T 1 - - - - - - 26th. . i -
2] - - - 23 - . = - - - ; 27th. l - —

Leeds - - - Aire - e e e = — 6th. —

”» - = - 2 = = - = - - l - Tth- -
2 - - =t - - - = = - } - I 8th. -

L = = - 2 - = - - - - - 9th. -

Bradford - - - i Bradford Beck, tributary of Aire - — 13th. —
n - - - 1 - - - - - - - 14th. -
2 - - ) = - - - - - i - 15th. -

Halifax - - - | Hebble Beck, tributary of Calder - — 16th. —
» - - -, - - - - - - — 17th. —

Todmorden - - r Calder - - - - - - — 19th. —

Keighley - - - | Worth, tributary of Aire - - - — 27th. —
. - - - . - - - - - - — 28th. —

Skipton - - -, Aire - - - - - - — 29th. —

Pontefract - - - . Aire and Calder unite - - - —_ 30th. 1st.

In prosecuting our inquiries we received all the assistance we required from the
several Municipal Corporate bodies, Towns Commissioners, Local Boards of Health,
Parish authorities, and others. In no instance did any of the manufacturers applied to
decline to allow their works to be inspected, or to furnish information as to the materials
used and pollutions caused to running waters. The evidence, as published in detall,
shows that on the contrary, in many instances, considerable expense and labour were
incurred to obtain special information for our use to enable us to ascertain the leading
facts bearing. on the question of rivers pollution which we were commanded to report
upon.

The rivers Aire and Calder have this in common with the Thames and Lee, upon
which we recently reported, that they are navigable streams, and are polluted by town
sewage ; but the Aire and Calder suffer to a far greater extent than the Thames and
Lee from manufactures, by which they ave in some instances polluted to the utmost
limits of which they are capable. '

While domestic water supply to the populations seated at various points upon their
banks, and to 3,037,991 persons inhabiting the Metropolis, is by far the most important
use to which the waters of the Thames and Lee are appropriated, the water of the Aire
and Calder, and that of their numerous tributariesis, in consequence of its foul condition,
not used so much as it formerly was for domestic purposes, but main!y for carrying
on the Worsted and Woollen manufactures, and other important trades of the district.
Thus the rivers Thames and Lee require to be purified, that their waters may be
preserved wholesome for domestic uses.  The rivers Aire and Calder requirve fo be
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viii . RIVERS COMMISSION :(—REPORT.

improved and conserved, that injurious flooding majr be prevented; they should be
protected from pollution, that the trades established in the district may be carried on
to the greatest advantage, and means should be afforded to preserve the water pure for

the dogwstic purposes of a large population.

YorxsnIRE : 1Ts TorocraPHY, METEOROLOGY, GEOLOGY. &¢.

Yorkshire, the largest county in Britain, containing 5,983 square miles, and in 1861
a population of 2,015,541, is bounded on the north by Durham, on the east by the North
Sea, on the west by Westmoreland, Lancashire, and Cheshire, on the south by Derby-
shire, Nottinghamshire, Lincolnshire, and the river Humber, and is divided into three
ridings—~North, East, and West. The Pennine mountain chain extends from Scot-
land, forming the western highlands of Yorkshire, on to Derbyshire. The highest
points in this mountain range are Mickle Fell, 2,600 feet, Whernside, 2,384 feet, and
Ingleborough, 2,361 feet above medium tide level. The north-western portion of the
county consists of Cambrian, Silurian, Scar limestone; and Yoredale rocks; on the

eastern slope of this range of mountains, Millstone grit of varying breadth forms

moor and mountain from Durbam to Derbyshire. The Yorkshire coal-field extends
from Leeds in the north to Derbyshire in the south, and is in area about 700 square
miles. A considerable breadth of Mid-Yorkshire is New Red Sandstone, with a strip
of Permian strata on the west. In the south-eastern portion of the county, from the
Humber to Filey Bay, the subsoil consists of Chalk. From Filey Bay northward to
the Tees mouth are found Coralline oolite, Bath oolite, and Lias shales, Alluvium,
such as boulder-drift, clay, silt, gravel, and sand is found in the valleys.

The geographical configuration of the West Riding of Yorkshire and its geology
are alike favourable to the establishment and prosecution of wmanufactures requiring
water. The mid-taountain ranges of this portion of England trending north and south
are at a sufficient elevation to intereept rain-clouds and condense vapour brought from
the Atlantic Ocean by the south and west winds. The strata arve well fitted to receive
the rain, and to pass it down through the numerous rivulets, streams, and rivers.
The main dividing ridges being to the west, and for the most part forming the boundary
of the county, the greater portion of rain precipitated flows through the county east-
ward fo the North Sea. It has been calculated that, out of each 100 parts of rain-
water falling on the surface and flowing off either from springs or floods, 80 parts
find their cutlet by the Humber, 13 parts divect to the Northk Sea, and only seven parts
inte the Irish Sea,

The West Riding is traversed from east to west by three valleys almost parallel.
These are the vales of Wharfe, Aire, and Calder. Mountuins of millstone grit,
largely covered with moorland, bound the coal-field of Yorkshire on the north and
west, and it is from this strafification that much of the pure spring water is derived.
Bradford, Halifax, Dewsbury, and some other towns have recently constructed
impounding reservoirs on the millstone grit for their domestic supply, and also for trade
purposes. : :

The rainfall over Yorkshire varies with relative position sud elevation. On the south
and eastern part it is least, having an average annual fall of about 20 inches. The
middle district, up to an elevation of 1,000 feet, averages about 30 iuches; and on the
mountain ranges and their slopes down to 1,000 feet of elevation the average rainfall
varies from 30 inches up to 80 inches. : '

The surface area of a country, the amount of rain falling and of vapour coudensing
upon it, and the capacity of the subsoil-rocks for receiving and storing water form
data from which to calculate the approximate yicld of any watershed. Rain-gauges

indicate the volume of rain falling in their immediate vicinity, but actual gaugings of

water-flowing off the ground give the only reliable data as to the dry weather and
ordinary volume of water discharged. River floods cannot accurately be measured as
to volume, neither can the injurious effects of such floods be casily estimated,

Over all this district dry and wet years vary about as 1 to 2. Where averages have
been made {rom continuous observations over 80 or 40 years it will be found that
deducting one third will indicate the total fall of rain in a dry year, and adding one
third will give the fall or excess of rain in a wet year. On the soutb-cast coast a
dry year’s rainfall will be 14 inches, and a wet year 28 inches. In the middle district
a dry year will be 20 incbes and a wet year 40 inches, or thereabouts. The dry weather
flow of water on the surface is modified by aspect, elevation, surface-contour, and most
of all by the geological churacter of the subsoil. The perennial flow is wodified by
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these conditions and by the amount of rainfall, as also its times and modes of falling.
The actual flow of water from the ground as measured in springs, streams, and rivers
varies in accordance with climate, volume of rain falling, the period or season within
which the rain falls, the character of the subsoil, surface-contour, and some other
conditions ; but under the most favourable conditions much of the rain is again eva-
porated. )

In the drainage areas of the Thames and Lee, where accurate gaugings of the rain
and measurements of the rivers have been taken for waterworks purposes, it is found
that out of an annual average fall of 27 inches over the area of the Thames water-
shed, one-sixth percolates and forms springs, one-sixth passes off as flood water, and
four-sixths are evaporated ; while in the case of the Lee watershed, where the averagc
rainfall is 25 inches, nearly four-fifths pass off by evaporation.

These proportions are, however, only an approximation to the averages of rainfall
given ; with greater or less rainfalls on the samie aveas the proportions will vary. It
might be supposed that some water is absorbed in the strata and so is lost or expended
in the sea at great depths below the surface. No experienced geologist will, however,
admit this as a practical solution. Springs, as a rule, deliver the absorbed rainfall
of such a district as the West Riding of Yorkshire at the surface and at no great
distance. There may be some small springs in the sea having their origin near the
share, but not of volume seriously to affect the question. Limestones, which are much
fissured, are uncertain in their surface-delivery of water where small areas have to be
considered, but are more conformable to a general law where large areas have fo be
relied upon. Limestones are wasted and more or less fissured and caverned by the
solvent action of soft water, so that there may be areas of surface of many acres in
extent receiving and absorbing or evaporating all the water falling on the surface ;
such areas are not fitted for the formation of impounding veservoirs, as fissures not
showing themselves at the surface may exist, which, when covered with water under
pressure, would receive and discharge the entire volume at some point helow, as in
the case of the water from Malhamn Tarn. The enormons waste in limestone strata
constantly and silently taking place by the solvent action of soft water can ounly Le
rouchlv indicated. Rain water, when brought into contact with lime rocks DOSSESSes
The power of Glssoiving and removing as much as 20 grains of carbonate of lime i
cach gallon ; taking a mean of 15 grains to the gallon, more than one ton of earbonaic
of linie is removed with each million gallons of water.

'The dry weather flow from the whole of Yorkshire may be about a half cube fue
of water per second from each- 1,000 dcres. The- flood flow on the mountai:
slopes Is from 206 to 500 cube feet per second from each 1,000 acres for shori
intervals. The beneficial use of rivers depends on the dry weather and medium
flow. Floods are to be guarded against as liable to cause injury, of which much
experience has been gained during the autumn, winter, and spring of 18C6 and
1867. Excessive floods have been hitherto very little modified, either by land drainage
¢r by storage reservoir making, “but abuse by throwing solids into the streams.
encroachments, and general neglect bave tended to aggravate their destructive effects.
A full history of the neglect and abuse of the streams in Yorkshire during the last
half century, and of the consequent losses by floods, ought to teach the manufacturers
that nature will take her own mode of avengiug herself.

Rainfall and rivers mould and modify the surface of the land.  Sunlight, wet, frost,
and wind expand, dissolve, disintegrate, and disperse the solid materials exposed to
their unceasing action, Rain forms springs, and rvivulets; these form rivers, and by
their combined action solids are chemically dissolved and mechanically washed down
to the ocean. Bright and sparkling water generally contains carbonate of lime.
Bright hrown: (or coffee-coloured) water is usually soft and derives its colouring from
dissolved peat. Muddy water contains the fine particles of rocks in suspension, the
weight of the solids removed being in proportion to the volume and velocity of the
water in the river, and the geological formation of the district drained. From the
mountain sides of Yorkshire heavy rain washes down masses of rock, houlders, grave!,
and sand to an enormous extent; these solids tend to block the beds of the streamlets
and rivers, and where manufactures have been established much damage to property
aceasionally takes place by flooding.
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X MIVELS COMMMISSION i=——REIOLT,

District oF THE RivERs AIRe AND CALDER.

The district watered by the rivers Aire and Calder forms part of the great drainage
arca of the river Ouse, which contains 4,207 square miles, The main watershed falls
from the north and west to the east.

5q. Miles.
The basin of the river Aireis - - - - - 342%
The basin of the river Calder 1s - - - - - 366
The basin of the united rivers from Castleford to the Quse - 85%
Total area - - - - - 794

The springs above and within Malham Tarn, situated on Scar limestone, at an
elevation of 1,243 feet above Ordnance datum, form one of the main sources of
the river Aire. This tarn, or small lake, is near the ridge dividing the watersheds
of Westinoreland, Lanecashive, and Yorkshire. 1t is bounded on the north and west
Ly Kilnsea Craig, 1,475 feet elevation, Hard Flask, 1,746 feet, Bordley Mastiles, 1,346
feet, and Fountains Fell, 2,190 feet. The limestoue is fissured inmmediately below the
cutlet of Malham Tarn, the whole volume of water being absorbed by ¢ swallow holes,”
to ve-appear at about two miles distance in IMalham Cove.

The river Calder rises at an elevation of about 1,500 feet, on the mountain ridges
of millstone grit dividing Lancashire and Yorkshire ; two small streams, the Cal and
the Der, united near Todmorden, becoming after this iunction the Calder. 'The Aire
and Calder, uniting their streams at Castleford become the Aire until joining the Ouse,
which river finds an outlet threugh the Humber to the North Sea.

The watersheds of the Aire aud Calder may be tabulated as respects their geological
characferistics as under—

Area of Scar Area Area of
Lime- of Millstone | Coal forma-
—_— stone in Grit in tion in
Square Miles.! Square Miles. ! Square Miles.
L . |
‘The basin of the Aire - - 95 1371 110
The basin of the Calder - - —_ | 191 175
Total - - 95 328 285
Area of %ﬁﬁ gt;lile_w Area of
Termian in st(uln: in Alluvium in
Square Mile S os
Square Miles. Square Miles. Square Miles.
The Aire aiter ifs junction
with the Calder down to the 30 30 25
Ouse - - - B
Tolal square miles - 30 30% 25
Apstiact.

Area of Scar Limestone in square miles - - - - 9
.,y Millstone Grit ’ - - - - - 328%
5  Coal formation ” - - - - - 285"
»  Permian formation |, - - - - - 30
., New Red Sandstone ,, - - - - - 30k
»  Alluvium . - - - - - 25

Total area of the combined walersheds - - - 794

OsstrucTtions AxD PorLutions or THE RIVERS AIRE AND CALDER.

The rivers Aire and Calder throughout their whole course are abused, obstructed,
and polluted (to an extent scarcely conceivable by other than eye-witnesses) from
Skipton on the Aire, from Todmorden on the Calder dewn to Castleford. Our inspeetion
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was corroboraied by uncontested and overwhelming evidence; by the engineer to the
Aire and Calder Navigation as also by the men employed in dredging. Pollution by
solids—ashes, mud, and other ¢ powse ”—is increasing and will yearly become worse
unless some remedial measures be rigidly enforced.

It is impossible to treat quite separately the questions of obstruction and pollution.
In many cases, where solids arve carried into a stream, both injuries are of course
inflicted upon it.

The rivers Aire and Calder, and their tributaries, are abused by passing into them
hundreds of thousands of tons per anmum of ashes, slag, and cinders from steam-boiler
furnaces, ironworks, and domestic fires; by their being made the recentacle to a vast
extent of broken pottery and worn-out utensils of metal, refuse brick from brick-yards
and old buildings, earth, stone, and clay from quarries and excavations, road scrapings,
street sweepings, &c.; by spent dyewoods and other solids used in the freatment of
worsteds and woollens; by hundreds of carcases of animals, as dogs, cats, pigs, &c.,
which are allowed to float on the surface of the streams or putrify on their banks;
and by the flowing in, to the amount of very many millions of gallens per day, of water
poisoned, corrupted, and clogged by refuse from mines, chemical works, dyeing,
scouring, and fulling worsted and woollen stuffs, skin-cleaning and tanning, slaughtes-
house garbage, and the sewage of towns and houses.

The practice of periodically flushing out into the streams the mud which must under
any circumstances accumulate in goits, culverts, mill reservoirs, or «lodges™ and canals
is also a palpable abuse.

It would be impossible to calculate the extent or the profit to which the natural
wwoducts of the West Riding, stone, eoal, iron, and other minerals, have been worked,
while the profits realized in the textile manufactures of worsteds and woollens since
the modern establishment of those trades (about the year 1735) might perhaps exceed
the amount of our mational debt; and the trade, according to the evidence we have
received, is still on the increase in the few places where water fit for use can be
obtained.

But the growth of manufactares, the accumulation of wealth, and the increase of
population in the West Riding are intimately connected with the abuse and pollution
of its rivers. Many streams, where, by reason of their foulness, no form of life can at
present be found, persons now living recollect abounding in fish. These appear to
have been totally destroyed by the accumulated filth and the amount of solid refuse
carried in suspension, as, in a large reservoir into which the river water at Wakefield
is passed and where the water being at rest is clarified by mere mechanical subsidence
of the solids, fish live and breed; nor will they be killed, as has been ascertained,
even by the flow of town sewage while it is fresh, where it does not exceed one-tenth
the volume of the stream into which it passes, and where the water is in unceasing
motion downwards, not tidal as in the Thames at London.

The rapid increase of all forms of manufacture, as now carried on in Great Britain,
received an immense impetus by the maturing of mechanical power through the aid of
steam. Water-power is uncertain and troublesome, and its utmost limits may scou
be reached on streams such as those in Yorkshire. There are no large lakes in the
West Riding to equalize the delivery of water, hut the manufacturer must be subject
to the irregularity of seasons involving excesses of droughts and floods. Artiiicial
reservoirs, which have been in some places constructed, in proportion to their’ capacity
and management, tend to equalize the delivery of water, but they ave costly to construct ;
and if not efficiently managed, they may become cminently dangerous and awfully
destructive, as at Holmfirth, and at Sheffield.

Steam-power has consequently been provided to an enormous extent, in many
instances to supplement water-power, but in more instances to be the prime and sole
agent; and it involves the annual use of millions of tans of coal. Of this there remains
on an average about one-eighth, after combustion, in the form of solid cinder or ash;
and in the numerous valleys where large mills have been crected with steam-power,
mill above mill, cinder and ash resulting from their vast consumption of coal
has been and is at this time being thrown into the adjoining watercouwrse, so that
during dry weather periods the greater portion of the bed of the river opposite such
mill or works is filled by the cinder tip.” A stranger to the district, looking upon
suecn state of things for the first time, thinks it must be the deiiberate intention of
the manufacturer, for some trade purpose or other, entirely to bleck the river at this
point. In other instances a ¢ slag or cinder tip” is made parallel to the baunks of a
rivercourse to a depth of many feet, and at the steepest angle the materials will
form, In both cases flood-waters are expected to wash the solids so arranged down

h 2

SRS R ek e LTV Kbsigaed] Sk
T B g g e v b e b
s

bty

R

R e e i s

= et s e g e
,

t g an et b e 11 o g
v o et T

TP S St e o ey W e O )T

S g
Tt bt e T LY wiyihtsapusprar piuaeigs

A R Ak 0 W L B L 3 T B AR 0 B e e L i

i

e




RIVERS COMMISSION (—RETORT.

the river, regardless of all contingencies to other riparian proprietors. - To these the
consequences are inevitably disastrous, and the practice can scarcely be considered an
advantage to the manufacturers who so abuse the streams. One result of this form
of abuse is the gradual raising of the beds of the rivers above their former levels, and
so causing floodings over the adjoining lands, and in some cases damaging mills, For
purposes of trade, many of the millowners on the streams and rivers where land is
available, construct <« goits ™ and “ lodyges  to store water and obtain head for power, as
also to allow of subsidence that the waier may be used for washing and dyeing purposes.
There are lines of mills so provided for, one below the other on the same stream. The
appermost mill receives water in the purest state; but even in so advantageous a
situation sludge aceumulates, both in the goit and in the lodge. This mud is periodically
flushed out into the river, to foul its bed below, and portions of such mud are necessariy
received into the next goit and lodge ; the same sort of process going onm, with the
addition of cinders and dye-waste, to the last or lowest mill on that stream, the river
below being ultimately polluted by the whole accumulated mud, dye-waste, and reluse
ashes of the entire district above. The streams and rivers are further abused by the
inhabitants generally who live on their banks, whether residing in isolated houses,
villages, or towns; and so far has this abuse grown into a general practice, that cven
legally constituted Parish and Township authorities, Local Boards of Health, and the
more dignified Municipal Corporations either directly practise abuses or connive at
them by permitting their continuance. The streams and rivers seem to be considered
the cheapest scavengers and remevers of waste solids. ' |
The penalties which nature exacts of the inhabitants of a district who so violate
common sense by systematic abuse of water-courses are severe. When we commenced
our recent inquiries in the West Riding, one opinion was reiterated by the witnesses
examined, namely, that floodings by the rivers were neither so common nor so severe
as formerly. Reservoir making to impound flood waters, and land-draining, with
general cultivation, were supposed to have so modified all former conditions that flood-
ing, as in olden times, was deemed impossible. The inhabitants of the valleys of the
rivers Aire and Calder, because damaging floods had not occurred for several years,
concluded that no more such floodings would take place. But before we had completed
our inquiries, and whilst we were sitting taking evidence in Halifax, on Thursday
15th of November 1866, rain had commenced, and continued for several days ﬂoodin;;
the valleys of the Aire and Calder most destructively from the mountains to the sea.*
This flood rose as high and did far more damage to property than any flood at any
former period. In several instances persons were washed away and drowned. It is
not possible to form any reliable estimate of the money value of the damage it caused

in the worsted and woollen districts to the manufacturers, landowners, and others of

the West Riding, the property of so many thousands of persons having been destroyed
or damaged. The total loss was locally estimated at from half a million to one million
sterling. - The lesser sum, if laid out in works of permanent improvement, would have
been sufficient to put the rivers in condition to render such destruction of human life
and great waste of property impossible. The loss by many thousands of the working
classes and their families of time, wages, and of health, consequent on this week’s
flooding must also have been great, as, when such flcods subside, damp floors and damp
walls remain for many subsequent weeks, causes of discomfort and of disease. But as
previously stated these excesses may be guarded against. Making additional impounding
reservoirs will tend to equalize the flow of flood waters from small areas, but there must
not be less than 100,000,000 gallons of storage to each 500 acres of gathering ground
to control floods, and even then a flood may come down upon = full reservoir, almost
as strong as if no reservoir existed. Under-draining and cultivating land may pass
surface or rain-flood waters more rapidly, but neither reservoir making, land draining,
nor cultivation will affect the amount of evaporation from the oceans and consequent
rainfall. This is and ever will be entirely independent of any works of man. Evapo-
ration is continuous, and dependent on the sun’s heat ; condensation is due to terrestrial
influences, and may be very unequal from local causes. It is sufficient to know that
excesses in rainfall may be repeated, will inevitably be repeated, and cannot be
prevented. Any work, to be useful, must provide means to lessen contingent damages:
these floods warn us that neglect and abuse of rivers cannot be continued with safety
either to life or to property. The neglect consists in allowing gravel, sand, and silt
washed down from the mountains to raise the beds of the streams ; the abuses consist in

* See Appendix No. L, p. lvii.
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deliberately further filling those beds with cinders and ashes from steam-boiler furnaces,
and with other refuse solids previously mentioned ; or, as at some of the great ironworks,
forming slagheaps parallel with the river, and tipping refuse along the slope ; besides
which obstruction bas heen offered to the free flow of flood waters by unjustifiable
cncroachments; dams, walls, culverts, &c., as also by bridges and other public works
of defective construction. It is worthy of remark in respect of the most salient feature
in this obstruction of rivers, namely, the practice cf throwing in vast guantities of
cinder and ash from the mills, that it is closely allied to anether nuisance, that of pol-
luting the atmosphere by the emission of dense volumes of smoke from factory chimneys.
[n our inquiries as to the weight of ashes produced and what became of them, we
jearned that in the use of any coal, vich and bituminous or poorer and more earthy, if
there be caveful firing and perfect combustion there will be less cinder as well as less
smoke. Experiments have proved this fact. Some large mills have their machinery
driven by steam boilers which do not produce smoke, but prolong the life of the boilez,
work at less visk of explosion, and with greater ecouomy ; and yet this practice does not
hecome general, because there is some expense in alterations to steam-boiler furnaces
in the fivst instance, and care in firing, as also in general management, is required
subsequently. As ashes must be removed at a cost proportionate to the distance to
which they must travel, and the difficulty of finding places of deposit, it is satisfactory
to find that their bulk can thus be materially reduced by smoke consumption with
increased profit to the manufacturer. '

POLLUTION BY SEWAGE.

The pollution by which we found the rivers Aire and Calder most grievously affected
consist partly of such as are common to all streams flowing through a densely
populated district, as town sewage, but, in a greater degree, of refuse solid and liquid
from the special manufactures established upon them and their tributaries.

The amount of solids taken into the streams by sewers is in the aggregate throughout
the West Riding enormous. At Leeds the volume of sewage passing into the Aire
is from eight to ten million gallons per day, the entive weight of solids being swept
out therewith; and this is the case throughout the district wherever main sewers and
drains exist. In no single instance did we find any system of intercepting the solids
from sewage, such as has been enforced at Birmingham, the corporation has been com-
pelled to construct tanks for the purpose. The dry weather flow of sewage of Birmingham
is about ten million gallons per day, and it is found that the weight of solid inter-
cepted amounts to some 25,000 or 30,000 tons per annumy, including to some extent
refuse from manufactories and grit from the roads, all of which formerly contaminated
and silted up the banks and bed of the river Tame. Interception of solids in this
manner is, however, not to be advocated as a substitute for sewage irrigation.

Rhiost of the towns in the West Riding have been partially sewered, and some houses
have also been drained; but in no single instance has this necessary work been
thoroughly done. The entire volume of sewage at Leeds (fluids and solids) is passed
divect into the river Aire. This is also the case at Bradford, by the Bradford Beck;
and at Keighley, and at Skipton. The river Calder receives sewage from Todmorden,
Halifax, Huddersfield, Dewsbury, Walkefield, and smaller towns, villages, mills, and
houses. No town or village iniercepts sewage. At most of the large mills the privies
for the workpeople are arranged in such manner that the excrements fall into a

receptacle which can be removed to land where they are applied to purposes of

agriculture, but even at these places the arrangements are neither so cleanly nor so
inodorous as they ought to be and may be. Where sewers and drains are not admis-
sible, the dry-earth closet, or some such arrangement, if well attended to, will be less
offensive than where no other disinfectant is used. *Dry-earth closets are partially in use
at Walefield House of Correction in separate cells, and they may be made to answer
for mill hands, for villages, and for groups of houses, as also, of course, for single
houses ; they are, however, by no means to be advocated as preferable to sewers, drains,
and water-closets. Thepresent gross abuse of the rivers which we inspected may ina great
measure be prevented, and in such manner and at such cost as to be beneficial to all
parties. Sewage may be purified by passing it over the land, and the solids of dye-
waters and other refuse waters may be filtered out so that the streams may become
clean.

# See Appendix No. IT,, p. lix.
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The dark and foul appearance of the West Riding rivers is mainly due to insoluble
dye-matter discharged from the works; but dye-refuse in general, though in this sense
highly objectionable, really tends to o censiderable extent, by the disinfecting action of
the mineral ingredients and acids it contains, to neutralize the corruption of town
sewage. Where, on the other hand, the dye refuse is not discharged in sufficient
quantity, that offensive matter, deposited on the beds and banks of the streams,
becomes, in dry weather, puirid and stinking, and in floods is stivred up and floated
forward to poison the navigable parts of the river and the canals, where deposit can
again take place. The most notable case of extreme pollution on record is that of
the Bradford canal.

The sewering of towns is a complex question and requires to be specially studied,
so as to effect the greatest amount of good at the least risk of polluting water-courses;
natural streams, as small brooks, should not be arched over and formed into scwers,
neither should rivers be made the receptacles of sewage. The largest proportion of
rainwater may in all cases be turned over the surface into the natural streams ; it will
not be necessary to form duplicate systems of sewers and drains, but it will require
mtelligent and careful attention to preserve surface gradients and natural outlets for
storm waters, and, where these have been tampered with, to restore and improve them.
The sewers and drains of a town should provide for the removal of subsoil water, the
slop and waste water from houses, and the contents of waterclosets; these sewers and
drains may have storm overflows in connexion with the natural streams of the district
so arranged as fo prevent flooding of houses or bursting of the sewers during thunder-
storms. All dry-weather sewage and such portion of the surface water due to
moderate falls of rain as finds its way to the sewers will flow down with the sewage
to the outlet, and be a manageable volume either to apply by gravity, or to be
pumped to land for agricultural uses.® The remark may be made that, when the
sewers overflow, the streams will be polluted; this is true, but the pollution will be a
minimum, the sewage will be in extreme dilution, and the natural streams of the
district will be in flood and most probably muddy by grit and silt washed in from road
surfaces, and by fine particles of soil from the banks and the surfaces of the land.
Floods caused by heavy rains ever have been turbid and ever will be turbid.

There are large areas of land, both in the Aire and Calder valleys, which would be
greatly benefited by a proper application of sewage. 1t may be profitably applied
to the production of Ifalian rye-grass. Where sewage will flow over a sufficient area
of land by gravity there ought to be the best return for the expenditure, but towns
having populations of 10,000 and upwards may venture to incur the cost of pumping
sewage, and so reach land less valuable than the rich garden or meadow land at lower
elevations. The only general rules applicable to sewage irrigation in all cases are that
the works should be simple and cheap. Land to be irrigated does not require costly
work in shaping and levelling, neither need there be expensive tanks to receive and
store sewage ; heavy clay land which has been ridge and furrow ploughed may have
the surface brought to an uniform slepe by lowering the ridges and filling in the
furrows so as to prevent sewage, when applied, falling into eachfurrow as into a conduit,
leaving the ridges comparatively bare. Such work may cost about 57, per acre. Small
fields may have useless hedges removed, so as to have larger areas at command.
Underdraining may or may not be necessary; this must be settled after an examination
of the subsoil to be dealt with. If underdraining be adopted, deep drains answer
best, and these should be laid so as to extract water and admit air. Where the
surface-contours will allow of interception, sewage water from drains may be turned
on to the land three or four times with advantage and with a certainty of extracting
more of the salts of sewage. Sewage ineadows ought to be laid out on a plan similar
to that adopted for water meadows. Carriers should eontour the surface, at intervals
apart, in proportion to the character of the soil and the slope of the surface. Where
main open carriers may be considered a nuisance, as near houses, roads, or foot-walks,
they may be covered conduits having cheap outlet-valves at a chain apart; carriers
in the fields may be open grips formed with plough or spade, and such as to be
broken up if necessary when a change of crop is made. A cheap main carrier can be
formed with common agricultural drain tiles, butt-jointed, laid half in and half
out of the ground; a single pipe or length of pipes can then be removed by hand
at any point to allow of irrigation, and these same pipes can be readily replaced again,
\Vhe.re foul smells are complained of as coming from sewage-irrigated lands the causes
are 1 the state of the sewage and in the rude mode of using it. If old and putrid

* See Appendices IIL IV. V., pp. lix, Ix, Ixi,
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sewage is stored in large tanks or is conveyed in large open ditches which are never
cleaned there will be offensive taint. Fresh sewage does not give off so offensive a
taint, and if conveyed at once by covered conduits to land, all nuisance ceases immediately.
Cast-iron piping and hose and jet application are costly to provide and expensive to
manipulate. If they are adopted, some special reason must have been wrged to
warrant this form of extra outlay, as for lawns and fields near houses, or for gardens.
The produce from properly irrigated land will be from five to tenfold that of the same
tand under ordinary cultivation. Sewage evenly and regularly applied to the growth
of Italian rye-grass, on any soil, will produce from 30 to GO tons weight of green grass
on each statute acre per annum. The celebrated Cralgen‘tmny meadows near Edin-
burgh, principally sea sand, have produced from 40 to GO tons per annum to each
acre, and let by auction at rents varying from 250 to 35l the acre. Af South
Norwood and at Worthing clay land out of which bricks are made is irrigated with
town sewage, and produces from 40 to 50 tons of Italian rye-grass to each acre. In
neither case is the land underdrained, and Mr. Marriage, of Croydon, prefers to mrrigate
without draining, We would by no means he understood to undervalue the advantage
of draining claylands in general. Sewage irrigation may be carried on through-
out the entive year, and grass may be cut at Christmas. In early spring, and weeks
before ordinary cultivation will produce green crops fit to cut, from four fo five tons
per acre may be got from sewaged land. At such times the grass sells at 15s. and
20s. per ton on the field. Six or seven crops of grass may be cut during the year, but
until the watercloset system be more efficiently carried out than we found it in the
towns of the West Riding, the full advantage of this mode of sewage application will

not be realized. .
It has been asserted that sewage-grown grass is unwholesome, and will not make
good hay. The grass is, however, not only wholesome, but cows fe(.l upon it give
richer milk from which first-class butter may be made. The chemist proves by
careful analysis that both milk and butter are better than samples produced from the
same land in its ordinary state of meadow. Hay 1_nade from sewage-grown grass is
also sweet and nutritious if properly got, but there is great difficulty in fully drying it
during ordinary seasons. .

When a limited quantity of sewage or other water containing manure soaks into a
fertile soil, the first effect is to’ displace part of the water already contained in the
soil, oceupying its place in the interstices, whence the organic matter 1t contains
is held in temporary union with the active soil, to be afterwards absorbed
by the roots of plants or decomposed by the air, so that in a short time, varying
according to the activity of vegetation and of decomposition, no impurity what-
cver remains. 1f then the sewage which has soaked into the soil is not displaced by
other water until a sufficient time for it to be purified has elapsed, it wiil when displaced
be as pure as ordinary shallow spring water. If it be found that the depth of the
active soil effecting this change is about half a yvard, and that it contains about one
fifth of its weight of water, a quantity of sewage may sink into i equal to about
500 tons or a depth of five inches, before the water previously in the soil within
18 inches of the surface is all displaced ; and if considerably less than this proportion
of sewage, say one to two inches in depth, be put on rich soil at once, though the
drains from it will run freely, as they do after heavy rain, they will be cairrying away
the water previously in the soil, and not, as is often supposed, that just poured upen it,
which may with good management be retained in the soil until it in its turn becomes
completely purified ; and the water passing from the deep drains of irrigated land not
over-manured may be as pure as that from the shallow springs of such land, all that
is necessary for this result being that considerably less water be added to the soil at
ouce than it previously contains, and that excessive manuring be avoided. During
rapid vegetation an additional purification of the sewage matter takes place from actual
contact with the growing plants on the surface.

The arca of land in proportion to population for sewage irrigation will vary. If the
object be to clarify sewage on the least area, irrespective of obtaining the greatest
weight of produce or the highest standard of purification, subsoils of sand or of gravel
answer best; such land acts as a filter, absorbing large volumes of sewage, the water
flowing through the subsoil; but this mode of dealing with excessive quantitics of
sewage on permeable soil is not to be recommended where there are wells or streams
to be tainted. On poor land from 5,000 to 20,000 tons of sewage per acre per
annum may be so filtered, whereas on gooed land, where paying crops and perfect
Jurification are locked for, 6,000 tons per acre per annum Is as mu'ch as cail be
profitably applied. One hundred tons 0{; iewage represents about one inch in depth
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over one acre ;- and so in the same’proportion for less. or greater volumes, Where
sewage is regularly and evenly applied over properly prepared surfaces, and the effluent
water is as evenly and regularly removed, the surface is not turned into a swamp.
In the neighbourhood of Edinburgh 70,000 and even 120,000 tons of sewage are said to
have been floated over each Scotch acre of the sea sand without such result. There
must be impeded surface and subsoil drainage, causing stagnation and saturation, to
produce a swamp ; ordinary rainfall can do it without any sewage being added. Al
natural bogs, marshes, and swamps are caused by water impeded in its flow and retained
stagnant in the subsoil and on the surface. There are hundreds of thousands of acres
in the river valleys of England, at elevations from a few feet to several hundred feet
above the sea, which are swamps because arterial outlets and land drainage arc
neglected. If sewage irrigation produces a swamp in any case, it will be through faulty
laying out of the land, deficient subsoil and surface drainage, and bad management
generally, rather than in the volume of sewage applied.

. Civilization in its arrangements and necessities may be compared to a machine. A
rude and simple machine works well under the management of a peasant, but as it
becornes more complex in construction, more delicate in its parts, more refined in its
operations, so, in like proportion, must those to whose hands its working is entrusted
be more and more specially educated, skilful, and attentive. Modern ecivilization in
Great Britain abstracts population from the country to aggregate it in towns, and this
has gone on during the last half century, with an ever increasing speed. Cities and
towns in medizval times had little in the way of sanitary works to be kept in order.
There were no sewers or drains; pavements in streets were rude, and their cleansing
was negiected ; excrements and garbage were cast forth into the public ways, to he
washed by rain into mud or dried into dust by sun, as the seasons favoured one action
or- the other. At all times the public health was deteriorated by the accumulated and
neglected filth, and when several seasons of bad weather followed each other, ordinary
fevers ripened up into sweating sickness, putrid typhus, and plague. The rude
municipal machine of medimval times, jolted to destruction. General district rates
had not been invented, because there were no district works to keep in order, as the
old Saxon law inculcated individual action or expended its powers in enforcing
monopolist restrictions. A large modern town may be compared to a large modern
mill or factory which is built story above story, each room being full of machines,
complex in design, delicate in their parts, and requiring specially educated and skilled
tabour successfully to manipulate and work them. In a modern town there are maii:
sewers and house drains, waterworks and gasworks, each interlacing streets, courts,
and yards, with maing and branch-pipes ; then there are surface pavements, channcls,
and foot walks to-keep in order and to cleanse. Sewage poured into the nearest
stream pollutes the water, and cesspits crowded amidst houses breed fever. If all
cesspits are abolished in favour of the watercloset system there will be more sewage io
con'rnd with, and if this is to do the least injury and the greatest good, it must he
used unceasingly in irrigation. Waterworks, gasworks, sewers, drains, and street
pavements, to be of the greatest service, must not only be skilfully designed and
executed, but they must be intelligently managed ; and as with the working machine of
refined and complicated parts there must be eare and skilful management, so in like
manner complicated sanitary arrangements in towns require the attention of specially
educated men. Local self governors do not always recognise this necessity; and by
attempting to work with uneducated and underpaid labour they bring diseredit on
their local works. If arrangements for the prevention of river pollution be added to
the other duties of a local surveyor, the sanitary machine to be kept in order will he
more complex. As neglect in media:val times allowed all the terrible diseases incident
to town populations to ripen up into devastating plague, so imperfect sanitary works
and regulations in towns at the present day allow excessive vates of mortality to prevail,
as set forth weekly, quarterly, and annually in the Registrar General’s report. In this
veport we have shown that abuse and neglect of running waters and rivers has begun
most seriously and injuriously to affect trade, both by spoiling the running waters for
further uses, and blocking rivers so as to cause destructive floodings. These growing
cvils can only he diminished by wisely devised works and regulations. A complicated
and delicate piece of machinery can only perform the work it was designed for when
in perfect order and under perfect management. Sanitary works and arrangements
in towns, and especially in manufacturing towns, will only produce beneficial results
under skilful superintendence unceasingly applied. It will be in vain to multipiy
preventive worls and establish new regulations unless they are managed and maintained
with the necessary skill and care,
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WoorLeN anp WonrsteD TRADE, DESCRIPTION, AND STATISTICS.

A glance at table D of the interesting and valuable returns (pages xviil, xix.) will
inform the reader that woollen and worsted products to the extent of 384,200,000
pounds in weight, and of a value of 64,400,000/, sterling are annually sent out of the
mills of Great Britain.

‘T'he West Riding of Yorkshire is not the only district in which this vast industry is
located, but it may safely be taken that from one-half to two-thirds of the woollen and
worsted trade is carried on there,

This trade is of ancient date in England. The Romans had weaving establishments
of woollen cloth at Winchester, where, the copious springs from chalk afforded means
both for power and for washing and dyeing. The mother of Alfred the Great is
vecorded to have been skilled in spinning wool. Ilemish woollen weavers settled in
England about the time of the Norman Conquest, and continued immigration of
woullen weavers from Flanders took place in the reigns of Henry 1., Henry IHI,
idward 1., and Edward III. The woollen tissues first spun and woven at Worsted, in
Norfoll, about the year 1388, became the staple trade of Norwich. Devonshire
manufactured woollens soon after the introduction of the trade into England, and
Worcestershire a little later. Friezes were also early manufactured in Wales. In the
middle of the sixteenth century, Berkshire took the lead in woollen manufacture.

About the middle of the last century the West Riding of Yorkshire became the seat
of the Worsted and Woollen trades. Halifax began to be specially noted for Kerseys.
From about this date, these trades finding so much water available not only for power
but also for washing, dyeing, scouring, fulling, and all other purposes, the Yorkshire
manufacturers and traders were enabled to undersell those of other places.

The rivers Aire and Calder werc made navigable by Act of Parliament about the
year 1698, and have from time to time been improved so as to meet and supply the
requirements of a growing trade. This navigation has such advantages, and has been
so ably managed up to this date, that it successfully competes with the established
railways,

It is of the utmost importance to study the rise, progress, and condition of any
manufacture, especially if it has changed its locality. Successful trade is generally
confingent upon local natural advantages which forethought and care may improve,
o which continued abuse may deteriorate and even ultimately destroy. = The West
Riding of Yorkshire, and especially the Aire and Calder district, possesses many natural
advantages favourable to the establishment and.conduct of trades requiring good water.
A range of mountains, composed principally of Scar limestone and Yoredale rocks,
capped with Millstone grit, forms the western boundary, and sends down numerous
spring-fed rivulets and streams to wind and flow over the entire breadth of this portion
of the county. The graduated fall affords means of obtaining water-power, and the
numerous valleys offer favourable sites for storage reservoirs. The vast numbers of
mills and dyeworks (upwards of 5,000) established since the commencement of the
present century, and the rapid growth of the worsted and woollen trades of the West
Riding, clearly indicate that the natural advantages of this part of Yorkshire are great.
There are not only spring and river water, but there is also cheap fuel obtained
from the local coal-field, enabling the manufacturers to supplement water-power with
steam, and, in numerous instances, to obtain all the power required from steam alone,
Abuses in the district by throwing solids into running waters and by pollution
have, however, become in some cases destructive to trade, and in numerous cases
prohibitive to further extensions, Some branches of trade having migrated to
Scotland where water less polluted is obtainable.

The various processes to which water is put in cleansing wool and in manufacturing
Woollens and Worsteds may be stated as under :

1. Scouring the wool with a ley and hot water, to remove grease and dirt.

2. Washing with clean cold water.

3. Dyeing; when the cloth is to be wool-dyed. ;

4. Scouring cloth with fuller’s earth to remove oil and size

5. Dyeing, when piece-dyed.

6. Milling or fulling, with soap and warm water, either in the fulling-stocks or in the

improved milling machines, where the cloth is squcezed between rollers.

7. Scouring, to remove the soap. ‘

8. Boiling cloth to give it a permanent face.

0. Steaming, to take away the liability of the finished cloth to spot.
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Dirty water may be used for power, but even for such purpose it is a nuisance, and, ;
for washing and dye&ng, “izlxter Elaydbfg sol polluted a(,is 11‘,0 be fiinJUIf"i({)uS even to dark Tase C.
and coarse woods, and totally unfitted for cleansing and dyeing fine ia ries. 5 . .
g ) ) s yelig E The Exrorrs of WooLs, Tlss_UEs, and Yarns, and the Quantity of Foreign Wool
worked up in the years 1844, 1854, and 1864.
The vast interests involved in the Wool, Woollen, and Worsted trades of Great Britain .
are set forth in the following Statistical Tables kindly furnished to the Commission — - 1844, | 1854 1864.
by Mr. Jacob Behrens, vice-president of the Chamber of Commerce of Bradford. : - —
! Exports of English Wools - - | £ 535,134 734,490 673,446
P Do. Worsted Yarns - - £ 058,217 1,557,459 5,417,377
! Do.  Wool Tissues - - | £ | 8204836 9,121,186 | 18,533,457
TasLE A B Do.  British produce - - | £ | 50,642,306 | 97,092,308 | 160,449,053 £k
. : Fogzlgn W'o-ol retained for Home | Ibs. | 63,741,087 | 81,654,711 | 155,276,572 :
. ) 5 L onsumption. I
Esrnate of the Probuce of Woor in the United Kmvepoy, from 25,795,708 Sheep E ) ik
based upon a Rerury made for Grear Brirawv on the 5th March 1866, and for X
A 2 B 3
TrRELAND in 1865. X CoxPARATIVE PEr-cEnTacE of the Exprorts of WorsteD and WoorLex Manufacturers ; i
; to the other textile fabrics in 1864, 2L
Mey.—The number of sheep in Ireland under one year old is supposed to bear -
* W1 . M 3 ' - I i £ "l
the same proportion to the whole number as that given in the Return for Great 5 Exports of Worsteds - | £16,217,898 | 174 percent)s { i
Bl‘ltaln. ' Do. Woollens - 7,732,976 8% . } per cent. . .‘,
% Do. Cottons - - 54,882,229 | 39 . ' fiy
| Do.  Linenand Jute | 11,636,049 |12% | i
Number of Sheep. l L Do. Silkks - - 2,274,927 21 : I
Weight Wool - T 27 ' 3
—_— er P e id 1e
Under one One vear oid 11‘1?: ace. ! produced. B Tofals - - £92,744,179 | 100 per cent.
ear old. and above. o s
_ ! year @ e ahove I Tos, _ : Total Exports of British | £160,449,023
i ’ produce.
! In England -1 4,505,345 | 10,620,196 | G} 1b. | 69,031,274
, Wales - - 380,851 | 1,287,809 | 5L, 7,082,250
. Seotland - | 1,624,638 | 3,630,489 | 6%, | 23,597,853 ;
" Ireland - - | L048491 | 2610251 |6 , | 15841,506
Isle of Man & 24,410 | 33,196 Yo 215,77 Tasie D.
Channel Islands | Y
—— 9911891 _; EstivaTe of the Varue and Weicur of Woor and similar material amaxuracrureb into
_emesl 18,211,89 Worsted and Woollen Yarns and Tissues in the Uxirep Kingpoar 1864, _
Under onc year | 5,583,817 G 33,503,293 ‘ 35,000,000 Ihs. English Wool exported as yarns - - Value £ 5,500,000 %?
old Hoggets - ; 110,000,000 ,, do. manufactured into fissues -1/ - ., 22,000,600 R
Lanll.hs ]:]]Hcd and | 1,000,000 S . i 3,000,000 150,500,000 ,, T oreign do. ’ . s 3/ -, 22,600,000 %‘i
| _ clipped. | 4,700,000 ,, Mohair do. o 5 -, 1,200,000 g
Lambs killed and | 1,030,000 0 01 : 4,500,000 ,, Foreign yarn . . 8/ - 1.800,000 *,f :
not clipped. : 79,500,000 ,, Shoddy and extracts ., 3 1 - 5 4,000,000 gj :
152,272,650 : Cotton, yarn, and other material - - 4, 7,500,000 B
5 384,200,000 Ibs. £ 64,400,000 it
S8
il
il
; i
Tasre B. TaoLe E. l
) o . ’ Estivats of the Vavue and Wergnr in 1864 of the Woow and similar material worked BB
Estrvate of the QuanTiTy an(‘IV Varue of Woow and similar material worked up in up with it inte Worsrep and Woorrens for Exrorr and Home ConsunrrioN. § i
orsted and Woollens. > . . . . . Ll
Mey.—In this Estimate all English Wool is considered as worked up into 1
Mes.—Import, Exports, and Values from Board of Trade Tables for 1864, except :? Olstlt)%dl, a.ntz1 tll])d.t t‘l‘; hu,g is .?011\‘0‘(} UlP HII{tO W OOIIE“ ISI_SUPPOSDS to be more ¢ [
quantity of English Wool, for which see A. X'\lf%nst al ance y the Foreign ool (Russian, Australian and others) in il
: Vorsteds. 7 .
Produce TRetained Price Value, 'L WORSTEDS. ;;: ‘i
—_— and Exports. for Ilome cr : P e S -
Imports. g Consumption. plb. £ L . ExPORTS. ¥ ! ”
- £ 5,417,377 Yarns (31,824,296 1bs.) equal in Wool fo - - - - 35,000,000 Ibs. L
: - 7,945,633 Goods Jth mixed with other material £6,000,000 Woo - 4/ 30,000,000 ., LR
English Wool - | 152,272,650 | 7,320,299 | 144,952,351 [2/41a.! 17,213,075 i 2,852,815 Do. all Woeol . - - - - - - 4/ 14,000,000 ,, S
Foreign - | 206,473,045 | 55,993,803 | 150,539,242 | 1/61d| 11,128,905 - q 5
Goats’ Hair or Woo 4,737,330 4,737,330 [2/81d.| 650,191 : OALE. ki
HHome-made Shoddy | 52,000,000 52,000,000 | &d. 1,083,334 _ 13,200,000 Do, mostly mixed with other material - - - 4/ 66,000,000 ., Fi
Imported Shoddy - | 22,482,880 92,482,880 | 43d. | 494,611 1,200,000 Do, of Mohair w - - . - 5] 4,700,000 , b
Wool Extracts - 5,000,000 5,000,003 | 6d. 125,000 2,984,175 Cotton and other material worked up with the above exclusive of Py
Foreign Yarn - 4,479,984 4,479,984 | 4/6d.| 1,008,004 exports - - - - - - - - '
447,445,889 | 63,254,102 | 384,191,787 £31,608,120 £ 33,600,000 149,700,000 Ibs.
¢ 2
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WOOLLENS.
Exronrs.
£ 1,186,815 Goods mixed with Jh of other material £890,000 - - Iy 18,000,000 Ths.
6,546,161 Do, all Wool (forcign) - - - - - 8/ 43,500,000 ,,
HoMe.

16,000,000 Do. of Foreign Wool . - - - - - 3/ 107,000,000 ,,
1,500,000 Do. do.  Yarns - - - - -8/ 4,500,000 .,
3,200,000 Do.  Shoddy and Extract ; - . - 1/ 61,500,000 ,,
2,067,024 Coiton and other material mixed with Wool.

£ 30,500,000 234,500,300 hs.

Under the name of Shoddy, which eccurs so conspicuously in the foregoing
tables, an enormous weight of material is used which until recently was waste.
Shoddy was first introduced into use about the year 1S13, at Batley, ncar Dews-
bury. Mungo was adopted in the same district but at a later period. Shoddy
is the produce of soft woollen rags, stich as old worn-out carpets, flannels, guernseys,
stockings, and similar fabrics. ¢ Munge” is the produce of worn-out broad or similar
cloths of fine quality, as also of the shreds and clippings of cloth. it was stated at our
inquiry that the term arose in consequence of the difficulty at first of manipulation.
A manufacturer gave some of the materials to his foreman, who, after trial in the
shoddy machines, came back with the remark, “It winna go,” when the master
exclaimed, < But it mun go.” These woollen rags are collected, packed in bales, and
are imported from Russla, Egypt, Turkey, the entire area of Europe, India, China,
and, in fact, from all parts of the world where woollen garmenis arc worn and rags
are produced and can be collected. They come to Yorkshire from districts where
plague, fever, smallpox, and loathsome skin diseases cxtensively prevail. The bales
are opened and the rags ave sorted by humaun fingers before being placed in machines
which break up, tear, separate, and cleanse the fibre for manufacturing uses.
According to the evidence we obtained no disease has ever broken out amongst the
persons who so manipulate these old woollen rags, although in many of the countrics
in which they are collected they are believed to be peculiarly plague-bearing materials,
The lapse of time in collecting, storing, and transmitting these rags, as also the possible
destruction of any special poisons by friction or otherwise, must be taken into account.
The whole of the facts deserve, however, the serious attention of those persons who
insist that the power of communicating disease is contained in a dangerous manner
by woollen goods which have been worn by persons suffering from contagious
diseases. The experience obtained by the manipulation of shoddy for upwards of
50 years proves that old woollen rags are not in any degree dangerous to the health
of those who work amongst them.

The shoddy trade, as now carried on in the West Riding, is a remarkable
instance of the utilization of waste material. The term ¢“shoddy” was, .in the
first instance, one of reproach, but this has ceased fo be. Shoddy now enters
into honourable companionship in official returns with British and foreign wools,
mobhair, silk, and cotton, and is used by manufacturers throughout the woollen and
worste ddistricts. By recent returns (1866) the total weight of wool and goat’s hair of
home and fereign growth used, was about 310 millions of pounds; the total weight
of shoddy and extracts for the same period was about 74} millions of pounds, or some
333 thousand tons, so that shoddy now forms near one-fifth by weight of the woollen
and worsted manufacture of the district. The woollen trade of Great Britain could
not be carried on to its present extent without shoddy.

Shoddy is mixed with wool in proportions from one-third to two-thirds shoddy or
mungo, and is used in the manufacture of cheap broadcloths, finer cloths for ladies’
capes and mantles, pilots, witneys, flushings, friezes, petershams, duffels, honleys,
paddings, linings, cloths used for rough and loose great coats, office coats and trousers,
pea-jackets, and blankets. A considerable quantity is used in the form of flocks
for beds. Felted cloth is extensively manufactured; it dispenses with spinning and
weaving, depending on the felting property of wool by reason of the curl in the
fibre. The process is carried on by the aid of warm moisture, pressure, and milling ;
such cloth is used for table covers, horse cloths, carpets, paddings, 'druggets, ind the
coarser and thicker kinds for covering steam-boilers, steam-pipes, and ship’s bottoms
beneath the copper. Some of the finer and better class of feited cloths are printed.

The manufacture of shoddy and mungo need not produce any special pollution.
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The rags ave torn into fibre by machines specially prepaved, and the dirt, dust, zind'
fine particles of wool arc blown out In such manncr that this refuse ean be collected
and sold for manure. About one seventh by weight of shoddy is so cleansed out as
waste in preparing it. The price obtained for it as mapure varies from 10s. to 20s. per
ton. Some of the richer sort of waste shoddy is sent into Keut as a dressiug or hop-

growing.

PoLLUTION BY MANUFACTURES.

It has already been stated that, although the introduction and perfection of the
steam-engine in the last century has enabled woollen manufacturers to dl;spense in
great measure with wafer as a sowrce of power, they ave still absolutely uependeni:
upon an abundant and tolerably pure supply of this element for the successful
prosecution of their business. Indeed, mechanieal power is now—thanks to steam—
only a question of expense, and can be had at all times and anywhere by paying fos
it in the shape of fuel. In this respect the manuafacturer is no longer so circumseribed
-1 his choice of a site for his operations as he was formerly. Bat water, abundant
and good, is only to he had within limifs which are fixed rather by nature than
by any efforts of man; without it the woollen trade would be m*{possxbze, and,
althouzh much may be done by combination to bring water from: a distance for the
nse of manufacturers, its cost when so supplied is 2 heavy tax upon the woollen
industry, and places the manufacturer at a disadvantage in the market as comp:bred
with those who derive their water from natural and readily accessible sources. I at
this present time and with the fuli advantage derivable from steam power the woollen
and worsted trade was to be established for the first time in Fangland, the West Riding
of Yorkshire, with its streams of bright pure seft water, and its productive coal-
ficlds, would be, as it has heen, the chosen site of this man‘ufacture. But as oid age,
deeay, and death in a plant or animal is the natural result of wear aud tear of the vita!
processes, so it would seem that the snccessful prosecution of w:oollen' manufactures i
certainly, if slowly, leading to their destruction or removal from their ancient ana
fovoured haunts, if some effort be not made to arrest thwe progress of pollution o!
which thev themselves are the chief cause. In the two facts, first, tha? n one year
(1804, "Table D.) 384,000,000 pounds of woel were worked up into varicus tissues i
Great Britain, and secondly, that every pound of this wool has to uncergo operatlom_;
necessitating the use of large volumes of water, and rendering that water foul anc
offensive, we have the history of all rivers on which the woollen trade is located, aud

notably of the Aire and Calder. B o _
These rivers are indeed subject in common with those flowing through agricultural

districts (as the Thames and Lee) to poliution from sewage, from tanneries, breweries,
malting and other ordinary trades, and from exceptional manufactures, SILICh as paper
making, &ec., but beyond ail doubt their characteristic peculiarity is that ﬁderweu
from the different processes incidental to the worsted and woollen trade. To thosc
who are familiar with the West Riding of Yorkshire it may seem unuecessary to
describe the condition of the rivers which form the subject of this report, and yet It
may well be doubted whether that very familiavity may not have rendered them al!
but unconscious of a state of visible pollution which strikes a stranger from the
non-manufacturing districts with astonishment, . o

AMoreover it is certain that very few persons even in the district possess an intimate
knowledge of the causes of this pollution or can estimate theiv individual influence on
the general result. . o . _ .

With very few exceptions the streams of the West Riding of Yorkshire ran with
a liquid which has more the appearance of ink than of water. _ .

Tn the higher part of the country asis shown, In anofher part of thisreport, the water
is of the purest description, but as it arrives at any point where conditions for the
establishment of a woollen mill are sufficiently favourable, so does the character of the
water commence to deteriorate, becoming fouler and more foul after leaving each
successive mill, till as has been abundantly shown by the evidence, the stream has
to be abandoned as a source of water cither for domestic supply or for manufacturing
purposes, (otherwise than furnishing power) and is looked upon and treated as little
better than an open drain. .

In order that we may learn to what extent and by what means a state of things
<o baneful alile to the towns and the country, to the manufacturer and the operative,
the landed proprietor and the peasant, may be remedied, it is necessary to deseribe
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in some detail the different stages of the treatments of wool, and the dyeing and
cleansing of fabrics as practised in the mills of the distriet. 7

ool Washing.*—The first process giving rise to pollution is that of washing the
wool. The object of the washing is to remove crdinary dirt and the natural o-rea;e as
well as that which has been applied to the fleece, and to open the wool to the action of
the dye. (

The wool is immersed in a copper filled with stale hnman wvrine, diluted with water

and heated by steam. II} this bath it remains for a time varying from half an hour
to two hours, when it is laid upon a grating placed over the copper to drain, and then
removed to another vessel to be washed with celd water, i ’
_ The action of stale urine probably depends upon the presence of frec ammonia or
its carbonate. Pigs’ dung iz sometimes employed instead of or in combination with the
urine. Other substances, such as soda-ash, phosphate of soda, and salts of awmonia
are sometimes substituted or added to this bath, but the favourite material seems to b{;
stale human urine. ‘

p . . .

The wool, after being drained, is washed in cold water. In the smaller mills this is
performed by stirring up the wool in a tank of water with a strong pole, the water
being let off through a ¢ clow ” or shuttie, furnished with a grating, ‘at the bottom of
the vat, which is again filled with cold water, the water being renewed several times in
succession. ‘

In late years a machine known as Petrie’s wool-washing machine has been introduced
The wool, steeped as before, is here Immersed in water contained in long tanks and
is made to pass forwards, being at the same time opened out by an intreni(?us arr:;nrre-
ment of rakes worked by machinery. The principle in this case is ?0 introduce the
wool to lignid which is already fouled by having passed over a first portion and so
gradually to bring it into contact with clean water at the other end. ’ )

Three or four of these vessels are placed in series, and the wool is transferred
from one to the other by endless kands of wire gauze, )

The wool is put into a tank from which the waste water flows away, and issues
from the tank to which the clean water is supplied. The use of this machine offers ar
opportunity of economizing water, which is of great advantage when the supply is
limited, and as it appears to .Work effectually, its more gene;?al introduction l\1‘.*(;)3111;1
1’1"%3&21};]égoolflkfi‘l‘l;ﬁgfi 1(11:11;1;3]Séilgiﬂéssgl?nmy of foul water to be dealt with,

_ _“scour : i te rom the vats to the nearest cutfall. There
ils qothlgg in it that is considered worth saving, and we have mot heard of its ever
f }g;nghe g{;gﬁ t;‘rg;ad“m a?cgu_m, or 1t1'eated in any way. It will be casily conceived

; _ e “scour” is a most offensive liquid. In the case of the old, and
still generally practised, method of hand-washing, the liquid differs very much : t
different periods of the process; the first vats let-off being very foul, whilst the 1 s
portions are nearly clean water. ' 7 ’ 1o fast

In washing by machine the whole of the water will necessarily be of one character
more diluted than the first water from the old process and less so than the latt .,
qurafltltleis, but as a whole equally objectionable. -

T’he discharge into rivers of large quantities of water in which dirty wool has been
steepegl would be bad enough, even if water alone were used, but the nature of the
filthy liquid which is actually employed makes it thoroughly disé;usting. *
thir.s[‘h:, ﬁrathportlgn% of th(i washings alea, 'yellowish glutinous stinking liquid, and

, as we have said, is passed into the rivers. If the wool is not to be dyed, or is t
be removed from the premises for that purpose, or if it is to be woven b)c:fu" bei :
flyed, it 1s dried in hot chambers of various constructions ; but this part of thle ‘)elng:
is not productive of any nuisance or poliution, ’ : v B0

WO:’II/Iaeaé fa%ﬁ;:ﬁi?;zhe dyeing process is the sccond source of pollution from the
It would be out of place in this Report, even if it were practi * i
lengthened account of all the diﬁ'elrent processes of cliyzfgzrcaclljiﬁél'gitengsioflﬁo .
practised in the mills of the West Riding of Yorkshire, or even to euumeratebt]a::
different materials which are employed. Every shade of colour, every form of fabr}(:
in woollen has its representative here, aud it would 1'equi1'e’ volumes of print tL
describe them even cursorily. One case, bowever, may be sufficient to illusthate .thg

See Appendix No. VL, p. Ixi,

.
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whole, and the best to select, because the simplest and that which leads to the greatest

amount of pollution, is probably that of dyeing black goods.
It should, however, be stated that two forms of dyeing are practised which respectively

roduce modifications of the refuse materials. )

The one is the dyeing in the wool (whence the goods are called wool-dyed), the other
dyeing in the piece, that is to say after the cloth is woven. In this latter case the goods
are called piece (or stuff) dyed.

We shall describe the process of dyeing in the wool.

The materials used in dyeing Dlack, omitting indigo, ave several different woods,
such as logwood, harwood, camwood, peachwood, fustic, and various salts, principally
copperas or sulphate of ivon, alum, argol,” or crude bitartrate of potash; to these
must be added, as inventions of a later date, © chrome,” or hichromate of potash.

Every dyer may be said to have his own particular method of treating the wool;
we do not pretend to give a description which shall be absolutely true of any one
case, but in general the following may be taken as an outline of logwood-dyeing, without
chrome.

A quantity of washed wool, say 200 Ibs. is put into an iron vat or cistern holding
from 700 to 1,000 gallons of acid liquid made by boiling camwood and barwood with a
certain quantity of «argol” and alum; by this process, which is called *souring,”
a certain pink colour is given to the wool, and it is prepared for subsequent {reatment
by logwood. After boiling for two hours the acid liquid is let off from the bottom
of the cistern by a valve or tap furnished with a grating, and the wool bhaving been
removed, the vessel is again filled up with water. Bags of logwood, reduced to the
condition of sawdust, are now suspended in the liquor from a pole placed across the
vat so that a clear extract may be obtained. A certain quantity of alum and argol is
again added. When the soluble parts ef the logweod are supposed to be dissolved in
the water the bags of exhausted wood are remnoved, and the wool, which has been
«goured” by the last process, is putinto the vat. The whole is now kept at the
boil for two or three hours, at the end of which time the copperas, dissolved in a small
quantity of water, is added. The boiling is continued for some time longer, and, the
fire being withdrawn, the whole is allowed to cool down to about 100° Fahrenheit,
when the valve is opened and the waste liquid allowed to flow away.

This waste liquid is the great and chief source of pollution of the rivers, so far
at least as their appearance is concerned. 'We shall veturn to it presently.

The dyed wool is now removed to a heated chamber or stove, to be dried. When
dried, it is beaten or © scrabbled ” in a machine, through which a current of air is made
to pass so as to blow away any portion of dye-material adhering to it, and short pieces
of wool unfit for weaving.

It is not proposed to describe the difierent mechanical treatment through which the
wool is passed in the manufacture of cloth, but it is nccessary to state that before it
can be made into yvarn it requires to be softened by being abundantly greased, and for
this purpose large quantities of the finest olive oil are consumed. Another point to
remember is, that in the machines there is always produced a rather large quantity
of waste wool, which contains a high per-centage of oil. The cloth when made is
subject to two other principal processes; one being that of “milling” or *fulling,”
and the other of washing.

The first of these is mechanical. Its object is by beating the cloth with heavy
wooden beaters to spread out the fibres and fill up the interstices of the fabric so that
its texture may become closc and even; hence probably the term « fulling.” This
part of the process is cavried on in contact with water, and soap is generally, though
not always, used at the same time.

‘The washing process consists of passing the cloth many times through soap and
water, and finally through fresh portions of water until all soluble matter is removed.
The soap removes from the cloth the oil employed n working it, and all that part
of the dyeing materials simply adhering to and not fixed in the cloth,

We have from this point no further interest with the cloth thus manufactured, which
is dried, prepared, and seut to market.

It will be seen that the stages in the manufacture of hlack cloth at which liquid refuse

sl
+

is produced ave :—
1. The washing or ¢ scouring ” of tie wool,
9. The discharge of waste liguid from the dye-vats.
3. The discharge of soapy and coloured liquid from the fulling and washing
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It is necessary to a proper understanding of the subject that these operations should
be considered separately in some detail.

1st. It has already been stated that the wool is washed in stale urine and water, and
then washed in ordinary water till the latter runs away clear. We have not found
it easy to get at the exact quantities of water used in this process.

v, Henry Brooke, of Bradley ilills, Huddersfield, states, that about half & ton of
water is used to 50 Ibs. of wool in each washing, of which there are two or more;

but, hie adds, “there is a great differcnce. Some people use much more water than .

others,”

Some returns lately made to us on this point give such divergent quantities for the
water used in washing the wool that the only conclusion at which we have been able
to arrive is that in all cases these quantities are very considerable.

2nd. The discharge of liquid waste from the dye-vats. _

It may be taken for granted that each of the substances named as being used
in dyeing black serves somne purpose,—in heightening the colour, or rendering it more
permanent ; but essentially the black is produced by the action of the salt of iron
(copperas) on the colouring mattesr of the logwood.

It we take a filtered infusion of logwood, and add to it a solution of sulphate of iron,
a biack colour is produced, and the black matter is solid and in suspension; that this
is so. can be seen by allewing the mixturve to stand for a few hours, when the
upper layers of the liquid will be entirely free from black matter. It is of the
highest importance that a right understanding should be had of this subject, for upon
it depends any hope that may be entertained of purifying the rivers of Yorkshire
from the dye refuse. The black dyeing of wool depends upon fixing in its pores
an insoluble compound of the colourinz matter of logwood with iron. When the
copperas is added fo the boiling logwood liquid the formation of this prodact takes
place, both in the wool and oufside of it in the liquid ; that which is formed in the
WOO;;,_ being insoluble, remains in the fibre, and cannot be removed by any subsequent
washing.

But by far the greater part of the black precipitate is formed in the liquor itself;
and it is this, and not any pertion of spent dye-woods, which constitutes the blackness
of the stream issuing from mills when the dye-vats are discharged.

If a quantity of the black liquid is filtered it will be found that what remains on
the filter is a compound of the vegetable matter of the dye and oxide of iron; in
the solution will also be found a large quantity of the salt of iron, which is used in
excess.

I:;;t is difficult to form an accurate estimate of the quantity of this black saspended
matter.

"The results of several experiments give the quantity in 1,000 gallons at from 30 to
150 1bs. when dry.

There can be no questiun, as has been hefore mentioned, that it is to this material

that the black appearance of the rivers is chiefly due. Iis discharge in enormous
quantities helps tosilt up the stream and the mill goits. If it could be kept out of the
streams they would be comparatively clean.
. Very few attempts have been made to cleanse the dye-water before discharge
mnto the rivers. Mr. Ripley of Bradford describes a plan adopted at his mills for
arresting a portion of the dye refuse by means of subsiding reservoirs, but as he
subsequently flushes out the deposit into the stream this system is simply, so far as
the river is concerned, the conversion of a daily and regular iuto an intermittent
and periodical fouling of the sireain.

Mr. Townend, of Cullingwortl, speaks of having very successfully dealt with dye-
water by filtration through beds of ashes; but the dyeing operations at his mill are
not on a large scale, and this method would not be available at many works.

It has been stated that the black dye-water will deposit and become clear on
standing ; but this change is very slow, and to cleanse dye-water in this way would
})evgllfﬁCL}lt in some cases, without extensive subsiding reservoirs.

iuxperiments in the laboratory prove, however, that the precipitation of black dye-
water is readily practicable by chemical means. The black liquor discharged from
the dye-viats 1s, as before said, a solution of sulphate of iron, in which insoluble dve
is suspended. The addition of a little lime neufralizes the acid of the iron salt, and
produces a floceulent precipitate which carries down with it the finely divided Dblacl
matter. The action is rapid and complete, and in a few minutes the liquid hecomes

clear and nearly colourless, The quantity of lime required for the purpose does not
exceed 10 lbs, to each 1,000 gallons of dye-water. The expense is therefore incon-
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quite practicable to purify by this means the dye-water of the largest works. The

clear liquid might be run off from the precipitated matter, and the latter, after draining,
might be pumped or dug out of the tank, and set in heaps to drain.
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By the use of properly constructed precipitating tanks it would be

The ready separation of the black dye-stnff from the water has appeared to us so

important that we have taken into consideration every means by which it might be

accomplished. The problem is the separation day by day of the solid matter in suph
form that it may be preserved, if of any value, or, if not. worth preserving, be readily
burnt or got rid of otherwise than by passing it into the rivers, )

A form of mechanical filter which has been found very valuable in several manu-
factures early attracted our attention. It is a patented invention known as Needham’s
yress, consisting of a number of narrow chambers lined with Jinen or calico, into
which the liquid to be filtered is driven by a small force-pump. The liquid passes
clear through the bags, whilst the solid portions are arrested. ~ This action is main-
tained with low pressure until the chambers begiu to be filled with solid vesidue,
when it is necessary to increase the pressure. The machine is extensively used in
the Potteries for the separation of clay from water in which it has been washed;
it is also successfully adopted in papermaking, in breweries, and some other
manufactures.

The thin mixture of clay and water known as “slip” was formerly dried on hot

lates till it became fit for working. In many potteries the mixture is now pumped
into Needham’s machine under great pressure, and when the operation is complete the
clay is taken out in solid cakes, which are strong enough to be readily handled and
fit for the use of the potter. -

By the kindness of Mr. Henry Brooke, and under the superintendence and at the
expense of Mr. Needham, one of these presses was fitted up in the dye-house at Bradley
Mills near Huddersfield, and esperiments were made from day to day in the filtration
of black dye. These trials were very satisfactory to us, as showing that it is perfectly

racticable to separate from the dye-waste the most objectionable portion, and to
discharge into the rivers a liguid comparatively pure. o

The greater or less absence of colour in the filtered liquid depends upon the due
adjustment of the lime, which is readily arrived at after a few trials. 1t is quite possible
Dy this treatment to filter from the dye waste a liquid as bright and colourless as the
water of ordinary rivers not contaminated by manufacturing refuse. On the occasion
of a public exhibition of this process which was made at Bradley Mills in March and
April 1867 samples of this water were taken, analysed, and found to contain In a

gallon—

_— | March 27, April 4.

Organic matier - - - 2-56 3-12

Mineral do. - - - 32:94 3433

Total solid contents - - - 35-50 3745

Hardness in degrees of Clarke - - i 144 15-G0
i !

Many waters of rivers are less pure than was this sample of chemically treated
dye-water. ‘

The machine actually employed at Bradley Mills, although only about 7 feet square
by 3 feet in height, had a filtering avea of 240 feet, and by it we were enabled to cleanse
from 700 to 1,000 gallons of limed black dye-waste in an hour. The tank in which the
dye-water was precipitated was capable of holding from 2,500 to 3,000 gallons, and was
caleulated for the treatment of from one to two day’s discharge. Mr. Brooke considered
that this tank and machine would enable him to purify all the dye-refuse produced at
his mill before discharge info the river. With regard to the solid material which is
found in the cloths when the machine is taken to pieces, this substance is, as has been
already explained, a combination of oxide of iron and vegetable matier. It is not
difficult to dispose of it when taken from the press. It is similar to damp sawdust,
and may be got rid of by mixing it with small coal, and burning it under the furnaces;
better still is it to allow the material to dry up (which from its light porous
nature it rveadily does), and then to set fire to it; it .burus like a slow mateh,
without flame, but so persistently that a heap once alight will burn till all the vegetable

matter is consumed. There remains, after combustion, a red powder which is almost
17159.—1, d
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entively oxide of iron. It forms from th to }th the weight of the Dblack stuff, and
would undoubtedly find a market, either to be made into red or chocolate paint for
external ironwork, or to be used in the purification of gas, or for conversion into
perchloride of iron for purposes of deodorization. . ' .

It is lmpossible at present to say to what other purpose this black solid residue from
the dye-wastes might be put. From the quantity of oxide of ivon which it contains, and
from its porous character, it acts, we find, as an excellent deodorizer, and would
probably be eminently useful in some cases where charcoal would be employed. This
peculiarity can also be taken advantage of in the treatment of the putrid scour water

- before mentioned. It was found impossible to filter this foul liquid in its natural state
through Needham’s press, When, however, a quantity of the black precipitate was
mixed with it, the putrid smell was removed, and the liquid filtered became bright
and colourless. In practice it is easy to take advantage of this property in the treatment
.of the scour-water, and thus to make one source of pollution of the river the means of
counteracting ancther, The scour-water may be even more readily purified by mixing
it with the dye-water before precipitation ; but this necessitates a far larger capacity of
retaining tanks.

Before leaving this part of the subject, we thinlk it right fo say, that although we are

convinced by our experience of black dye-water that it is perfectly practicable to purify
it, and thus greatly to improve ‘the condition of the river, we have no intention of
dictating how this should be done. One manufacturer may choose to have large
precipitating and subsiding tanks, and to run off the clear liguor; another may filter
it through ashes; a third may see his advantage in using Needham’s press, or some
other contrivance for the same purpose. It is our duty to recommend that any
purification of the river, which we believe reasonable and practicable, should be
enforced, but it is no part of that duty to specify the precise way in which that
purification should be accomplished.
At the same time there are many circumstances in favour of a mechanical method
of filtration of these refuse liguids, such as that of Mr. Needbam’s press ; chief amongst
which are the small amount of space necessary for working, the production of a nearly
dry and manageable product, and a perfeet security that no liquid shall pass unfiltered
into the rivers, )

We have not had the opportunity of trying the action of the centrifugal machine in
filtering dye-water, but it is worth consideration.

We would wish to impress upon those who have to deal with this subject the absolute
necessity of chemically treating the dye-water before attempting to cleanse it, whether
by subsidence or filtration. The black matter is so finely divided that it is all but

‘impossible to separate it without such treatment, except after long standing ; and long
standing means great capacity of tanks and consequent difficulty and expense.

In addition to this, if the dye-water be not so treated a large quantity of salt of iron
will escape in solution with the water. i

The addition of lime need be.neither troublesome nor expensive, and its use greatly
simplifies the problem of treating the refuse of dye-houses.

In dealing with the refuse of black dyeing we have ouly treated one branch,

. though a very important branch of the subject.. There is of course a discharge, more
or less coloured, from every kind of dyeing, and the treatment must be modified
accordingly,

It would be manifestly impracticable for the dyer, especially for those who are called
¢ public dyers,” that is to say, who dye goods for manufacturers, and who are therefore
called upon to dye on the same day or in the same week all shades of colours, to treat
the refuse from every vat separately. In this case arrangements must be made for
collecting the whole of the liquids into one, and by lime or otheir suitable agent
obtaining the best purification possible.

It is obvious that whatever difficulty or impossibility may attend the removal of «all
hinpurity from the refuse liquids before discharge, it is practicable and comparatively
easy to arrest all suspended matter, and to keep such matter out of the river.

All the witnesses agree that it is not so much the salts dissolved in the river water
that would prevent its use by them in washing and dyeing as it is the dirt and matter
suspended in it, and which in great measure is caused by the discharge from the dyeing
and washing processes.

No solid matter from dye-works should under any pretence be allowed to pass into
the streams.

There will be no want of skill on the part of manufacturers or others to meet
difficulties as they arise, so soon as the prohibition is made absolute.
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3rd. The third stage of refuse discharge, namely, fulling and washing dyed goods,
remains to be described,

After the cloth has been woven it is subjected, as has been Lefore stated, to a process
of heating, or is passed through powerful rollers, by which the fibres are flattened out;
this process is called fulling.

The cloth is cansed to pass repeatedly through vessels containing a strong solution
of soap. The combined action of the beaters and the soap causes the removal of the
oil which had heen applied to the wool, and of those portions of the dye which have
not become permanently fixed in the fibre.

Removed to another apparatus, the cloth is now washed with an abundance of water
until the last portions of soapy liquid are removed.

"The liquids produced are known as the ¢ soap waters,” or “soapsuds,” They vary
very much in character, according to the goods which bhave been washed, being
sometimes very black, and sometimes comparatively colourless. That portion also
which is discharged from the fulling machine is much thicker and fouler than the
washings, and of these the first portion is the strongest, getting less and less so till the
washing is complete. ' ' o

Formerly, as described by several witnesses, the whole of this soap water was
discharged into the rivers, and was a source of serious pollution, causing a scum and
froth, and coating with slime all objects with which it came in contact.

The large quantities of soap and oil employed, however, very naturally attracted
attention to the possibility of dealing with these liquids for the extraction of grease.
Mr. Teall of Wakefield stated that the extraction of grease had been carried on upon
a small seale for 20 years past, his own connexion with this business dating 14 vears
back. :

There are in the principal woollen districts persons who make a basiness of the
extraction of grease from soapsuds. Contracts are made with millowners, by which
the grease-extractor secures a right to the soap liquids, in consideration either of
a fixed annual payment, or of a royalty computed on the amount of grease saved,
or of the quantity of soap used in the mill. In most instances the millowner

gives accommodation for the carrying on of the process, and in some cases is at

the expense of the necessary tanks and other plant, as well as furnishing steam where
required. For the privilege of treating the soap-waste very varying sums are paid to
the mill-owner, according te the extent of his operations, and consequently of the
soap and oil which he uses.

We have been told of an instance in which as much as 3,000/ a year was received
by one millowner for the concession; but this was a very exceptional case, and the
amount realized is more usually from 507, to 150L er 200/ a year.

Grease Bxtraction.—The process of extracting grease from soapsuds is sufficiently
simple, and may be described in a few words.

The soapsuds from the fulling and washing machines are allowed to flow into a tank
or tanks capable of holding all that may be produced in one or more days. In some
mills the whole washings are collected ; but n the larger number the flow to the tank
is stopped by a simple “shuttle” or valve at a given period in the process of washing ;
that is, when the liquid is becoming poor and so nearly approaching to clean water
that the contractor does not find it worth while to cellect it for treatment.

The workman having charge of the washing prevess usually receives from the con-
tractor a small gratuity to induce him to attend to this. In some cases, the power of
diverting the flow is at the tanks, and within the control of the contractor’s own
servants. The separation of the grease is cffected by the addition to the soapsuds of
an acid which neutralizes its alkaline character and liberates the oily aeids.  Sulphuric
acid is usually employed for this purpose, as being most economical, but hydrochloric
acid is equally effective. The quantity of acid varies according to the material fo be
operated upon, but as ifs use constitutes a cousiderable proportion of the expense,
it may be supposed that the grease extractor is careful to avoid any unnecessary excess.

In the majority of works the liquids are treated cold, but steam is sometimes
employed, under a patent process for hastening the sepavation of the grease.

The addition of the acid causes a change in the appearance of the soap liquid ; a
portion of solid matfer rises to the surface, but a guantity falls as sediment to the
bottom of the tanlk. When the separation is considered complete, the water is run oft
from an opening in the tank near the bottom, but above the sediment, uutil the greasy
matter floating on the top joins the sediment. This water flows away by 'the ordmary
drainage channels of the mill to the rivers.
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The semi-solid contents of the tanks are now taken out and placed to drain in
large open bags made of cocoa-nui fibre lined with coarse canvas, and here an
additional quantity of water is removed ; in some cases the greasy matter is mixed
with sawdust to render it portable.

The drained greasy mass is further subjected to a process of pressure and heat,
which results in a crude oil, which flows into barrels, a solid cake remaining in
the press. The oil is distilled for the production of refined oil, stearine, &ec., with
which we have no concern, and the cake is sold to manure manufacturers. In
Appendix No. VI, page €2, will be found the returns made to questions which were
addressed to some of the principal woollen and worsted manufacturers in the West
Riding on this and other similar suljects ; the following table compiled from such of the
answers as could be made available® will give some idea of the value of oil and soap
used by the trade, and of the royalty paid for the privilege of recovering the grease.

_— Oil. Soap. | Both. . Toyalty.
i i
£ £ 1 £

Akroyd, James & Sous - - Copley - - 250 100 | 350 —_
Armitage, Brothers - - - Huddersfield - 1,460 280 | 1,740 80
Bates, John - - - - Dewsbwry - - 450 260 | 710 —
Barker, R. H. & Co. - - Wakefield - - 3,000 00 ;3,700 100
Brooke, Jas. & Sous - - Huddersfield - 740 214 954 30
Brooke, John & Sons - - Huddersfield - 2.850 5380 3,430 535
Clay, Daniel - - - Sowerby Bridge - 3,020 480 . 3,500 150
Crowiher, Alfred - - - Lockwood - - 4,000 600 1 4,600 T
Crosland, Geo, & Sons - - Lockwood - - 2,300 700 . 3,000 | 40
Howgate, Jas. & Sous - - Mirfield - - 3,500 1,389 4,889 35
Sugden, James Bros. - - Bingley - - 400 820 } 920 i 80
Wormald, John - - - Dewsbury - - 8,000 1,700 9,700 130
Yewdall, David & Sons - - Leeds - - 3,500 1,000 . 4,500 | 75
Not signed ; post-mark - - Bradford - -1 1000 2950 | 3250 @ 100
Not signed ; " - - Halifax - - 800 . 1,020 ! 1,820 | 150
Not signed ; . - - Huddersfield, Shepley 4,000 200 | 4,200 ! —
Not signed ; " - - Huddersfield, Honley 630 250 ' 900 | 20

39,920 | 12,243 , 52,163 |- 1,085

From this table we learn that 17 manufacturers employ in the aggregate oil to the
value of 40,0007, and soap, 12,0007, together 52,000/ ; and that the amount received
from the contractors for liberty to recover the grease is about 1,000%, or fwo per cent.
This ealeulation is not strictly correct, because in three of the cases no amount is paid,
the grease not being extracted, but it is sufficiently so for all practical purposes.

The sums received by the manufacturers are indeed hardly worth consideration, and
in some cases the cost of steam and of plant and working space has to be deducted.

As this trade of grease extraction is not confined to one firm, but is practised Dy
many persons throughout the district, it would appear that the payments in question
are the fair market value of the privilege, and that the profits are not of a nature
to afford larger royalties to the manufacturer. If this be so, if the grease extractors
do not realize excessive profits, what becomes of the large value which is put into the
wool in the shape of actual oil and the grease in the soap?

The settlement of this question is of no slight importance: if it can be shown that
the process for separation of grease is carried on in a slovenly and wasteful manner,
that a large proportion of the grease is lost or injured, and that the refuse liquid which
results from it is not nearly so cleansed as to satisfy the requirements of river purifica-
tion, and if, further, improvements can be suggested which would be attended with
greater pecuniary results as well as greater purification, it is obvious that there would
he no injustice in calling upon manufacturers to adopt them. :

We shall therefore as briefly as possible endeavour to trace the large sums spent in
0il and soap, and sec what hecomes of them. For this purpose we shall select the
return of Messrs, David Yewdall and Sons, Calverley Grange, Leeds.

This firm consumes annually 1,500,000 1bs. weight of wool, all of which is washed.
In washing this wool they employ 28,000 lbs. of alkali and 12,000 gallons of human
urine, besides 2 much larger quantity of urine in scouring the cloth subsequently ; but
our business is not now with either of these substances.

# Some of the returns are not fully made, and others are from manufacturers who do not use the ingredients
we are here treating of,
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In working the wool they use Gallipoli and other olive oils to the extent of 3,5001.
which sum would represent about 58 tons of such oils.

In carding the wool 64,000 Ibs. of waste is produced, which is sold to the waste
dealers, who probably extract the oil and sell the residue as manure.

The goods are then washed at a cost of 1,0007 in soap, which amount would probably
represent 33 tons of soap (at 307 a ton), containing at a low estimate 11 tons (at
33 per cent.) of grease.

If the whole of the oil used and the grease of the soap were to be found in the
soapsuds, it would simply rest with the skill of the extractor to recover them, but this
is not quite so. In the process of carding a quantity of short wool is produced and
separated.

This, which contains a large proportion of oil, is, as before stated, sold to the
¢« waste ? dealers. Messrs. Yewdall return 64,000 ibs, on 1,500,000 1bs. of wool, or
4} per cent., as their annual waste. Three samples were furnished for analysis by
Messrs. Yewdall as representing three different qualities of this waste. When examined
in the usual way they were found to contain of oil and fatty matter by weight—

No. 1, No. 2. No. 3.

30°33 per cent. 39-38 per cent. 4315 per cent.

Quite recently we received three other samples of wool waste from Messrs. Yewdall
who at the same time gave approximately the proportion in which these several kinds
of waste were produced in their mill. The following table give these data together with
the oil in the whole waste.

No. bz, Oil per cent, Total oil,
1 14-000 4215 5,901 1bs.
2 20:000 3079 6,158 .,
3 30000 3305 9,915 .,

21,974

The whole quantity of waste (64,000 Ibs.) contains 21,974 lbs. of oil, or 34:3 per cent.

Taking 35 per cent. as fairly representing the quantity of oily matter in the whole
of the waste produced in Messrs. Yewdall's works, we find that the 64,000 lbs. of waste
wool produced in the year would carry away with it 22,400 lbs. of oil or exactly 10 tons.

A farther, but comparatively small quantity, of oil is accounted for as being left in
the manufactured cloths as sold from the warehouses, and therefore out of the reach
of the grease extractors.

The following determinations of oil in pieces of new cloth of different colours
obtained from a tailor afford data for calculating the amount for which allowance is to
be made under this head,

Per cent, TPer cent.
Blue 1-27 Scarlet 1-14
Ditto 066 Dark Brown 060
Black 077 Chocolate 057
Ditto 432 Dral 056

or an average of 073 per ceut.

Messts. Yewdall of Leeds, also kindly furnished 18 samples of cloth, each one of a
different shade of colour,

It was not thought mecessary to examine these separately, but an equal weight of
cach was talken and the mixed sample when analyzed gave 0:7G per cent. as the pro-
portion of oil present.

We may safely thercfore consider that cloth on an average contains something
like 0-75 per cent., or 711bs. of oil to each 1,000 lbs. of cloth.

From statements made to us durizg our inquiry, it may be assumed that the weight
of cloth is about half of that of the original wool used. We require therefore, to add
to the quantity of oil removed in the wool waste a further amount cqual to 33 Ibs. for
every 1,000 Ibs. of wool used. Messrs. Yewdall use 1,500,000 lbs. of wool, and
the 750,000 1bs. of cloth which they send to market must carry with it 2 tons of oil.

If, then, from 69 tons of oil and grease employed by Messrs. Yewdall (58 tons as
olive oil and 11 tons in the soap used) we deduct 12} tons as the quantity removed
in the waste and in the manufactured cloth, we still have 5G4 tons falling under the
control of the grease extractor in the soapsuds. It rests with him to cary on his
business in such a way as to recover a reasomable proportion of this grease. If he
does so recover a fair proportion of this valuable material, and if the expense of the
manufacture be not very great, the profits must be excessive. If; ou the other hand,
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as we before suggested, the amount paid in royalties for the privilege of extraction is
the fair market price of that privilege, and leaves only a sufficient margin for reasonable
rofit to the contractor, we must infer that his business is carried on in a very
unsatisfactory manner, and is open to great improvements. In the particular case
quoted we are unable to follow the matter further. We know that the yearly soapsuds
of Messrs. Yewdall and Sons must contain nearly 60 tons of oily matter, and we know
that the contractor pays to the firm 75/, a year for the opportunity of extracting
as much of this grease as he thinks desirable. ‘e have clear evidence that the oil
extracted is worth 18/ or 20/ a ton, Supposing, therefore, that 50 out of these 6O
tons were extracted, a sum of 900/ to 1,000/, would be applicable to meet costs of acid,
labour, cartage, wear and tear of presses, &c., and profit upon operation. We shall
immediately show that the grease extractor does not recover anything like the quantity
of grease from the soapsuds which he might do, and that in a subsequent part of the
operation he loses a further large proportion of that which he has separated.
Before proceeding to offer further instances of this kind it is necessary that we should
state that the proportion of waste produced in combing and carding wool differs very
greatly in different mills as shewn by the following table,

!
—_ Wool Ibs. ' Waste, Percentage.

Akroyd, James & Sons - ~ - 343,000 i‘ 15,000 l' 23-8
Armitage Bros. - - - - 347,000 62,400 | 18-0
Bates, John - - - - - 350,000 ! 50,000 70
Barker, R. H. & Co. - . - -| 1,000,000 i 35000 : 35
Brooke, Jas. & Sons - - - - 170,000 56,000 33°0 -
Brooke, John & Sons - - - - 535,000 © 107,744 @ 201 |
Clay, Daniel - - - - -1 1,117,600 | 132440 ;  11-9
Crowther, Alfred - - - - 500,000 ' Noretarn - —_—
Crosland, Geo. & Souns - - - 600,000 | 80,000 13°3 ;
Howgate, Jas, & Sons - - - | 1,080,000 - 112,000 10-4 -
Sugden, Jonas Bros, - - - - 1,000,000 30,000 3-0
Wormald, John - - - - | 3,600,000 348,000 97 5
Yewdall, David & Sons - - -1 1,500,000 64,000 4-3
Not signed ; post-mark Bradford - - | 1,440,000 | 48,000 34

i Not signed ; ' Halifax - -1 2,400,000 | No return —

i Not signed ; . Huddersfield, Shepley 300,160 i No return — i

. Not signed; » | Burnt —

Huddersfeld, Honley- | 300,000

It will be seen that the proportion of waste varies from 3 per cent, up to 33 per cent.
depending no doubt in a great measure upon the quality of the wool and the nature of
the fabric made. A knowledge of the proportion of waste is of importance to our
present purpose, inasmuch as we seek to ascerfain the quantity of oil in the soapsuds
by the difference between that which is actually used, and that carried off in the waste,
and the cloth.

In the following table, which extends the illustration given in the case of Messrs.
Yewdall to a number of returns, we have calculated the oil in the waste at 35 per cent.
in all cases, but it is probable that by so doing we have largely over-rated the oil
removed, and consequently wnder-rated the quantity left in the soapsuds,
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Akroyd, Jas. & Sons - - | 4k ! 3L 1 ¢ 3s1i 2 % 2k 23 49101 —
Armitage, Bros. - - 2‘—'_}-‘1{- ¢ 9 | 3 21 9% 104 17 306 0, 80

Bates, John - - -y T, 8%, 2% 1041 vE{ L. 8L, 2 38 0' —
Barker, R. H. & Co. - -330 C24 08 .58 0 8L 13 ot 50% 91310 100
Brooke, John & Sons -147E 19 6L ! 54 ) 161 1 175 - 386L% 637 0. 35
Brooke, Jas. & Sons - (1230 7 | 2% 148 83 1 9 53 103 10: 30
Clay, Danicl - - - 150} 116 ¢ 5% 55k 200 2 . 221 33 594 0. 140
Crosland, Geo. & Sous -138 124 . 8 46 12} 1 13L 32% 385 04 40
Howeate, Jas. & Sons - - 188 P46 151 3% 18l 2 i 20l 33 954 0. 55
Sugden, Jonas Broz. - -6y P71 53 122 43 13i 6 62 11210 £0
Wormald, John - - {140 1 6O o200 1160 35 G 61 i S).‘)-l 1382 0 | ]30
Yewdall, David & Sons -1 58 133 11 69 . 10 2L 0 1210 a6k 1017 O 75
Not signed ; postmark Bradford | 16} l 73 25 l 411 E 'l 2:‘; 9{; 1] 3270 376 0O 100
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We learn that of 627 tons of oil and grease (in soap) used in thirteen mills 200 tons
leave the works and warehouses in the waste wool and cloth, and 427 tons pass away
in the suds. The value of this oil at 18/ a fon, deducting Messrs. Akroyd and
Mr. Bates, whose suds are not treated, is 7,600/., whilst the price which the coutractors
find it worth their while to give is 895/, or 12 per cent.

We shall now endeavour to show how the great discrepancy in these figure.: is to be
explained. ”

We have in a previous part of this Report described the method of treating the
soapsuds, &e. -

The quantity of acid employed will differ according to the greater or less richness of
the soap water, but the following wiil give a fair idea of it. The Commissioners visited
Alr. Lister’s works at Halifax, and had an opportunity of seeing the acid added to a tank
of soapsuds. The experiment was not made expressly, but came in the ovdinary course
of treatment.

To 3,600 cubic feet, or 22,500 gallons of soapsuds, three carboys of ¢ brown acid”
were added. This quantity of brown acid would weigh about 4 ewt., and would cost
15s. or 16s. .

A sample of the liquid was taken for analysis, and was found to contain 653-4 grains
of grease per gallon. According to this the whole quantity of grease in the tank was
2,350 1bs., or somewhat above a ton. To separate a ton of grease from soapsuds would
therefore cost less (supposing the whole grease to be recovered) than 17, so far as the
acid was concerned.

The water which is allowed to flow away from the tanks is more or less improved
by the treatment to which it is subjected.

In answer to the question ‘ Does the water from the grease process pass away
clear or how mnearly so?” Mr. Wormald makes no return; Messrs. Crosland say
« Very dirty ;7 Messrs. Brooke say, « Not nearly clear at all;” Messrs. Barker say,
“ Nearly ciear;” Messrs. Yewdall, “Very nearly;” Messrs. Armitage, « Not quite
clear ;¥ Messrs. Howgate, “ Very clear,” and so on.

Our own experience is not in favour of the success of this method of clearing the
water. It has not heen our fortune to see any instance of this process being carried
out with the result of « very clear” effiuent water. On the contrary, in the examples
which we have seen the appearance of the liquid has not been sensibly affected by the
treatment, and the water has escaped foul and objectionable.

When the liquid passes away foul and uncleansed we may take it for granted that
grease is heing wasted. '

The following are analyses of samples of soapsuds and of refuse water from their
freatment :—

i Refuse Water from Grease
' Messrs. Rouse

f- ! , ; Torks.
and Co's Mill | Soapsuds from | yr. Listers, | Works
— Bradf | Messrs. James Halifax |
at Bradford | progke & Son. - i Messrs, Hamil- | Messrs, J, Smith

Wool-washing. . ton's, Bradford. | & Co., Bradford.

Solid residue grains in a gallon - 75894 1 540-40 1,246-0 | 50645 314-72
Fatty matter - - - al8'7 + 266-20 6334 | 11740 67°9
Other organic matters - - 175 Not — l 189-1 90-3
Mineral matter - - - S 222-7 ascertained. — i 200-34 1355

The two end columns show thai grease, amounting in the one case to 68+9 grains,
and in the other to 117 grains per gallon, are wasted in the cases quoted, but the table
does not afford the means of calculating the proportion of the whole so lost,

By the kindness of Mr. Seed of Huddersfield we are enabled to supply this deficiency.
Mr. Seed sent to the laboratery of the Comimission for analysis samples from different
mills where he separates grease from soap-waters. In each case a sample was taken
from the tank of the seap-liquid when full and ready for addition of acid, and another
sample of the liquid as discharged. The following Table shows the general character
of these samples, the words *“before ” and ““after ” meaning before and after treatment
for separation of grease :—
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T T T Gremien ol | Grease. % | By e
‘I_Ell}“" pL.l_ Cu.]lonﬁ ] Grains per Gallon, : Grains per Gallon. \ Grains per Gallon, &’E.f gﬁd
T i Jofore. . After. i Before. After. Before. . After, Il efore. i Afier. ::;:;_' 3 'E::'L.f’.
s ! i i ! R
Greenwood&l-ransons'; 55052 | 304°50 ! 1204-21 ' 282+80 1734753 | 587°3 | 100956 | 19376 VG 82+4 | 1746
Broadbent - - ! 103-27 | 223+80 | 261+43 ; 284-62 | 364°70  507-92 | 230°G4 | 176°08 ; 13-68 ' 19°8 | 80°2
Schofield .- '1 122-50 | 220-85 | 480-36 = 318-71 ' 552:86 - 53956 | 365°23 | 61°60 1 30363 . 83+4 § 16°6
Aellor - - - : 21525 | 24325 | 906-85 791° 33 1122-10 >1034-s 760-20 | 89385 ll 396-335 I 50-2 | 498
Shaw -« - - : g2 | 185°5 | 43624 | 387°50 | 518+36 , 5733 | 80774 | 271-74 | 12600 | 318 64-2
‘ ’ - i : : j s

The two last columns show the percentage of grease recovered and lost. In no
case is more than 83 per cent. of the grease obtained, which, however, is a fair success ;
but on the other hand, in one instance, half the grease is lost, in another nearly 70 per
cent., and in another 80 per cent.

We have mo reason to believe that Mr. Seed is less successful in the treatment of
the soapsuds than other contractors, although it is probable that where heat is employed
the separation is more effectual, and the inference is plain that the grease process, as

ractised, does not recover half the oily matter present in the soapsuds, and which
might be recovered by a more perfect process.

But the loss of material suffered by the grease contractor does not end with the
acidifying process. We have mentioned that the magma,” or thick greasy extract
from the soap waters is carted from the mills to the premises of the contractor,
where the oil is separated from the dirt. For this purpose coarse cloths are filled in
a frame with perhaps 10 or 15 Ibs. of the material, and are then placed one above the
other with intervening sheets of iron in a ssrew press. This press isin the form of
a cupboard, with a door closing the front. When the press is charged steam is thrown
into it ; the serew which works by a handle above and outside the case is turned from
time to time till the oil ceases to flow. When this period is reached, the press is
opened and the cloths containing the residue in the form of cakes are removed.

We have not the data for caleulating what weight of this residual cake is produced
in relation to a given quantity of oil, but it is certainly very considerable—heaps of
the material of a great many tons in weight will be seen lying on the premises ot the
grease contractor. Samples of this cake have been examined to ascertain how much
fatty matter was left after the action of the press.

The following is the result of such examination of three samples from Mr. Seed :—

Per cent,
No. 1 fatty matter - - - - - 2889
No. 2 » - - - - - 1716
No. 3 . - - - - - 1801

Mrz. Seed employs sawdust to help to dry up and render portable the greasy matter
left in the precipitating tanks after the water has been run off. This sawdust would of
course retain a good deal of the oil which would otherwise be separated from the
cake by pressure, but under any circumstances this niethod of extracting could never
remove the whole of the oil.

The cake is sold for manure, and is said to be very fertilizing. The following
general analysis of a sample of it may not be without interest :

Moisture - - - - - 24-42
Fatty matter - - - - . 17-16
Other organic matfer - - - - 42-80
Mineral matter - - - - - 15-56

100-00

The organic matter contains nitrogen 3-34 equal to ammonia 4:0 per cent. of the
cake, It is probable that to this nitrogen is chiefly to be ascribed the fertilizing
action of the cake, and that the removal of the oil would not diminish its agricultural
value. The mineral matter is principally mud and divt of no value as manure.

The oil which flows from the presses is thick and nearly black; it is we understand
usnally sold by the smaller grease contractors to firms like Messrs. Teail Lepaige

RIVERS COMMISSION :—REPURT. xxxiil
and Co., of Wakefield, who distil it and obtain light coloured oils, stearine, &c. in a
fit state for the market.

It must not be forgotten that the oil which is used in the manufacture of the cloth
is bright nearly colousiess olive oil, worth GOL:a ton, and that the grease which is
recovered is black and turbid and worth less than 20L a ton. Here in itself is a loss
cqual to two-thirds of all the money which is spent upon oil and soap in the West
Riding of Yovkshire. It is probable that discolouration of the oil is to a cevtamn
extent due to the colouring matters of the dye stuifs, #ind is not preventible, but we
incline to the opinion that some part of the fnjury is caused by the sulphuric aciil
aided by heat in the process of pressing.

Having shown that the greasc extraction as at present practised is unsatisfactory in
the extreme, we would beg to offer some suggestions for its improvement, fonuded on
scientific and practical knowledge of the subject, which may have the donble advantage
of effecting important economies and of purifying the soap water hefore discharge into
the rvivers. It will be understood that there are in the soapsuds two forms of oil or
grease ; the oily matter united with alkali to form soap, and the free or uncombined cil
which has been put to the wool and is removed in the fulling and washing process.
Part of this oil may be combined in the washing process with soap, but the greater
part is really present as oil in a high state of subdivision, similar to what doctors call
an “ emulsion.” However this may be it will be evident that the addition of sulphuric
acid has for its object the decomposition of the soap which eccurs by the union of
the acid with the potash or soda of the soap, and the sepavation of the oily acids from
their combination with the alkali, After treatment with the acid we have therefore
no longer any soap present; instead of it we have sulphate of soda or potash (according
as hard or soft soap has been used) and the fatty matter both of the soap and the
oil liberated. The fatty matter of this scap being lighter than water rises to the
surface, carrving with it some of the oil which is distributed threugh the liquid.  In the
cold liquid this action would be anything but perfect, and we can readily understand
how great advantage is gained by the cinployment of heat introduced and patented
by Messrs, Teall & Co.

But the action of acid is not the only method by whieh this decomposition of the
soap and separation of the grease could he effected ; for the soda of the soap it is
possible to substitute other bases, such as lime or oside of iron, and the lime or iron
soap so produced is insoluble. e believe that lime has been proposed, if not used, as
a means of treating the soapsuds, but we have not heard that saits of iron have been
thought of. If lime were employed it would be in the state of burnt line, made into
a thin paste with water, known as “ milk of lime.” Ve have made repeated trials of
lime in the laboratory, and can speak very favourably of its action. When added
judiciously and without excess, it causes a ready separation of the soapsuds into clot
and clear liquid, and the action is greatly aided by the addition of a small quantity of
alum. One of the witnesses at Huddersfield (Mr. Seed) spoke of alum having been
used in conjunction with acid, but this would obviously be an insproper employment of
it, as the clearing action would depend upon the neutrvalization of its acid by an alkali.

The “ magma ” separated from the scapsuds by lime would not be greasy ; it would
be, as we before said, an insoluble soap. The liquid flowing away would be akaline
from free sodu, not acid as it is by the present method; indeed the rivers would be
doubly benefited by the discharge of clear instead of foul liquid, and soft water instead
of water laden with salts. The insoluble lime compound would require to be decom-
posed by acid subsequently, but this woeuld be done by the extractor at his works,
and under favourable circumstances, and the sulphate of Iime produced would not
need to pass to the rivers.

The use of salts of iron for cleansing the soapsuds might prove equally beneficial.
Perchloride of iron in solution, added to the soap waters, produces a ready separation
of the fatty matters and a clear liquor for discharge. Sulphate of iron or “green
copperas,” which is Jargely used in the dyeing of black goods, is also available for this
purpose. The iron-soap produced wounld be subscquently decomposed by sulphuric
acid and the iron recovered as sulphate of iron for further use.

It might indeed be practicable, where black dyeing is carried on, to cuipley the dye
water as a meaus of coagulating the soapsuds and separating the eil and grease, or if
this should not answer, on aceount of the solid black matter of the dye interfering with
the subsequent extraction of the oil, or Injuring it in any way, the liquid of the dye
waste filtered without the addition of lime, and therefore containing as we have shown
much sulphate of iron in solution, might be employed with advantage.

So far we have mentioned some of the chemical agents by which the soap liquids
17159.—1. ¢
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may be treated. No doubt others may be found equally efficacious and will commend
themselves for employment in particalar circumstances. Then as to the system of
discharging the liquid after the addition of the acid or other chemical agent ; at present
the great bulk of the liquid is run off without filtration, and it is only the thick stuff
from the bottom of the tanks which is thrown on a coarse filter as before described and
that not in all cases. But it is worthy of note that where this method of drainage is
practised, the water runs away bright and comparatively unobjectionable. Of this fact
we have proof in repeated personal observation as well as in the evidence of witnesses.
What then is to prevent the w/ole liquid being made to pass through a filter hefore
discharge into the streams? Aud might not some mechanical arrangement, such as the
press of Bir. Needham, be advantageousty used for this purpose? There is still another
voint to which the grease collector’s attention should be directed, namely, the ultimate
separation of the ernde oil from the mass collected from the tunks. We have before

stated that much of the colour and thickness of the expressed oil is due to the action of

sulphuric acid in the process. Where the suds ave treated cold it is probable that this
injury oceurs in great part in the press, which is heated by steam. 'T'o remedy this
the greasy mass should previously be abundantly washed with water just warm enough
to melt it ; in this way the last portions of acid would be removed. Where steam is
used to heat the soap water during the acidifying process, some small part of the
mischief may eccur at this point, and the employment of muriatic instead of sulphuric
acid, would be preferable. h

But it is questionable whether this system of expression of the oil is in any form ihe
proper one to be adopted. 'We have shown that even after be has been at the expense
of separating the greasy material, the extractor sacrifices a large but us yet undeter-
inined proportion of his product in the grease-cake which is the residue from the press,
and although this cake is sold for wanuve, at say 27 or 3/ per fon, it is clear that no
adequate return is thus obtained for the 20 or 30 per cent. of oil which it contains, and
which would be worth 18/ a ton if recovered.

We would here suggest the possibility of employing bisulphide of carbon to extracf
the oil from this cake, or, better still, to extract the oil from the whole material without
use of the press.

The use of this substance is sufficiently familiar to those persons in Yorkshire and
elsewhere who are engaged in the recovery of oil from waste wool, and we do not see
why it should be inapplicable to the purpose in hand.

With whatever results its employwment in the case of waste wool may have been
attended, and of this we are not in a position to speak, we learn that in Ifrance it is
most successfully used in the very case for which it is now suggested, that is to say,
in the recovery of grease from soap used in washing silk,

It is stated that * very large quantities of the sulphuret of carbon, the price of which
“ has fallen from one guinea per Ib., which it was in 1847, to about three halfpence
< per Ib. for which it can at present be obtained, are used in France for this purpose.
« Upwards of 50,000 tons of soap used in the silk manufacture were formerly
¢« allowed to pass off to waste into the Rhone; most of this is now recovered to be
¢« again employed in manufacture.” It will of course be understood that it is the grease
of this soap, and not the soap itself, which is so recovered. \

There surely can be no reason either in the price of the chemical agent used or in
other conditions peculiar to the case before us, why a similar process should not be
introduced with advantage in the woollen districts of this country.

Before quitting the subject of this grease recovery a few general remarks may not
be out of place. 1t has been shown, though perhaps less forcibly than it might have
been by further experiments, that the treatment of the soap waters is far from satis-
factory either as a measure of economy or as a means of preventing pollution of the
rivers at present suffering from the woollen manufacture. Whatever may be the
failing of the line of argument we have adopted, we certainly have not erred in the
direction of excess in estimating the amount and value of material which wmight be
but at present ¢ nof recovered from the water with which the goods are washed,
and which is now wasted to the great detriment of the neighbouring streams.

The table (page 30) shows that 17 manufacturers dealing in the aggregate with
16,500,000 1bs. of wool use oil to the value of 40,000/ and soap 12,000, together
52,0007 a year or at the rate of 8,000/ sterling for each million Ibs. of wool.

Adopting this figure and applying it in a calculation of the cost of oil and scap used
in the whole woollen and worsted manufacture of Great Britain, we have the following
startling results. Mr. Behrens gives as the total wool worked, 384,000,000 of Ibs,,
which at 3,0007. of oil and soap for cach million, gives 1,152,000/ as the consumption
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of these materials in the wool frade; and taking the West Riding at two-thirds of the
entire’ trade at least 750,000L or 800,000/ may be set down as annualiy spent on
these items in that district. Mr. Teall in his evidence speaks of 100,0007, worth of
grease actually recovered and an equal 2mount recoverable in Yorkshive, but his
ostimate is obviously too medest; it is fair to say, however, that this gentleman did
not include the small mills, at which, in his opinion, it would not be worth while to
adopt any process of recovery; and of the 3,000 odd mills* distributed through the
valleys of the Aire and Calder, a great propertion are, no doubt, on a comparatively
small scale.

‘This Commission cannot, however, be expected to view the matter with the eyes ov
from the point of view of grease contractors. We have no quarrel with these
eentlemen, and no intention to say one word in their disparagement collectively or as
ndividuals, but our duty is with the rivers. Small mills which may not be worth the
contractor’s attention are probably in the agregate guilty of more pollution than the
larger ones. It is with the owners and occupiers of mills great and small that the
responsibility of discharging foul liquid rests, and the public will naturally lock to
them and not to their agents for redress. _

The entire question of dealing with the soap waste must be met on the part of
manufacturers in an earnest and intelligent spirit, and we do not doubt that, with the
appliances which science offers, and of which the millowness of Yerkshre have shown
themselves welil able to take advantage in other respects, so large an cconomy may he
secured that abundant funds will be forthcoming to deal with the other causes of
pollution, such as dye and scour water, ti1l such time as these in their turn become,
as they surely will, a source of profit instead of a nuisance and « alsgrace.

Tunneries—In our first report we called attention to the necessity of preventing the
pollution of the river Thames by the refuse of tanyards, aud in the subsequent legisla-
tion by Parliament for the better conservancy of the river this question wasincluded ; hui
tanning on the Thames or on other rivers is unimportantas compared to that of which we
received evidence at Leeds. Mr. Nickols, proprictor of the Joppa and Bramley tanyards,
stated, as the result of information furnished at a meeting of the principal members of the
trade, thatas many as 2,750,000 hides were annually converted into lIeather in Leeds and
the neighbourhood. The greater hulk of these hides were foreign—chiefly East Indian,
These hides ave, before shipment for this country, highly salted to prevent putrefactior,
and before they can be subjécted to the ordinary tanming process this salt must be
removed. Hence arises an additional form of pollution requiring special notice.

It is not necessary that we should enter again at any length on this subject. The
yrocess of tanming at Leeds (with the exception just mentioned) does not in any respecs
differ from that usually practised, but the magnitude of the local trade, and the extensive
pollution consequent upon it, demand some short notice. . _

At the Joppa tannery in Leeds Mr. Nickols tars about 12,000 skins of all kinds per

week, and he uses 120,000 gallons of water in the same time; but a large portion of

this quantity is consumed in the washing of sheepskins, of which 4,000 or 5,000 pass
through the works every week. The water from the sheepskins is very foul and dirty ;
it runs direct into the river.

To remove the salt from East Indian hides, 100 or 120 of them are put into a tank
with from 700 to 1,000 gallons of water; after soaking for a day or two, the brine pro-
duced is run off, and fresh water is let into the tanl several times in succession until
the salt is washed out.

A sample of the first soaking was analysed, with the foilowing results :

Total solid vesidue in an imperial gallon - 692 grains.
Containing organic matter - - - 74,
common salt - - - 549 .

22
The organic matter contained nitrogen 13-66 grains per gallon.

It is here seen that each gallon of water has dissolved from the hides 550 grains of
salt, and 1,000 gallons would at the same rate contain about 80lbs. of salt. Mr. Nickols
stated that about 41bs. of salt is required in salting a hide, in which case a very large
portion must remain to be removed by the subsequent washing.

Taking the quantity of salt as determined by this analysis at about 11h. per hide,
which is only one-fourth that which is said to be used in salting, we have ai enormous
‘quantity discharged into the river in the course of the year.

# See Appendix No. X, p Ixxxi.
9
C =

Ny KT ar st
PRANY A AT AL,

e
R

L4

i A N A T



P R P R T
F e e A L TP L.

.

by the skins, which is considerable.
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Before discussing the question of disposal of this salt liquid, a few words may be said
inregard to the other waste matters of the tanneries.
English or foreign, can be converted into leather, it is necessary to remove the hair.
For this purpose they are soaked in tanks with a mixture of lime and water to swell the
skin and loosen the hair, whieh is subsequently seraped off.

From the evidence before quoted we learn that the water is never run off from these
pits ; but once or twice in the week water is added te wmake up for that brought out
The lime itself, when exhausted, is dug out from
time te time and carted away for manure.

Now, although this lime liquor is not absolutely run out into the draius or the river,
it is certain that little by little it is brought out with the skins on to the pavement on
which the hides are scraped, and thus finds its way to these outlets. And it is not only
the liquid which is so removed, but a large quantity of the solid matter which is
necessarily stirred up by the removal of the hides.

A sample taken from one of these tanks gave the following results upon analysis :

Total solid residue per gallon 2,016 grains.

Containing organic matter - - 748,
» hydrate of lime - - 358,
” carbonate of lime - - 119 '

The organic matter contained 147} grains of nitrogen.

The hair scraped from the hides is sold to the carpet and cheap blanket ( ¢ for work-
houses ) manufacturers, and the very shert hair for mnanure; the fatty matter and
skin go to the glue makers.

The hides and skins prepared by the two previous processes are converted into
leather by being brought in contact with a variety of substances, which we need not
enumerate.

The liquid in these tanks is very valuable, and every care is taken fo prevent its
heing wasted ; very little, therefore, finds its way to the river, except upon the rare
occasion when the tanks are emptied. The spent bark and solid waste from other
tanning materials is usually burned or otherwise disposed of withoutf recourse to the
TiVers. _

The following is an analysis of the liquid running from a spent tanpit at Bramley
Hall, near Leeds :

Total solid residue per gallon - - 1,442 grains.
Organic matter - - - - 916 ’
Chloride of sodinm (common salt) - 57

'The organic matter contained 104 grains of nitrogen.

Very few words need be said about the disposal of these three forms of refuse. Out-
side the tanning community itself, from whom we have no right to ask an unfavourable
verdict, there can be but one opinion, which is that the refuse matters from a tanyard
are disgusting in a high degree, and should on no account be allowed to pass into
rivers.

On the other hand, their composition .is favourable to the expectation that they
would he very beneficial to growing crops.

Mur. Nickols, to whom we are indebted for much valuable information, has (amongst
others) shown the practical use of these liquids in agriculture by experiments on his
own land. The chief difficulty Mr. Nickols experienced was that he had not land enough
for the proper distribuiion of the whole refuse liquid of his tanyard, and that the liquid
from the hide-soaking tank was too strong. It isreadily conceivable that a quantity of
salt so great as that shown by the analysis would be destructive to vegetation unless
the liquid were largely diluted.

In Leeds, and other similar towns, the disposal of the refuse of tanyards will naturally
be into the sewers, and so on to laud; and when this cannot be accomplished,
arrangements must he made for its direct application after sufficient dilution.

Mr. Nickols told the Commissioners that if the tanners of Leeds were deprived of
an outlet for their refuse waters, “itwould shut up the entire trade, and throw perhaps
20,000 people out of bread.”

Such a contingency we cannot, of course, contemplate for an instant ; but we believe
that the pollution of the river, which is undoubtedly very considerable, from tanning
refuse may be prevented without injury to this very important industry.

Oclirey Water.—The water flowing from old coal-workings frequently contains much-

iron, which is extremely injurious to manufactures when it is brought down in any
quantity to the mills.

Before the hides or skins, whether |
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Evidence was given at Huddersficld of mischief to the extent of thousands of pounds
:used by a sudden influx of such water into the Colne and the Holme. This “ochrey”
water contains oxide of iron in a soluble state, but the solution rapidly changes by
exposure to air, and the iron is deposited as a yellow mud precisely similar to that
which is formed from orvdinary chalybeate waters and in the little streams flowing from
peaty ground (as at the bottom of the embankment of the Redbrook reservoir at
Standedge, near Huddersfield). To get rid of this iron nothing more is necessary than
to cause the water escaping from the old coal-workiogs to traverse shallow pools or
canals (made tortuous, if necessary, to economize space), so that the current may he
arrested and the water freely exposed to the air. In these circumstances rapid and
complete separation of the oxide of iron takes place; and this, when dug out from
time to time, and allowed to dry, would find a market, and probably more than pay for
the small expense incurred in arresting it from passing into the rivers to their injury
for manufacturing purposes.

Serciar, CoxpITION OF PRINCIPAL T OWNS VISITED.

The following remarks are the substance of our observation of the individual
condition of the towns we visited and the pollutions caused by them to the rivers on
which they staud. Skipton is the town situated highest on the river Aire. The popu-
lation is about 5,000; the rateable value about 9,000/ There is a local Board of
Health, and waterworks for the supply of the inhabitants, The district is partially
sewered and drained. Out of 1,100 houses some 300 have waterclosets; in all other
cases therc arve privies and cesspits. At some of the factories the excreta of the
workpeople is intercepted and is regularly carted away to the land. The town sewage
is discharged into a stream, the dry weather volume of subsoil water and sewage being
akout 200,000 gallons per day; mixed and diluted in Ellar Beck with three or four
times this volume of water, the whole falls inte the rviver Aire. Cesspits are emptied
from time to time, and the refuse is removed to the land for agricultural uses.
Dyeworks, siaughterhouses, tan and lime works, paper milis, and the factories in the
district, all discharge the fluid refuse produced into the nearest water-course, sewer,
or drain, so that the volume flows into and down the river. There are water-
wheels on the “becks” and small reservoirs or *“dams” connected with the cotion
factories. The sewage in dry weather is the cause of great nuisance at the water-
wheels, and the foul sediment in the dams when flushed out ¢ stinks awful.” River
improvements have been carried out near Skipton, which are fully described in the
evidenee, by Mr. Fenwick of Leeds.

Keighley is situate below Skipton and Bingley, on the © North Beck,” which falls into
the viver Aire. There is a local Board of Health, and there are public waterworks.
The population of Keighley is about 20,000. It has grown rapidly and is increasing,
manufactories having recently been extended here. The principal business was worsted
spioning and manufacturing; now there is a considerable trade in machine-making,
such as spinning machinery for worsted, power looms, washing machines, castings in
iron, and tool manufacture. There are 57 mills, large and small, on North Beck,
Sladen Beck, Bridgehouse Beck, and the Werth paper mill power has been largely
increased of late, and is at this time being further increased. The town has been
partially sewered and drained, the fluid refuse flowing into the Worth and Aire.
Until recently, solid refuse and furnace ashes from stcam hoilers were thrown into
the natural water-courses flowing through the town, and were consequently swept down
the river Aire. The sewage in dry weather is the cause of great nuisance at the water-
wheels, and the workmen have frequently been obliged to leave the mills sick.
 The amount of solids thrown into the North Beck and the Worth, such as material
excavated from foundations, road serapings, ashes from steam boilers, aud other solids,
has raised the beds of the streams within 30 years from three to four feet, choking the
outlets of draius and sewers, and causing injurious floodings to adjoining lands. Gravel
aud sand are occasionally washed down by floeds, which also tend to raise the bed of
the river. Since the establishment of a local Board of Health, throwing ashes and
other solids into the streams has been forbidden, but the law is evaded by many and
openly defied by some; soapsuds arc allowed to flow into the river, which in summer
ferment and give off large volumes of foul gases. Local disease is imputed to this form
of polluticn.

Bingley is situate on the river Aire about four miles below Keighley, the town
coutaining about 6,000 inhabitants; the parish about 10,000. The town is governed
under the powers of a private Act of Parliament by Commissioners having a property
qualification. There are 30 at present, LElections of commissioners do not take place
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by the ratepayers. Harden Beck flows through a portion of the town into the river

Aire. Solids arve thrown into the beck and into the river by the inhabitants, Refuse

from mills and factories, as also sewage, flows in. Most of the sewage goes direct into
the river Aire. There are privies and cesspits fo most of the houses; waterclosets arc
exceptional. ]

Bradford is an ancient fown, situated on a «beck,” about four miles south of the
river Aire, into which the water of this beck falls near Shipley. Bradford Beck flows
down through the centre of the town. The area of the watershed at the lower part
of the borough boundary is about 11,000 acres, and at its junction with the river Airce
at Shipley the drainage area is 14,660 acres. The borough was incorporated Sth June
1847, and in 1841 contained a population of 66,0003 in 1851, 103,000; n 18061,
106,000. The township of Bradford in 1801 contained a population of 6,393; in 1811,
7.767; in 1821, 13,064; in 1831, 93,293 ; in 1841, 834,560; in 1851, 52,493; in. 1861,
48,646. During the time the population seemed to retrograde local trade was largely
increasing, as is shown by returns made to the Board of Trade. DBradford is the
centre of the worsted district, and, according to the returns of exports from thai
district, the value of the goods was, in the year 1862, about 9,750,000/ ; in 1863,
13,250,0001.; in 1864, 16,250,000L; in 1865, 18,7-50,0001._; a}ld in 1_866 they possibly
reached 20,000,0007., so rapidly is the trade of the district increasing, owing to the
iitroduction of improved machinery, so that the producing power of the manufac-
tivers has increased more rapidly than the population. The contamination of the
streams has increased rather according to the growth of the trade than with the increasc
of local population, There is increased pollution from dyeworks, from soapsuds, and
from refuse of various kinds produced in manufactures. The wholc of the sewage ol
Bradford, and of the populous district above the town flows into the beck, producing
an .indescribable state of pollution. It has become a Yorkshire proverb ef comparison

. for any foul stream to say of it that it is as polluted as Bradford Beck. Af the time of
: our inquiry Bradford Beck was the source of supply to the Bradford Canal, the fluid
! in which became so corrupt in summer that large volumes of inflammable gases were
! given off, and although it has esually been considered an impossible feat to «“ set the
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‘River Thames on fire” it was found practicable to set the Bradford Canal on fire, as
‘this at times formed part of the amusement of boys in the neighbourhood. They struck
"'a match placed on the end of a stick, reached over, and set the canal on fire, the flame
‘vising six fect high and running along the surface of the water for many yards, like
a will-o-the-wisp ; canal boats have been so enveloped in flame as to frighten persons
. on board. Bradford Beck, like other streams in the West Riding on which popula-
tion has grown up and manufactures have been -established, has been choked with
solids and polluted with fluid refuse, waste dyewater, soapsuds, and sewage. Throwing
in of solids has been prohibited in the town, but on inspection it is evident to sight that
any municipal rules to this effect are broken. At some of the large mills mounds of
ci::ders from the steam boilers are placed against walls bounding the beck, evidently
to fall or be washed in by rain, and in some Instances trap-doers are suspiciously
handy for the admission of such ashes into the beck. Although there is a preventive
ower within the borough, this does not extend beyond, and, consequently, solids,
including furnace ashes, are systematically thrown into the tributaries of Bradford
Beck.
* TLeeds is situated on the river Aire. There are tributaries flowing through the
town ; these are Sheepscar Beck, Holbeck, Benyonbeck, Balmbeck, and Dow Beclk.
In the year 1080 Leeds was a farming village, having a population of about 300.
Bede, in 735, calis Leeds Levdys; in Domesday survey it is Leedes. The population
of Leeds at present is about 998,000, the rateable value was 593,779!. in 1865, and
is rapidly increasing. 'The parliamentary and municipal areas are coextensive. Therc
are 15 townships within this area, and until the year 1866 each township exercised
independent jurisdiction over highways, roads, and drains. The local municipal
government has, however, been consolidated. )

The principal trades now carried on in Leeds are, in manufactures, woollen,
worsted, linen, flax, and silk. There are cloth dvessers, large dyers, waste and mungo
dealers, and the most extensive tanneries in Great Britain. Many tanneries arc
situate in a district called Joppa. There are paper mills, oil mills, corn mills, saw
mills, chemical works, and glue works, bone mills, iron workers, wire grinders, machine
makers, and most extensive iron and steel works. 'The worsted trade has of late years
declined in Leeds. ' _

Up to the year 1841 Leeds was partially supplied with water for domestic uses
from the viver Aire, being pumped by steam-power from near Leeds Bridge. This
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source became so polluted that the works were abandoned, and at present water is
_taken from the Wharfe; but a great extension of the Leeds water supply is under
consideration from the district on the Washbourne, where water of a fine and pure
character may be obtained from the millstone grit formation. ‘
Leeds has Deen partially sewered and drained, the entire volume of sewage, solids and
fluids (from 7,000,000 to 12,00C,000 gallons per day) being turned into t%e’ river Aire
:'-.b?ve Thorpe Hall pastures, creating a great nuisance. 7
The whole of the becks flowing through the town arve fouled with waste refuse from

dyeworks, tannerics, and the various other manufactures, from their source beyond the
municipal boundaries to the Aire, which river is also polluted along both margins

Carcasses of dead animals float down until intercepted by shoals and banks, where they:
remain to become putrid and most offensive. No adequate form of water ;onservancy
i+ exercised either within or beyond the area of thie borough. ~As the population of
ifeeds has inereased, and manufactures have been extended, the local death rate has
risen, until the town is ranked by the Registrar-General amongst the most unbealthy
¢f’ Great Britain. In the township of Leeds the death rate from 1851 to 1860 was
28 per 1,000, and from 1860 to 1864 was 29-5 per 1,000. .

At the skinneries and tanneries portions of the waste materials are utilized. Hair
{from hides is sold for the manufacture of carpets and cheap blankets ; that which will
not serve such purpose is sold for manure. The parings and fatt} matter cut and
scraped from the hides is sold for glue-making. Spent bark is carted away, or is
hurned in steam-boiler furnaces. An attempt has been made to irricate grass land
with the fluid refuse from tanpits near Leeds, but it appears to have been used in a
state too strong, as some of the grass was injured. Sewage from a town or from a
manure tank will kill vegetation, as will guano and other manures if applied in too
great strength. Manures of any kind must be applied to land under proper conditions
if' the full benefits they are capable of giving are to be obtained. The site on which
Leeds stands is flat on both sides of the river Aire, and also on the margins of some
of the tributary becks, but middle and higher portions of the town are on sloping
sround, affording good surface gradients. 'This natural advantage to the free flow of
sewage of a quick gradient has been made a disadvantage by constructing sewers and
drains having no adequate provision for full and constant ventilation. The houses in
the older parts of the town are built in narrow sireets and close courts, having commeon
privies, and cesspits crowded in amongst the cottages; in upwards of one thousand
instaiices parts of cottages (bedrooms) are placed over such foul receptacles of putrid
matter, it is these mal-arrangements, in conjunction with stream and river pollutions

defective ventilation of sewers and drains, and defective river scavenging, which cause’a
the mortality in Leeds to be so large. There are about 45,000 Touses within the
boreugh, and 12,000 privies and cesspits, besides waterclosets, of which there may be
4,000 or 5,000 at present in use. Storing human excreta in cesspits close to houses
until the mass becomes putrid is oue of the prire causes of preventible disease. Such
(:BSS})ﬂES are emptied at greaf cost in money, but they arve never cleansed. The bottom
and §1des are saturated with the taint of rottenness, so that during summer an empty
cesspit may cause more injury than when full. Typhus fever is one of the most fatal
diseases of operatives, and is also most costly to the community. A labouring man in
the prime of life, when killed by typhus fever, gencrated and intensified by filth
allowed to accumulate near his dwelling, beneath his bedroom, in pigsties, in unven-
tilated sewers and drains, or in polluted rivers, leaves his widow and children an abiding
hurden on the parish. This problem may be worked out stage by stage to the cleavest
demonstration in hundreds of instances. The privies and ashpits are said to be cleansed
betwixt 10 o’clock at night and 7 o’clock in the morning, when the ¢ stench” in the
locality under such operation is described as ¢ fearful.” About 55,000 tons of such
refuse is removed each year, at a gross cost of 7,000/, and an actual loss of about
4,000/, The foul state of the becks and river Aire may be inferred by the number
of carcasses of pigs, dogs, cats, &c., having been removed to the extent of fifty in a
a day; but it must not be inferred that these carcasses are removed with any degree

of regularity. Pollutions in Leeds may be placed in the following order as indicating

tl.leu'. injurious effects on health :—Polluted subsoil and atmosphere by cesspits and

pigsties, polluted water-courses from manufactures, and fouling of becks, river, and

aimosphere by defective sewerage and deficient sewer ventilation; these nuisanees
may be mitigated by improved works and better vegulations, so as to reduce the
local sickness and materially lessen the annual death rate. The property in Leeds and
the trade of Leeds may De fairly called upon fo contribute by a small rate to pay for the

necessary establishment charges, but they now pay a tax in the form of poor’s rates

e 4

VRGO, L R N TR 6 Erishiuaaeet

- ‘_ S et AT
Sl i st i ” e
T, pyh

e X "

i e - B

i




FIY P IY PR SN S N PRI .
TP AT 2 p A VAT PNt S e X

=1 RIVERS COMMISSION :—REPORT.

and charities more than would be required to establish and continue preventive
measures. 'The misery suffered by sickness, and the loss in wages to workmen, if
fairly valued, would show that they and their families lose more by neglect of proper
sanitary regulations than they would have to pay in money judiciously expended on
sanitary rates for proper regulations and efficient works, :

Todmorden is situated at the head of the river Calder, which rises at the base of the
range of mountains dividing Yorkshire and Launcashire. Millstone erit forms the
dividing 1idge, and prevails down te the coal fermation, which crops out at Halifax
and Huddersfield. The mountains range from 1,200 feet up to 1,500 feet elevation,
the average rainfall in the district being about 50 inches, in a dry year falling as low
as 34 inches; in a wet vear reaching up to G7 or 70 inches. The population of
Todmorden was in 1801, 2,513, and at the census of 1861, 9,146. The principal trade
carried on is cotton manufacture.

A great abuse of the river Calder takes place at Todmorden by general neglect and
by throwing in ashes, road scrapings and other solids. The river water is also polluted
by sewage, privy refuse, and by fouled water passed in from the several mills. The
stream has been partially embanked, but so inefficiently that some portion of such
banks usually give way during floods, causing heavy losses to manufacturers and work-
people. The mills, machinery, and goods of the manufacturers are injured, and the
working people are deprived of employment and wages during the intervals of restora-
tion and repairs. The site on which the town stands is a tolerably level space of land
several hundred feet above the sea. The river winds over this ground, and has been
raised in its bed, partially by the action of rain-flood waters washing gravel sand and
silt from the mountains, and partially by the inhabitants and manufacturers throwing
in solids, such as road scrapings, steam-hoiler ashes, and the ovdinary rubhish common
to a town population. There are also mills and weirs which pond the water at certain
points ; and road bridges have been censtructed so low as to impede and baci up flood
waters, thus adding to the mischief and loss which occurs. At page 398 of the
Evidence, a woodeut cross section is given of the river, showing its weak embank-
ments, the relative level of the adjoining turnpike road, of the land, and also of the
former bed of the river; the ordinary water line and the flood line to which the water
rose on the 16th November 1866 has been added. Our local inquiry was made on
the 19th of November, or three days after the flood of the 16th. We inspected the
houses in the district, and found that the basements of large mills, containing carding
machines and power looms, had been flooded so as to injure much of the partially
manufactured goods and utterly to ruin portions of the machinery. HMany cottages
bad been flooded to a depth of several inches, causing great discomfort to the
inhabitants.

Some of the manufacturers do not throw their steam-furnace ashes into the river,
but have them carted away. Others having always got rid of their ashes (to the extent
of several hundred tons per annum) by throwing them into the stream, consider that
they have acquired a preseriptive right to do so, which they will defend af law against
any objecting manufacturer or riparian owner situated below; but here as elscwhere
a prohibition against river abuse by solids and pollution by fluids exercized under
Parliamentary river conservancy powers would obtain willing obedience from all
parties.

Halifax is a corporate and parliamentary borough, having a population of 56,000
and a rateable value of 165,000L. The town is sitnated on the river Hebble, which is a
tributary of the river Calder. Theaverage rainfall is about 36 inches. 1t is one of the
chief seats in the West Riding of the woollen and wersted manufactures. Millstone
grit forms the stratification from the western dividing ridge of mountains down to
the edge of the coal-field at Halifax. The town is built on ground sloping up from
the river Hebble on both sides. Good building stone is obtained from quarrics in the
Jocality.

_ The corporation is proprictor of waterworks, consisting of extensive storage reservoirs,
situate above the town : the water is of good quality., There are about 11,500 houses
and some 960 watercloscts and 5,000 or G,0CC privies and cesspits. Aiain sewers
have been construcied at a cost of G5,000/. The sewers pass the sewage into the
Heblzic, and so on into the Calder. Ruch solid refuse is thrown or is washed into
the river within the borough, although there is a muuicipal bye-law against this form of
abuse, hut beyond and above the horough there is no local control.

The main sewers in Halifax had not been ventilated to such an extent as is
necessary, neither had all the houses been drained. "From these and from other
sanitary defects there was a local death rate in 1861 of 34 per 1,000 ; by improved
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management this has since been reduced to 24 per 1,000. At some large mills the
privies are so arranged that the solid falls into_receptacles speeially provided, and is
carted away at intervals to be applied for agricultural uses to land. This practice is
not general, but may be made so with advantage.

The several larze manufactures, both in Halifax and on the streams above the
town, pollute the waters by fluid refuse from washing, scouring, and dyeing. Com-
plaints are made as to special pollutions, but the law is powerless as it exists at present.
Special nuisances may be proceeded against by mdiectment if they can be proved
injurious to health, but the onus of such proof must be taken by the prosecutor, and as
there is no independent tribunal empowered to provide, enforce, and levy rates to pay
for works of prevention, the evil goes on unchecked and accumulating. The streams
flowing intoand through Halifax are polluted in proportion to the extent of local manu.
factures, and if no precautionary measures are taken to prevent or to diminish pollution,
it will go on increasing with the growth of local trade. The great manufacturers
experience the evils of river pollution to which they contribute, and foresee some of
the inevitable consequences to which such pollution must ultimately lead, and are
willing to aid in carrying out any well-devised remedy. ILocal association for pre-
vention of abuse and pollution of the streams has been tried and has failed in
Halifax. '

Huddersfield is one of the principal seats of woollen manufacture. It is situate on
the river Colne, which falls into the river Calder. The town stands on the edge of
the Yorkshire coalfield, having millstone grit westward, rising up to the ridge of
mountains dividing Yorkshire and Lancashire, and ranging from 1,200 to 1,800 feet
elevation above the sea. In the year 1801 the inhabitants of the township numbered
7968 ; at the census of 1861 the number had increased to 34,877, and this inecrease is
going on. Huddersficld is at present governed by Commissioners. A charter of incor-

oration is contemplated. The Commissioners bave provided waterworks, an extension
of which is under discussion; they have also partially sewered and drained the town.
Huddersfield is surrounded by manufactories and populations situated on the streams
which flow down to and through the town. A list of these mills and of the owners or
occupiers, with other details in full, will e found embodied in the Evidence, pages
104 to 109. The whole of the streams in the watershed of the Colne and its tributaries,
from the dividing mountain-ridge down by the river Calder, are more or less abused
by throwing in solids, as excavations from foundations, ashes from steam-boiler
farnaces, road scrapings, &c. In some instances, soaps and oils used in washing and
dressing cloth and wool are partially recovered, but not so as to remove all injurious
matters from the water. Sewage, dye-waste, and other fouled liquids are poured out
to pollute the streams. Mud from the several goits and lodges is flushed from the
mills above to those below, and so on to the river Calder.

Dewsbury is an ancient township, situated on the river Calder, and in the midst of
the Yorkshire coalfield. The population of the town and suburbs is about 25,000.
Dewsbury, Batley, and Heckmondwicle have by joint parliamentary powers established
waterworks. ‘The local manufacture is chiefly heavy woollen goods, as witneys,
Devons, pilots, kerseys, scalskins, fiannels, baizes, serges, blankets, druggets, rugs,
coverlets, collar-checks, carpets, cloths, and goods of finer sorts. Dewsbury is also the
centre of the shoddy trade. The town has been partially sewered, and some of the
houses drained. There are many common privies having cesspits, The town enjoys
the accommodation of both water (viver and canal) and railway communication. The
several mills and dyeworks pollute the river by pouring in their fluid refuse ; sewage
is also discharged into the river. Urine is used in scouring heavy woollen goods, and
is collected from the population around. Dewsbury and the other towns in the district
are carrying on a large trade, which has rapidly increased and is inereasing, but only so
far by more and more abusing and polluting the several tributary streams and the
river Calder. There are men living who fished and caughbt fish in these streams,
where, at present, fish life in any form has been rendered impossible.  An intercepting
drain bas been jointly made, parallel with the river Calder, by eight manufacturers,
to receive the waste water and dye refuse from each mill, and pass it down beyond
the Jowest of these cight wills, so that as each mill pumps water from the river inter-
vening, it is equally pure to the entire number. 'The velume of polluted water is,
however, discharged at the lower end of the intercepting drain, so that the viver is
more polluted at this point than if each mill discharged its refuse water indepen-
dently. This power of interception would be turned to common advantage if carried
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out, as it may be, on a greater scale, and the entire volume of polluted water clarified
before discharging itself into any stream or river. _ _

Walkefield is situated on the Yorkshire coalfield, at the north side of the river
Calder, which is navigable to the town. Itisa municipal and parliamentary borough,
having a population of about 93,000 inhabitants. Near the town are the Hopse of
Correction, the West Riding Pauper Lunatic Asylum, and the Union Workhouse.
There are a new market-place, market-house, and slaughterhouses. There is a weekly
market for cattle and sheep, as many as 1,000 head of horned cattle and 13,000 sheep
having been penned and sold in one day. The average sale s, however, about S0O0
beasts and 6,000 sheep. This special trade in live stock materially adds to the pollu-
tion of the viver below the town. There isa large trade in corn, malt, and wool;
worsted spinning is carried on, and there are several dyehouses. Cocoa-fibre mats
and matting are made and woven extensively at the prison, as also by private firms.
The town is partially sewered and drained, the sewage containing the washings of the
cattle and sheep-pens, as also of the slaughterhouses, being delivered into the river
Calder below the town. A private waterworks company pumps water from the river
below the outlet of the sewage, and filters it for the domestic uses of the inhabitants.
A description of the works and the processes of clarifying and filtering this water Is
embodied in the Evidence. The mayor and others remembered in their youth fishing
in the Calder, opposite Wakefield; at present the water comes down containing the
sewage and dye-water refuse, soap waste, and other forms of pollution as dlsc}]arged
from Todmorden, Halifax, Huddersfield, Dewsbury, and all the other towus, villages,
mills, and dyeworks situate above. In dry weather the banks of the river are covered
with dark thick slime, and the entire volume of water is stained with dye-refuse. There
are many common privics and cesspits, causing local nuisance and excess of diseasc.
The earth-closet system has been tried at the prison and a letter from the governor
on the subject will be found, Appendix No. 2.

Pontefract, commonly called Pomfret, is an ancient borough and market town. It
was a borough in the reign of Edward the Confessor, but it was not incorporated until
ihe second of Richard T11. The population is at present about 5,300, and the rateable
value 15,0000, The local government is vested in the corporation and in 33 self-elected
street commissioners; these two bodies act independently of cach other, from which
divided jurisdiction much injury arvises in sanitary and other respects. The mortality
has increased from 14-8 in 1861 to 201 in 1866. The Local Government Act has
not been adopted. In such large towns as Birmingham, Sheffield, Leeds, and in other
places, street commissioners have heen superseded by the corporations, which in all
cases are representative, Pomifret moves more slowly in consolidating her means of
local self-government. The town has been partially sewered, the sewage flowing into
the canal. There are 1,202 houses and 175 waterclosets. There are waterworks in
the hands of the commissioners; water is pumped by steam-power. Pontefract is
situate on the permian or magnesian limestone formation, at the eastern margin of the
Yorkshire coalfield, and at some distance from the river Calder. The town of Castle-
ford is situated near the junction of the rivers Aire and Calder. In neither town is
there much of the woollen or worsted trades carried on. Inquiry was made at
Pontefract beeause it is situate in the lowest drainage area of the combined watersheds,
and though serious pollutions are not added either by Pontefract or by Castleford,
the river Aire bears along the combined pollutions of the entire drainage aveas of hoth
stcelf and the Calder, and conscquently the whole of the pollution of the woollen and
worsted manufacturing district of the West Riding.

The injury inflicted by the river pollutions of these and other towns to the estates
. of many riparian owners is very great ; streams which in the memory of men now living
were comparatively pure and well stocked with fish, are now black and stinking.
The land through which such polluted streams flow is ruined for residential purposces,
and is injured and reduced in value even for mill purposes ; the water is so bad as to
e considered unfit for manufacturing uses, and other sites are selected where water can
be obtained from canals, or by sinking wells and boring. In many instances cattle will
not drink the local river water, and farms are depreciated in consequence. Large
country-houses which formerly, with their river frontage, rights of fishing, and orna-
mental gardens and pleasure grounds, werc valued as residences, have been abandoned,
or are let merely at farming rents and for farm purposes. The cattle plague pre-
vailed to a great extent in the Thorp Hall meadows below Leeds, and on lands
bordering foul rivers in other districts. This fatal disease was considered by the
tenants and riparian proprietors to have been agaravated by the foul state of the water,
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and by the tainted atmosphere caused by river pollutions. 'The towns are . poisoned
in some degree by their own sewage and cesspool matter, and are taxed to a consider-
able extent to remove this putrid refuse in a most barbarous manner, Manufacturers
pollute the water for each other until the streams have to be abandoned for all but the
coarsest purposes of trade, and clean water has to be purchased from waterworls
comparies, or must be sought at great cost in well-sinking and horing, to which must
be added the charges for extra steam-power. In some cases the manufacture and
dyeing of fincr sorts of goods has been necessarily abandoned, and in other cases

extension of manufacture is rendered impossible because there is no additional volume
of clean water to be obtained in the district.

Warer SuprLy.

We have already shown in previous sections of this Report how great a change has
oceurred in the condition of the rivers of the West Riding of Yorkshire during the last
century and indeed within the Jast 25 or 30 years. Several witnesses examined at
Wakefield and at Leeds spoke to the original purity of the rivers Calder and Aire,
which at those points carry the combined waters of many subsidiary valleys and of
large areas of country.

Mr. Rhodes, the Mayor of Wakefield, says, “In my early days the river here was
«« hure or nearly so. I am speaking of the river Calder : the water was sweet and clean,
« and it was full of fish ;” and Mr. Oxley, the Mayor of Leeds, in reply fo the question,
« Have inconveniences heen suffered within the borough of Leeds from the pollution
« of the river, and the water being rendered unfit for drinking purposes?” said,
« So much so, that 1 know formerly the water that was supplied to Leeds for domestic
« purposes was taken from the Aire; but it became so offensive that of necessity a
« different supply was sought for.” And this evidence was abundantly confirmed by
many other witnesses. Of the condition of the river Calder at Wakefield, and the most
important streams of the district at the present time, the Commissioners scarcely
required evidence other than that afforded by their own observation ; but such evidence
abounds for those who will take the trouble to read the shorthand writer’s notes of each
day’s inquiry in Vol. 2 of this report.

With this changed condition of the rivers, with foul instead of clean water flowing in
the smaller streams, past hamlets and villages, and water still fouler because more
repeatedly used and abused flowing in the rivers and through the large towns, we ave
prepared to find greatly diminished facilities for the domestic supply eof the district, and
ought to find eorrespouding arrangements for obtaining that supply from other sources.

Before the great extension of the woollen and worsted trades, the inhabitants of the
West Riding obtained their supply of water for domestic uses from springs or from
streams the product of springs, and in a great number of instanees they do sonow, both
in villages and in small towns in the higher parts of the valleys.

The supply of water from springs is however for the most part limited in volume,
and in some cases must either be carried home by hand or be purchased from itinerant
water-carts at a cost which tends to reduce to a minimum the quantity consumed, and
is provocative of uncleanliness and its attendant evils, whilst the streams have in great
part ceased to be fit for drinking purposes or even for cleansing or culinary use.

As water becomes more and more monopolised for trade purposes, the sources now
used for domestic supply will be still more irretrievably cut off, and unless remedial
measures be adopted many of the working classes must be more and more driven to a
use of discoloured and tfainfed water.

In dry seasons many of the inhabitants of the West Riding now suffer a water famine,
and that even where there is an abundance of good and wholesome water available if it
were properly collected, stored, and distributed.®

The question of the water-supply of the district of the Aire and Calder is sointimately
associated with the well-being of the inhabitants, not only as a community requiring this
necessary clement for general and domestic use, hut as a great centre of manufacturing
industry to which good water is indispensable, that we require no apology for entering
upon the subject in some defail, in order to show what has been, and what remains to be,
done towards supplying a want which is now so widely experienced.

It has been -seen that the united watershed of the Aire and Calder valleys down to
Castleford comprises an avea of 708% square miles, of which the greater portion or about

* Tor some observalions and suggestions in relation to the formation of Impounding or Storcage Reservoirs,
sce Paper Appendix No. VII,, p. Iviit.
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600 square miles is covered by millstone grit and the coal measures in about equal pro-
portion ; nearly 100 by limestone, and the remainder by the Permian formation, new
red sandstone and alluvium.

From the composition of these geological formations the waters of the different parts
of the districts take as a matter of course their distinetive characters as to softness and
purity. Analyses of some of them are given further on.

The quantity of water available for the supply of the West Riding is, as in other cases,
materially influenced by the physical, as its quwalily is by the chemical characteristics
and conformation of the distriets,

The Basin of the Aire extends 43 miles above the junction of the Aire and Calder,
and is about 8 miles in width. The ridge of the watershed varies in height from 500
feet (opposite Leeds) to 1,500 feet above Ordnance datum. The Aire issues from
Malham Cove, a river apparently of much larger volume than the immediate gathering
ground would yield. In many places beyond Malhamn the surface water escapes into
swallow-holes, and this water finds its way by subterranean chanmnels to the outlet at
Malbam Cove.

The River Aire flows throughout its course nearly parallel to the ridges of the water-
shed, at a distance of about three miles from the northern and five miles from the
southern boundary in the upper part, and nearly midway between them below the
junction of the Bradford Beck. The river falls rapidly from Malham to Gargrave,
where it is 350 feet ahove Ordnance datum; thence it descends more gradually, but
with uneven fall to Castleford, where it is 40 feet above Ordnance datum. The Aire
for the most part flows at the bottom of a deep valley with hills rising steeply on each
side of it.

The Basin of the Calder is about 35 miles long, and vavies considerably in width ;
the ridge of the watershed is from 500 to 1,600 feet above Ordnance datum.

The River Calder flows nearly parallel to and about five miles from the northern
boundary of the watershed. The Colne, which is its principal tributary, rises 13 miles
towards the south. As in the Aire Basin the water passes rapidly to the river.

The river resulting from the junetion of the two streams, and which below such june-
tion is known as the « Aire ” has a gentle fall for nearly 30 miles, till it joins the Ouse
a few miles ahove Goole, collecting the rainfall from a limited area of about four miles
in width.

The rainfull varies considerably in different localities over this avea, for instance.—

jI‘IIL) Fenwick gives the average rainfall at Flolbeck, Leeds, as 21°01 inches (17-04 to
52 18).
The rainfall at Bradford is 3600 inches.
' Huddersfield, 82-00 inches (2439 to 43:83).

The average of 37 years at Halifax, 32:06 inches, varying from 24 to 41 inches.

On the ridge of the basin it reaches 50-00.

The annual average throughout this district is probably about 36 inches, and in
droughty seasons about 24 inches per annum.

As regards the eaireme upper paré of the Aire basin which rests on limestone, the
water both in the river itself and its tributaries is hard, but not inordinately so; and
the question of water-supply, so far as quality is concerned, is not of pressing importance,
'The rainfall is abundant, the population sparse, and the river very little polluted.
~ The millstone grit supplies a large volume of the purest water, but many towns, as
Bradford and Halifax, have quite outgrown the water resources of the vallies on which
they are situated; with coal abundant en the one hand, and pure water from the mill-
stone grit plentiful on the other, they were originally most advantageously placed to
meet a rapid increase of trade. Coal is still abundant and cheap, but water, except
from a distance, has failed them.

Large quantities of water are drawn from deep wells and bore-holes, but the incessant
drain upon the substrata sensibly diminishes this source of supply as shown in the
cvidence, especially at Leeds and Bradford.  The supply of water for trade as well as
for domest'lc purposes has thus become rapidly dependent on distant sources.

Some of the large towns bordering on the millstone grit have at great expense ohtained
supplies of cxcellent water from gathering grounds on that formation within the Aire
and Calder basins, Leeds and Bradford take water not only from these, but from the
Vvharfe valley as well, -

r

T'he water supply of Leeds 30 years ago belonged to a private company, and was
obtained from the Aive; it is new in the hands of the corporation, and is derived chiefly
by pumping from the river Wharfe. The entire volume obtained appears to he about
4,500,060 gallons per diem, of which 500,000 gallons is taken by manufacturers, the

RIVERS COMMISSION :—REPORT. xlv

remainder being applicable for domestic and public purposes. The domestic supply is
constant, but, as a whole, is becoming insufficient from the growth of trade. Many
springs hitherto used for trade purposes are now failing from the increasing drain put
upon them by wells and collicries ; from one colliery alone belonging to the Low-moor
Iron Company at Beeston 2,500,000 gallons being pumped daily. Tresh demands are iu
consequence made by manufacturers upon the corporation waterworks.

The quality of the present supply is also a ground of complaint. The water of the
Wharfe, liable to occasional discolouration from peat, is now becoming deteriorated by
the discharge of sewage and manufacturing refuse from towns and places on the hanks
above the pumping station. In consequence of this, and in anticipation of the inereasing
wants of a town growing both in population and manufactures, the corporation are now
applying to Parliament for powers to resort to a new source, and to bring in a daily
volunie of 20,000,000 gallons of water.

The corporation of Bradford now supplies 1,500,000 gallons per day (or about
12 gallons per head), for domestic, 500,000 gallons a day for publie, and 2,590,000
gallons per day for trade purposes, in all 4,500,000 gallons per day, and expects to bring
into the town and neighbourhood 10,000,000 gallons per day when the works are
completed. _

The corporation of Halifux supplies now 1,250,000 gallons per day, or 12 gallons per
head for domestic purposes, and 292,000 gallons for trade purposes, and will, when
works now in progress are finished have a supply of 3,700,000 gallons per day. +

Huddersfield has an insufficient and therefore unsatisfactory supply of water for
domestic purposes, varying from seven to 10 gallons per head. In 1804 one reservoir
was dry and the supply partially ceased, The waterworks are managed by commis-
sioners. More happily situated than others, some of the manufacturers of Huddersfield
have an abundant supply for their purposes drawn from the narrow canal, and from
springs, and wells on their own premises, or from reservoirs in which they impound the
water of the Colne and Holme when it comes down pure; the supply for domestic
purposes is, however, acknowledged to be deficient, and the commissioners have applie
to Parliament for powers to improve it, but hitherto without success. At present the
poorer inhabitants of Huddersfield are occasionally very badly off for water. &r. Abbey,
the surveyor to the commissioners, remarks: “The millowners have fouled the stream,
« ywhich was the natural supply of the district. The water was uscd originally by many
« people for culinary purposes, and while the millowners have taken away this natural
« gupply from these streams, they have not of themselves provided au artificial supply
« for those poor inhabitants.” As the nccessities of trade require it there is a call for
an improved water supply, and means will be found for accomplishing it.

The trade of Yorkshire is the very life of its inhabitants, poor as well as rich, and
any measure would be a fatal blunder which should improve the state of the rivers and
the water supply generally to the serious injury of that trade ; but we contend that not
only is a purification of the rivers and an improved water supply cempatible with the
Dest interests of the manufacturers of Yorkshive, but that if the woellen and worsted
traders are to continue to progress as they have done up to this time, if even tliey arc
to hold their own and continue to prosper at their present developments, such improved
water supply must be found and that without delay. We do not believe that any
opposing class interests nced cxist or do exist in the matter, it concerus all alike.

As regards Huddersfield there are no physical difficulties in the way ol obtaining an
abundant supply of most excellent water.

Dewsbury, Battley, and Heckmondwicke have a combined systemn of water supply,
and there was no scarcity of water during the droughty season of 1864, -

The water brought to these towns is used not merely for domestic purposes, but
largely and increasingly by the manufactorers. T he importance of this for trade is
insisted upon by many witnesses; soft water is in faet of great value, and has become
an important source of revenue to some of the corporate bodies.

The population of the lower part of the Aire and Calder on the coal measures,
magnesian limestone, and new red sandstone is very badly supplied with water. The
demand for water is enormous, both for domestic and trade purposes. A population
amounting to mnearly 750,000 is congregated in a small area in dense masses, and
vast works are carried on ; both population and trade are rapidly increasing. There
are not facilities for meeting this demand in a fit and adequate mauner; not only are
the rivers more impure, as they have received the pollutien of the upper districts,
but the same circumstances which cause the demand to be great have tended to spoil
the supply, and the growth of population and of manufactures has caused a correspondiug
increase of discharge of sewage and manufacturing refuse nto the running waters,
f3
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Thus the natural and obvious water supply—that from the rivers and streams in a
great measure derived from the millstone grit—is ruied. The water of the subsoil
is both inferior in quality and insufficient in quantity, The millstone grit formation,
which abounds in water, is at a distance; the large towns of the lower district are
consequently reduced to straits. Leeds has to seek for a reinforcement from
sources beyond the basin of the Aire in the valley of the Wharfe. Wakefield has as
yet provided no better supply for its inhabitants than the polluted Calder. Castleford
and Knottingley have to choose between drawing from the foul river or from wells
which are capable of yielding only an insufficient and precarious quantity of hard
water.

Manufacturers frequently sink bore-holes in their own premises, but this source is
apt to fail, so incessant is the drain upon the subsoil water; the richest dig the
deepest, and drain the wells of their poorer neighbours, and in their turn are liable
to have their own wells drained by pumpings from the collieries.

‘The water supply to Wakefield is a striking instance of the consequences of the
uncontrolled pollution of the river. The Calder in its course to Walkefield has drained
an area confaining 400,000 inbabitants, chiefly engaged in manufacture, and has
received directly as well as from its tributaries pollution by sewage, chemical and dye-
waste, and many sorts of manufacturing refuse. To this pollution Wakefield, a
manufacturing town of 20,000 inhabitants, adds the contents of its own sewers, and the
discharge from its own manufactories, and having done so, draws from the stream
three-fourths of its water supply. Such a source for human consumption is of course
highly objectionable, and at a former period when the water was supplied without
preparation or at the most only after sand-filtration it was no doubt unwholesome, as
seems to be proved by some cases that were mentioned to us. But the company
who own the waterworks, spare no pains by artificial means to improve the quality
of the water. The time chosen for pumping from the river is after a fresh, when
the volume of water, as compared with the pollution in the river, is the greatest. It
is pumped into seftling reservoirs of ample size, in drawing from which means
are adopted that only the purest’part of the water is taken, and this is then filtered
by Mr. Spencer’s process through carbide of iron. A water is produced bright in appear-
ance, and not injurious to health; in short, as was described to us, ¢ a very fair
drinking water.” But however free from impurity the water may thus become, the
fact that it has been obtained from so impure a source remains, and accounts for if
it does not justify the repugnance to it which is felt by many inhabitants of Wakefield.

Casticford has no regular water-supply; the inhabitants about 6,000 in number have
to provide water for themselves. For this purpose they resort mainly to wells, but
partially still to the river. The river is very foul, and the wells appear to be not
sufficiently guarded against impurity, and are liable to be drained by the pumping
of collieries in the neighbourhood. In consequence the inhabitants of Castleford
suffer in health as well as comfort,

The inhabitants of Knottingly are in as bad a plight. They have abandoned drawing
water from the river; their supply is now from wells and from the Goole canal,
which three miles above receives the overflow from the Pontefract sewage tanks,

To many outlying villages the pollution of the river is an evil as yet without redress.
Their natural supply has been taken from them and they are beyond the reach of town
waterworks ; it is only right that towns, as being the chief causes of river pollution,
should extend as far as possible to neighbouring villages the advantages of their
artificial water-supply, affording a district rather than merely a town supply. This
has already been done in the case of some towns, as, for instance Halifax and
Bradford.

But the present condition of the Aire and Calder does not injuriously affect the
water-supply for domestic use only ; loud complaints are made by manufacturers and
landowners. Many who are obliged to use the river water for dyeing and other
purposes complain very much of its pollution, In some cases cattle will not drink
the river water, and occupiers of land suffer from this cause.

An abundant supply of water of good quality becomes indeed yearly of more vital
importance in this district. New towns are springing up, villages expand into towus,
whilst some of the large towns have increased twofold within the last 80 years, and an
extensive arvea is rapidly being covered with manufactories of various kinds and
residences for those employed in them, so that if the past rate of increase continues
the lower part of these valleys will ere long become one connected and continuous hive
of manufacturing industry.

We have elsewhere in this report shown that there is no excuse for the discharge
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of any sewage or ochrey mafter into the running streams and rivers, and that the
pollution from soapsuds, dyeing, and other processes, may be prevented, or at all
events greatly alleviated.

If stringent measures are adopted to this end the Aire and Calder will be immensely
improved as a source of water supply for Wakefield, Castleford, Knottingley, and
other towns and villages sitnated on these rivers.

This leads us to make some observations on the chemical composition of the water.

The waters of the Aire and Calder above the seats of manufacture are derived, as
before remarked, almost exclusively from limestone and millstone grit, The follow-
ing analyses of samples, mostly collected by ourselves during our inquiry, and all of
them analysed in the laboratory of the Commission, show the relative purity of these
waters before they were polluted. -

Solid Residue. Grains per Gallon. Hardness (Degrees of Clarke).
_ From the Limestone,
Mineral. Organic. Total. Permanent. | Temporary. Total.
i

Spring feeding Mathaw Tarn - | 12713 1°44 1357 5°00 4°83 9°83
Aive at Malham, when low -1 12700 092 12°92 5°49 4°12 9'61
” " whenflooded | 10°33 1°09 11°62 5°88 2°87 875
Spring below village of Malham - 9°96 084 10°30 | 3°64 4-41 805
Average of four samples - { 11715 0°95 12°10 | 5°00 4°06 9°06

From the Millstone Grit.

Bradford,—Stubden reservoir - 4°93 077 5370 3°25 —_— 3°25
Second sample ditto - - 3°86 1°18 5°04 8-59 —_ 2759
Manywells springs at Hewenden | 5°40 0°12 552 2°24 — 224
Sccond sample ditto from ser- G'so ! 089 770 357 007 3°64

viee reservoir. . . o

Halifax.—Ogden reservoir - 4°16 0°35 471 2°80 2775 5 155

Huddersfield.—Iolmfirth reservoir 3°33 0°76 4°09 186 —_ 1 . Sg
Brook at Digley below Holm- 3°81 0°'60 4741 1°89 0°18 2°07

firth reservoir. : . .
Wessenden reservoir = - 2°82 0°68 3°30 1°69 0°83 2.0:?-.
Standedge reservoir - - 3°68 0°20 3°88 2°25 e 225

Average of 9 samples - | 4°81 0°64 495 | 2746 042 2°88

From this table it will be seen that whilst the water of the millstone grit contains
about five grains of solid matter in the gallon, that derived from the limestone furnishes
upon analysis 12 grains of such residue. The water of the limestone contains on the
average half as much more organic matter as that of the millstone grit. Such a result
would appear at first sight to militate against general experience ; limestone waters
in their natural state of purity are usually free from peaty and other organic matter,
whilst water from rocks not containing carbonate of lime—such as the millstone grit—-
are liable to he coloured by peat.

The explanation in the present case is perhaps that whereas the Malham samples
were taken from the open stream, almost immediately after the collection of the
water upon the surface, the other specimens are from artificial reservoirs, where large
volmmes of the water remain in comparative rest, and ha\:e an opl_)ortumty by
deposition, and the chemical action of air and light of hecoming free from organie
taint.® _

The hardness of the water from the limestone is fully three times as great as that
from the millstone grit. Omitting the sample from Ogden reservoir, which probably
receives part of its hardness from limestone within the area of the gathering grounds, we
have a total hardness of about 21 degrees as the average of the eight samples from the
neighbourhood of Bradford and Huddersfield. And with the same rectification nearly
the whale of this hardness is seen to he ¢ permanent,” that is to say that the water 1s
not reduced by the process of boiling as is the case with the waters from the limestone.

Tt is to be noticed that these latter, though derived from a limestone district, are
not nearly so hard as those derived from chalk. From true chalk springs, as in the
valley of the Thames, the water issues of a hardness of 17 or 18 degrees, and although

# 1t may be as well to state here that in these as in all caszes the water is carefully filtered in the laboratory
Lefore analysis, and the figures given represent only the matter in solution.
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in the streams themselves this amount is considerably reduced by the influx of surface
water from clay and non-calcarcous soils, still even when delivered to the London
public the water has a hardness of about 15 degrees.

The following analyses of water of three of the London companies made in the Comn-
mission laboratory may serve for useful comparison with West Riding supplies.

Solid Residue. Grains per Gallon. ITardness (Degrees of Clarke).
Mineral. Organic. :  Total. Permaneut. ' Temporary. I Total.
: b !
| |
New River, Nov. 5ily, 1566 - i 20°86 0°63 2151 48 :+ 9°88 14773
Grand Junction, Nov, 5th, 1866 - | 20°79 0°99 | 21°78 5'98 | 8'75 14°73
Ditto, Dee. 3rd, 1866 - - 21'83 0°35 ; 22718 412 | 10°S1 14°93
East London, Nov. 2nd, 1866 -| 21766 076 | 2242 4°43 9°88 14°31
Ditto, Dec. 3rd, 1866 - - l 23735 076 1 24°11 5°46 9°98 15744
!

Compared with the water supply of London the natural waters of Yorkshire even
from ihe limestone have the advantage both in total solid contents and in hardness,
whilst those of the millstone grit excel in a much higher degree. In speaking of
« hardness ” in water a Yorkshireman has indeed in his mind a different standard to
that with which a resident in the south of England is familiar—a fact which should
not be lost sight of in reading the evidence. Persons aceustomed to the hard wells of
many districts of England look upon London water as “soft” water, whilst witnesses
at Leeds spoke of the present supply of that town derived from the Wharfe, and
which is not more than nine degrees, as foo hard for the purposes of the town.

The following are analyses of other samples collected during our inguiry.

Alineral Residue. Grains per Gallon. Hardness (Degrees of Clarke).
Mineral. = Organie. : Total. Permanent. I Temporary. Total.
(Tay beek, valley of the Wharfe 400 | 0°76 476 2°94¢ | 098 3:92
Barden beek, valley of the 3709 ;1703 413 1°89 | 007 1°96
g Wharfe. : !
= | Howueill, valley of the Whenie, 785 ¢ 132 917 462 ¢ 021 4°83
24 limestone districis. A
= | Holden beek, valley of the 9:°0¢ . 03¢ 9°58 30+ — 5704
~ Aire, 3'
Heaton serviece reservoir, 8-09 : 0°82 9-72 490 ¢ 1754 644
Bradford. i '
From “Bradley Spout,” Joln | 26°38 @ 062 | 26°G9 11°89 | — 11°89
Williane Street, Huddersficld. : ;
Company’s main at George Hotel, 6'62 ¢ 0°31 | 693 S*85 | 098 4°83
Huddersfield. i i
From spring at brewery of Messrs. 9°56 I 0-45 | 10°01 "9 — 5°95
Beatley and Shaw, Hudders- i i i
field. | | !
i i '

From the first four analyses, and those which are given in preceding tables, it
would appear that as to guality of water Bradford has nothing to complain of. The
same is true of Huddersfield. Of the quantity supplied to these two towns we have
clsewhere spoken. The water from ¢ Bradley spout” is beautifully bright and pleasant
to drink, and we were informed that it is much esteemed for that purpose; it is,
however, exceptionally hard, and contains a high proportion of solid residue per gallon.

With examples of the natural and unfiltered water of the districts before him, let
the reader now contrast its condition after receiving the impurities so liberally added
to the rivers in their course past the different mills on their banks.

The Colne, which takes its rise in the hills alove Huddersfield, is joined by

another stream, the Holme, at Lockwood, and flows past Huddersfield on its way to
the Calder.
_ The water of Redbrook reservoir at Standedge and of the Wessenden reservoir on
the Colne, and of Holmfirth reservoir on the Holme, may fairly be taken as repre-
senting the natural and unpolluted water of this district, and we accordingly have
associnted the average analysis of these three reservoirs with that of the Colne at
Lockwood above, and at Bradiey helow Huddersfield.
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‘ Solid Residue—Grains per Gallon. Hardness (Degrees of Clarke).
- ! !
|  Mineral. ! Organic. | Total. | Permanent. Temporary. Total.
Reservoirs at
Holmfirth - -
Wessenden - -
Standedge - - 3:28 0-54 382 1-93 028 2:925
Average of the J
three.
('olne at Lockwood, . ) ) 10 ] .
above Huddersfield §-1 0-69 980 4:20 0-40 4-60
Colne at Bradley he- .= . 9. e . ‘o=
low Huddersfield 10-53 147 12-00 175 ![ 0-10 4+83

On the Colne and the Holme above Lockwood there are many mills, and their
effect upon the water, assisted by sewage and other *causes, is to increase the quantity
of salts &e. in solution from 33 grains in the gallon to nearly 10, and this is further
increased to 12 grains after passing through Huddersfield. The hardness of the
water which at its sources is 21 degrees, hecomes at Lockwood 4%, and below
Huddersfield nearly 5 degrees.

The Colne, at Huddersfield, is a considerable stream, and it may readily be under-
stood how large must be the discharge of refuse from the mills on its banks to increase
threefold the quantity of salts in every gallon of water passing down it. An easy
caleulation shows that the increase per gallon. being somewbat more than seven
erains, a thousand gallons will have received one potind, and a million gallons close
upon half a ton of soluble salts, the greater part of which have undoubtedly origi-
nated in the woollen manufacture and dyeing processes.

In this estimate no account is taken of the quantity of solid suspended matter dis-
charged from these mills, a subject to which a few words will be devoted further on.

The Calder, at Wakefield, is more polluted than the Colne, as shown in the following
analyses : —

Solid Residue—Grains per Gallon. Harduness (Degrees of Clarke).

Mineral, | Organic. l Total. { Permanent. Temporary. Total,
River Calder, above ) 090 ' 20+ =5 | 3.923 o7
Wakefield - -} 19-11 l 102 20713 ’ 596 | - 819

, | | |
River Calder, below o= . L o1 i e 4l ! 1-79 99
Wakeficld " -} 19783 ! 116 E 2101 ! i ‘ ; 0

These analvses do mnot show any very great cffeet produced upon the river
Calder by the impuritics reaching it {from the town of Walefield itself, but it must be
remembered that the volume of water is at this point very considerable, and it would
require a large addition of pollution in the aggregate to make itself felt in the
analysis, Nevertheless there is an increase in the solid matter, both mineral and
organic, and in the harduess; some part of this matter, morcover, being changed from
“ temporary ” to «permanent,” or in other words, from carbonate of lime to sulphate
of lime, by the action of the acids and salts discharged from mills.

But the analysis sufficientiy shows the agencies that have been at work. 'Fhe waters
of the limestone districts contain not more than twelve grains of solid matter per
gallon. Those of the millstone grit do not exceed threc or four. Without attempting
{o determine in what degree cach of these varieties of rock may contribute to the
Calder by the time it avrives at Wakefield, we may safely assume that at least one
half of the salts in the Calder at this point are due to extrancous sources.

The first two of the following analyses show the quality of the river Aire above and
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below Leeds, and-the third exhibits the -effect produced upon its composition by the
discharge of the sewage of the town :— '

Solid Residue— Grains per Gallon, Hardness (Degrees of Clarke).

% Mineral. Organic. Total. Termanent. : Temporary. ; Total. .
! |
River Aire, ‘L : , | '
at Armley Foot- i 12-36 2-08 14-G6 6-1t : 2-69 8:83
bridge, above Lecdsj l ' : |
River Aire, below E : ! '
Leeds, butabove pl  16°80 113 17-93 6-48 . 281 y-29
sewage outfall, '
River Aire, below i :
_ Leeds and below Co20-22 4 2166 7°08 356 ; 10-94

Sewage Outfall.  J

| ‘ i

There is an inconsistency in the proportion of organic matter in the sample from
Armley Bridge, for which we are unable to account. It was taken by one of ourselves,
with every care to obtain an average sample, but some excepticnal cause must have
intervened to raise the organic matter to such a proportion. With this exception,
there is no question of the accuracy of the vesult. And we see that to the total solid
residue of 14} grains per gallon above the town, an addition of 8% grains is made by
direct discharge into the river during its passage through it, and of a further like
amount by the main sewer below.

The river Aire, below Leeds, and the river Calder, below Walkefield, come thus
to have a chemical composition very closely alike. :

By the preceding analyses it has been sufficiently shown that the use of the water of
the rivers of the West Riding for woolwashing, dyeing, and scouring, and its discharge
into the rivers after these processes, has largely increased the proportion of the mineral
matters of the water; but it must have occurred to an attentive reader that the organic
malier of those waters has not increased in anything like a commensurate ratio. It is
indeed true that whereas the average of three samples of water before given as repre-
senting the water of the Colne in a state of purity, namely, from the Wessenden,
Standedge, and Holmfirth reservoirs, contains only 0-54 grains of organic matter, the
water of the Calder below Wakefield has similar matter to the extent of 1°16 grains,
and that of the Aire below Leeds contains 113 grains of such matter. This is not an
extraordinary proportion te be found in a comparatively pure water, much less in one
which is held to be highly polluted. Two of the samples irom Malham, and the sample
from Stubden reservoir, Howgill and Barden beck are shown to contain more than
one grain per gallon of organic matter, and yet there is no question of their purity
and freedom from manufacturing refuse.

Again, although’ it is highly desirable that water for drinking purposes should be as
free as possible from organic impurity as well as from mineral salts, (and the water
from the yveservoir of Redbrook at Standedge near Huddersfield and that of the
Manywells springs at Hewenden near Bradford are excellent representatives of such
water,) yet it is no uncommon occurrence to meet with a perfectly wholesome water
which shall contain considerably more than one grain of erganic matter to the gallon.
It would seem, therefore, that, so far as soluble organic impurities are concerned, the
rivers of the West Riding are not really polluted to a great extent, and of this fact
there cannot be a doubt, if we are to helieve the evidence of chemical analysis.
Are we then to believe either that no great quantity of soluble organic matter -is
thrown into these streams, or that having been so discharged it is removed from solu-
tion by some chemical agency? The explanation probably lies in both of these
hypotheses. The quantity of soluble organic matter discharged is nof very great as
compared with the bulk of the water. Few of the towns are systematically sewered,
and if we omit Leeds, Bradford, and one or two other places, only a small portion of
the solid and liquid excrement of the population at present finds its way to the rivers.

Neither do the processes connected with the woollen and worsted trade discharge
large quantities of soluble organic matter into the streams. With the first washing
of the wool which, on account of the urine employed and other aniimal matter, gives
rise to a sufficiently disgusting liquid, the discharge of organic impurity is practically
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at an end. A certain amount of vegetable matter, as gum, mucilage, &e., is no doubt
dissolved from the dye-woods, and passes away in solution in the waste water from the
vats, but this vegetable matter is small in quantity and not of a nature to be seriously
injurious to the water. The soap-liquids in their untreated condition, or even after
the imperfect purification to which they have been subjected by the grease extractors,
ave, as has been before shown, very objectionable when discharged into running waters,
but very little of their organic contents is in a soluble condition and that little in contact
with the salts of the water soon becomes insoluble. |

The refuse matters of the woollen and worsted manufactures which are discharged
in solution are indeed essentially mineral, and this constitutes the first reason why so
small an increase of organic impurity is found in the rivers.

The second cause which operates in this direction is the peculiar nature of the
mineral matters so discharged. Sulphate of iron and alum, which are largely used
in dyeing, are powerful disinfectants and precipitators of putrid or putrifying organic
matter. ‘The mineral acids, such as sulphuric and hydrochlorie, which are also used
in some form, have somewhat similar properties. The mordants employed in dyeing,
as salts of tin, zine, chromiam, &c., have all an antiseptic effect, and we have found
that the suspended matter of black-dye, which is a compound of iron and colouring
matter, is itself a powerful deodorant and precipitant. The quantity of some of these
compounds passing into the river is of course small, but the sulphate of iron and the
insoluble black matter of the dye-water are discharged in enormous quantity, and

these act most powerfully and beneficially in arresting the putrefaction of animal

matters of sewage and other organic refuse, separating them from solution, and thus
preventing their power of mischief.

We must not be misunderstood to be apologizing for, still less to be justifying, the
condition of the West Riding rivers, but we do say most unreservedly that the dye-refuse
serves as an antidote to the other refuse discharges of the district, and that were it not
so the state of the rivers would be far more offensive in reality, though not to the eye,
than it is at the present time. )

- We repeat that if, by proper precipitation, and by subsidence or mechanical filtration,
the solid suspended matter of the dye-waste, together with the iron in solution, could

be prevented from passing into them, the rivers of Yorkshire would at once assume .

a new character. But concurrently with any measure of this nature it would be
imperatively necessary to act with the utmost stringency against the pollution caused
by sewage and other putrid discharge, a pollution the injurious effects of which are
now kept within limits by the discharge of manufacturing refuse otherwise we should

‘be relinquishing the antidote whilst remaining subject to the bane.

One great argument for the purification of the rivers up to an available point should
not be passed over in closing the consideration of this question.  Manufacturers
require clean rather than pure water. They cannot get on with water which is fouled
by solid suspended matter ; but a certain proportion of salts, if that proportion be not
excessive, and if it does not include iron or too much lime, is not greatly objected to.

If the water of the rivers could be brought back to a state of sufficient purity for
manufacturing purposes it would again come into use for such purposes, and large
quantities of purer water now consumed by trade would become available for domestic
supply. Renewed purity ef the rivers for manufacturing purposes would be synonymous

with increased supplies of pure water for human consumnption.

Dereers or Existing Law reLATiNG To Rivers PoLLuTIoN.

The law, as it at present exists, is only applicable to local and individual cases.
There is no power of general application. One town or one manufacturer may be
proceeded against, but there is no authority having the means and the power to deal
with nuisances throughout an entire drainage area.

We found the law relative to the pollution of these rivers to be the suljeet of general
and well grounded dissatisfaction. Theoretically, the law recognizes that protection is
due to public and private rights in running water. It prohibits all public nuisance, and
imposes upen cach riparvian proprietor the obligation of allowing running water {o pass
on in its course without obstruction or pollution. But a person, judging from fhe
present appearance of the streams in the West Riding, would infer the contrary to be
the Jaw, and would conclude that there existed a general license to commit every
9
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kind of river abuse. For, as we have shown to be the fact, the rivers and streams
are polluted with sewage and dye-waste, and, except where special legislation for
pavigation purposes obtains, their course is obstructed by the casting in of solid rubbish.
The cause of this variance between the law and the practice is to be found in the
difficulties of enforcing the law and the exceptions which are allowed to it.

So far as river abuses affect only private rights, each individual is left to protect
himself by putting the law in motion. An aggrieved proprietor bas the option of
bringing an action for damages in the Common Law Courts or of filing a bill in
Chancery for an injunction. Either course is necessarily invidious, expensive, and
doubtful in its result. It is invidious because neighbour is set against neighbour,
and Dbecause it must seem unjust that one manufacturer should be proceeded against
and mulcted for doing that which hundreds of others, who do not happen to offend a
powerful neighbour, are doing with impunity., It is an expensive remedy. TFor
the same money which is spent over a hardly fought litigation against a single manufac-
turer, a Conservancy Board, armed with proper powers, might for years keep safe from
all abuse a long extent of the river with hundreds of manufactories situated on its
banks. 'The expense incurred by the Aire and Calder Navigation in preventing
solid miateriais from being cast into the navigable channel (for this is the limit of their

owers) is very trifling indeed. Legal proceedings are also a very doubtful remedy.
The plaintiff may prove that he has suffered injury from the pollution of the river and
that the defendant has polluted the river above him; but this is not cnough. The
plaintiff has also to prove that what he has suffered has been caused wholly or in
part by the special act of the defendant, which is always diffieult—often impossible.
For besides the defendant there is probably a multitude of manufacturers who, at
various points higher up the stream, cast in liguid refuse from their works; these
impurities are carried down by the current, and by the time that they reach the
laintiff’s works they are all mingled confusedly together, and the offence of the
defendant has ceased to be distinguishable. The plaintiff accordingly fails to establish
his case. '

Even where successtul these private attempts to protect the river ave but little gain
to the public. Several instances have come before us where a manufacturer, sued for
polluting running water, has brought the litigation to a close, not by ceasing to foul
the viver, but by simply removing the discharge into the river to a peint helow the
works of the complainant.

Further, the law recognizes prescriptive rights to pollute running water and obstruct
its flow, provided such abuse fall short of public nuisance. Such rights we do not
hesitate to call privileged abuses.” A manufacturer who, in the exercise of a right so
acquired, discharges info the river the solid and liquid refuse from his works may
thereby do injury to the river to the extent of many times the money value of the
right. ~ But the loss to the public is too serious to be measured by a money standard.
If some are permitted to pollute or obstruct the river, it is ir vain that others abstain
from abusing it. Thus by the maintenance of exceptions the law discourages those
who are well disposed, and renders ineffectual voluntary combination, even upon a
large scale, amongst manufacturers, to preserve the river. More than this, the law
actually holds out a premium to those who abuse theriver, A manufacturer is tempted
t0 go on casting solid and liguid refuse into the river in order to establish a new right
or to keep alive an old one.

The law prohibiting river abuse, when it amounts fo a public nuisance, is not open
to the same objection, because no length of toleration is held to justify a public nuisance.
But the term ¢ public nuisance ” is a very equivocal one. Ina manufacturing distriet
o manufacturer is in danger of being indicted, still less of being convicted of causing
a public nuisance, on the ground that the discharge of his dye waste renders the water
of the river opaque, discoloured, unsightly, and quite unfit to drink, provided no smell
is occasioned and there is no danger to public health. Again, in the neighbourhood
of large towns it has come to be thought that a river foul with sewage is inevitable;
inhabitants are reluctant to come forward as witnesses to denounce that to which they
have become long familiar, and in like manner jurymen are slow to find such things
to constitute a public nuisance. In the case of sewage pollution it is not usually
diffeult (as it is in the case of pollution from manufactory refuse) to trace the offence
home, but, however serious the evil, it is very difficult to find a prosccutor. IFor the
principal offenders are the governing bodies of large towns. These do not prosecute

* See a case decided by Lord Justice Cairng, reported in the Times” of July 31, 1567 Appendix
No, VIiL, p. Ixix.
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one another for the reason that each is guilty of the same offence towards his neigh-
pour, and they are rarely prosecuted by private persons because few are willing to bear
the expense and odium of acting as public prosecutors. To institute legal proceedings
against a large town with a view to compel it to adopt a different mode of disposing
of its sewage, at a cost perhaps of many thousand pounds, is to provoke a wealthy
adversary to a conflict in which every step will be contested. The expense of such
a litigation generally far exceeds the value of the personal interest of any individual in
the stoppage-of the nuisance, Accordingly, whatever the inconvenience to the public,
the nuisance continues unabated. Rich and poor alike submit to it as to a sort of
destiny.

Trom these public nuisances, injury often of an unexpected character vesults to
individuals. Two instances may be ecited from those which, in the course of our
inquiry, have been brought to our notice. Through the grounds of a Air. Wood,
sitnated on the outskirts of Pontefract, and in front of his house, runs what until
recently was a clear pure stream of water. I'wo years ago the Street Commissiouers
of the town commenced to discharge sewage from the northern part of the town into

_this brook, and the result upon the brook where it passes through AMr. Wood’s ground,

is not only that the water is foul, but that the putrid deposits brought down by the
stream ehoke up the channel and oceasion a nuisance. From this nuisanee M. Wood
hasno appeal except to law, and in aggravation he last year received a notice from the
Mayor of Pontefract calling upon him to clear out “ the offensive drain.”

The other instance is that of the Bradford Canal. Bradford Canal is fed from
Bradford Beck. The beck is deeply polluted by the sewage of the town, and the
polluted water, when passed into the canal and ponded up in a stagnant condition,
becomes a nuisance. The corporation, though recognizing the nuisance to be very
serious, have abstained from taking proceedings against the Canal Company, doubtless
feeling that the town and not the canal was to blame in the matter. However, the
nuisance became so intolerable, that some individual townsmen have combined
together, and by private subscription have instituted proceedings against the Canal
Company. The Queen’s Bench has pronounced that the Canal Company, whatever
may be their statutory rights to draw water from the becls, are not justified in causing
a public nuisance. And the Court of Chancery has issued an injunction, which
practically prevents the Canal Company from drawing from the beck, whilst the beck
is in its present polluted condition, and in censequence of which the canal has been in
disuse since the 1st of May last.

CoNCLUSIONS,

Where manufactures have been established and a large resident population has
grown up as before stated, the greatest amount of pollution takes place, the area of
country over which such form of nuisance is spread having no defined boundary other
than the dividing ridges of such watershed aund the shores of the sea. In order to

prevent the Pollution and legally contrel the Management of rivers, their basins or -

watersheds must be placed under supervision irrespective of any avbitrary divisions of
County, Pavish, Township, Parlimmentary, #lunieipal, or Local Govermment Act boun-
davies; or, indeed, of any artificially established division. Running waters flow oun
from their source to the sea, and if the upland waters are polluted by town sewage and
by refuse discharged from manufactures, as in ihe West Riding of Yorkshive, the
entire length of a river is necessarily pelluted, and will require to be Conserved or
protected. Towns sitnated midway or on the lower branches of rivers, as Leeds,
Manchester, Salford, and many other places, will establish and carry out local hnprove-
ments, and would clarify their sewage and other refuse fluid to little practical purpose,
if the towns, villages and manufactories on the same river with themselves and its
tributaries are not placed under restrictions against sending down pollutions. This
state of things applies cqually to villages and even to single mills and factories as to
large towns: it prevents local authorities, as also manufacturers, from taking up the
question of separate purification. Thus, for instauce, the Corporation of Saliord, which
occupies one side of the river Irwell opposite Manchester, entertained the idea of inter-
cepting sewers. Plans were prepared and estimates made, and the project was
discussed, but was abandoned on the plea that money expended in Salford alene on
such works would not accomplish the purification of the river Iiwell so long as Mau-
chester and all the great manufacturing towns and mills of Lancashire, situated on
the river and its tributaries, continued to pollute the running waters of theiv respective
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districts. Some towns have been placed under restrictions as to river pollutions by
solids, and have been required to abate the intolerable nuisance ecaused, as at Bir-
mingham and at Blackburn, where depositing tanks are at work ; but in neither case
is the requirement equitable, these towns being made the scapegoats for offences by no
means confined to themselves. The river Tame, which flows through Birminghani,
receives the pollutions from towns, mines, and manufactories situated above it on the
South Staffordshire iron and coal-field. Blackburn in like manner, though in a much
less degree, receives pollutions from manufactories beyond its area. Pollutions caused
by sewage and by trades and manufactures ought, in our opinion, to be prevented,
at the -cost of the communities and persons causing such pollutions. At Croydon, at
South Norwood, and at some other towns, it has been forbidden by injunction for
the local authorities to pass town sewage into running waters below a defined standard
of purity, and the result has been, after the failure of all other systems, a clarification
of such sewage by irrigation, which not only proves successful for the purpose desired,
namely to prevent river pollution, but in its operation i a source of profit to the rate-
payers. However that be, the question of profit or loss in abating nuisances and in
preventing either the undue pollution of the atmosphere, running waters or the seashore
by town and house sewage, or by working mines and carrying en trades and manu-
factures, ought not too closely to be taken into account, as in some cases restrictive
measures rigidly enforced would result in profit, whilst in others there might be a
small loss, if that can be fairly called loss which is more than compensated by gain to
the community. Towns can as well afford to pay for the means and appliances
necessary to render sewage innocuous to running waters, as they can to pay for the
sewers and drains which are necessary to their sanitary well doing. We have explained
in this report that abuse and pollutions of running waters are of wide exteut and
affect entire watersheds, so that it may be inferred that any useful remedy must be
capable of being applied as widely as the pollutions extend. Some districts are noto-
riously more polluted than others, as, for instance, those which we have just visited
where the great woollen and worsted frades are established ; there the abuses and
pollutions of running waters have become almost intolerable, and even trade is seriously

injured in consequence. The long catalogue of pollutions and of floodings, as set

forth in the evidence and in the appendix to this report, indicates the extent to which
such abuses may further grow if left uncontrolled. Every witness we examined
admitted the existence of many great evils, and remedial measures are in the evidence
over and over again suggested, the reiterated stipulations being, that such measures
shall be as general as the trades to be affected by them, and that their enforcement
shall be by Government authority.

One conclusion, therefore, forces itself upon anyone who honestly deliberates upon
the existing state of things in regard to the rivers we have visited with a view to ifs
permanent improvement. A stronger power than has hitherto been available must be
brought to bear if the present abuse and pollution of streams is to be arrvested, and
Government supervision and inspection must enforce and strengthen the action of local
authorities. '

As previously mentioned, there is plenty of land in the Aire and Calder district
suitable for sewage irrigation, and we have no experience of any town or locality where
the application of that system would be impracticable. Should there be any place so
exceptionally situated that the benefit of this system could not be secured by reasonable
outlay, there the entire sewage should be so treated by mechanieal deposition, aided by
any available chemical process, that no portion of solid matter in suspension should
pass into the streams, and that the efluent water should be as free from organic
impurity as the best known method can make it. :

All refuse from dyeworks, mills, factories, tanneries, breweries, malthouses, slaughter-
houses, and the like, should be prevented from being cast into and polluting running
waters.

No ashes, cinders, slag, waste-earth, mud from canals goits and reservoirs, road-
scrapings, broken pottery and utensils, bricks and building rubbish, or any other solid
calculated to impede the flow of water, raise the bed of the stream, or cause impurity,
should he permitted to be cast in or so to be disposed on the hanks of a river as to be
carried in by its waters,

No water that has been used in washing, scouring, milling, fulling, &c., wool and
woollen goods, should he allowed to pass into any running stream until all oil, grease,
suspended matter and dirt, has heen removed from it.

Water containing eolouring matter from dyeing should be clarified, with or without
chemical aid, by orvdinary subsidence, by filtration through ashes or sand, or by
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mechanical filtration as Needham’s press, hefore being allowed to flow into any running
water or river.
Ochrey water from coal workings, which is highly ebjectionable to manufacturers if
passed direct into running waters, may be greatly improved by mechanical deposition
and should be so treated.
We do not consider it desirable to define the exact modes of treating dye-waters and

: other waste products of manufacture, solid and fluid, as the modes of operation vary

1 at different places. The cheapest and best mode at one place might not in any way be

equally applicable at others; but the prohibition against the practice of casting In

solids may at once be general without any exception.
Sewage interception is always practicable, Where it can be applied fresh to the

! Jand there is least nuisance and least cost to the ratepayers. Where the solids are

extracted by mechanical deposition, there is pecuniary loss on the operation, and

running streams receiving the effluent water are still polluted, the pollution being
greater as the volume in the stream is relatively small, No arrangements for treating
sewage are satisfactory except its direct application to land for agricultural uses.

It is for the interest of manufacturers as well as of riparian owners and the
community at large that a preventive law should be equitably but rigidly applied.

For such legislation the successful operation of Lord Derby’s Act which has abolished

the nuisance from alkali works affords a fitting and encouraging precedent.

We have shown in this report how, with advantage to all parties, the main elements
of river obstruction and pollution in the West Riding of Yorkshire may be eliminated ;
it will be our duty to inquire in districts specially affected by other trades or by mining,

whether there exist any obstacles, which we do not at present anticipate, to such a

general system of River Conservancy for the country at large as suggests itself as most

desirable for local application to the valleys of the Aire and Calder.
= Our experience of the weakness inherent in unaided and uncontrolled local

-1 aothorities as at present constituted convinces us that a central board appointed

by a State department is necessary to the efficient protection of running waters.

For instance, under the Local Government Act, 1858, a Local Board may be

‘1 established ; and, after having executed works on borrowed money, the ratepayers may

® decline to elect a board, or the members of such Local Board, after election, may

3 decline to act, there being no power in the Home Office to compel them to do so:

such power, however, will be absolutely necessary in any Conservancy Act, to enforce

the prevention of river pollution. '

Economy in the working of a central board for the conservancy of rivers might
probably be obtained by enabling it to avail itself of such parts as may be applicable
<_ of the existing system of Government inspection, as of factories, mines, alkali works,

i fisheries, land drainage, &c.

In respectfully submitting this suggestion for the establishment of central authority

=1 we would guard ourselves against being supposed to ignore the sentiment which exists

i throughout the country in favour of local representative bodies, with power to levy

1 and control such rates as may be sanctioned, and to perform all necessary works

: within their respective neighbourhoods.
Essential {0 the wellworking of our plan would be the parcelling of river basins into

i conservaucy districts or areas and sub-areas, larger in agricultural districts where the

L duties would be light, by grouping together several river catchment basins, and smaller

in manufacturing and mining districts where river pollutions and obstructions are more

general and numerous, and where the operation of local boards and their officers
would be more frequently required.

The duties of such central and district conservaney boards might be,—

B 1. To aid the Salmon Fisheries Commissioners.™

2, To prevent the obstruction of rivers and running waters by casting in of solids or
flushing in of mud, as also all forms of river pollution.

3. To take cognizance of all existing weirs, mills, dams, river-walls, embankments,
reservoirs, goits, culverts, drains, &c., and of any new works proposed which
may affect streams,

4. To hear appeals in cases of local dispute as to works of any character affecting
the condition and free flow of rivers,
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ordercd by House of Commons to be printed July 13, 1867, +40.).
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With this report we publish four sketch maps, intended to cxplain our suggestions
in reforence to the district of the Aire and Calder, together with tables of its area and
population, and statistics of the local manufactures in which water is used and polluted.”

1. Sketch map of the basin of the river Ouse, showing the combined sub-area of the
rivers Aire and Calder, .

2, Geological map of the Aire and Calder basin, reduced from Professor Phillips’
« Geology of Yorkshire.”

3. Sketch map of the basin of the rivers Aire and Calder, divided into ten suggested
sub-conservancy distriets, each being a complete sub-catchment basin, having a
prineipal town within it. ' - ) _ )

4. Sketch map of the drainage area of the river Colne and its tributaries (above its

junction with the river Calder), having Huddersfield as the principal town in
this watershed.

Qur views upon the important question of the prevention of the pollution and
obstruction of rivers will, we trust, as far as the valleys of the Aire and Calder are
concerned, be sufficiently evident from the general tenor of this report and its
concluding paragraphs.

As we are now, in obedience to Your Majesty’s Commission, about to visit rivers
specially polluted by other manufactures and by mines, we respectfully reserve the
absolute recommendations which would appear to be in this place due from us, partly in
deference to the express objection on the part of West Riding manufacturers, to any
legislation which should not also be enforced upon the textile trade of other districts,
and partly in the hope and expectation that, by postponement of final judgment to
experience of other pollutions and localities, our Recommendations will be more
valuable and more capable of general application to the improvement of the rivers of

England.

All which we humbly certify to Your Majesty under our hands and seals,

_ROBERT RAWLINSON.
JOHN THORNHILL HARRISON.
J. THOMAS- WAY.

(L.8.)
(Ls.)
(Ls.)

(Signed)

Ravrur A, BENsoN, Secrctary.
August 15, 1867.

# Sce Appendix No. 1X,, p.‘lxx.
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APPENDIX.

APPENDIX No. L

FrLoopixGs IN THE RiveErs AIRE AND CALDER
VaLLEYS, NovEMBER 1866.

The following account of the disastrous flood which
{ook place on the rivers Aire and Calder during the
month of November 1866 is abstracted and condensed
from local reports .—

On the 15th and 16th of November 1866 a general
heavy rain commenced on the mountain ranges extend-
ing from Durham to Derbyshire, upwards of four
inches of rain falling in some places during forty-cight
consecutive hours. The Cal and the Der, united af
Todmorden, rose above their banks and flooded houses
and mills, Railway trains were stopped betwixt Tod-
morden and Manchester. In the flat district of the
town cottages and millz stood in the midst of a vast
sheet of water. The flood carried down sand, gravel,
and ashes to spread them over land and gardens on
both sides of the river below, spoiling the crops in
many hundred cases. At Hebden Bridge roads, mills,
and houses were flooded ; women and children had to
be removed by means of ladders from windows fo
escape drowning. The Hebble valley and the Black
Brook valley were flooded and much damage suffered.
River-zide premises, cellars and houses were all under
water; furniture and even provisions were floating
about ; sick people had to be removed in blankets ;
womnaen earried their children to places of safety ; fear
and anxiety was expressed on every countenance. The
manufacturers had many things which would float
carried away, besides the damage done to buildings,
machinery, and goods. At Huddersfield the rivers
Holme and Colae, which have their junction at Folley
Hall, were swollen to a great extent. A report
was spread that Damhead reservoir had hurst ; this,
fortunately, was not the case ; adjeining lands, to the
extent of many acves, were under water. Queen’s
mill was surrounded with water and flooded to such an
extent as to imprison the workpeople for several hours.
Riverside premises, roads, streets, yards, mill floors,
cellars, and basements of shops and cottages were flooded
so as to cause much damage and consequent loss. At
Lockwood, the river Holme was in flood, and did
much damage down the valley; at Dungeon mill,
yards and mill floors were under water, and fires
were extinguished ; the water rose as high as at the
hursting of the Holmfirth reservoir ; fields and gardens
were laid under water, and portions of river-wall
washed down ; the carringe road to Messrs. Bentley
and Shaw’s large brewery was two feet under water;

the several lavge mills on the banks of the river were

more or less flooded aud injured ; weaving-sheds were
inundated, machinery and goods destroyed fo a con-
siderable value ; steam-boiler fires were put out, and
the mills had to cease working for several days, caus-
ing loss in wages to hundreds of working people.
Lockwood baths were so much inundated that the
occupants had to be removed. At Netherton the
flood did much damage. At Bierley, part of a mill-
dam was washed away. At Luddenden, mills and
cottages were flooded, goods and furniture were
damaged. At one mill a window had to be broken to
remove a female from the interior. At Luddenden
Foot, river-fenece walls and railings were broken
down ; mill and shed floors were swamped with water

and mueh damage done; timber, furniture (a chest of

drawers), carcases of pigs, und other things were
floated down the river. At Ripponden there had
been river-walls built in places, but where no such
protection was afforded, premises, mill floors, and cot-
tages were flooded. Treadmill Bridge—a footbridze
—was carried away, and four persons, a mother and
three children, were drowned. At Sowerby Bridge
the flood in the Calder rose higher than on any pl%-
17159, —1.

vious oceasion, so that land on hoth banks, cellars,
dwelling-houses, mill-floors, and yards were all
flooded, causing great damage and loss; the flood
carried dewn fimber, tubs, barrels, carcases of pigs,
and many other things; the gasworks were so flooded
as temporarily to prevent the district being lighted
until the waters subsided. In the holmes west of
Sowerby Bridge much damage was done by the flood-
ing of weaving-sheds, mill-floors, yards, and the base-
ments of houses ; looms, earding-engines, and other
machinery were damaged, some piles of twist and
pieces of cloth were washed away and others damaged.
Prior to the erection of the new mills above the bridge
inquiries had Leen made as to the range of floods, and
the floors were thought to have been placed above
this level, but this flood roze more than three feet
higher than any one previously recorded, hence the
flooding and Toss, At Copley the river Calder flooded
large areas of land, and caused much damage. At
Sterne mill the basements were flooded to a deptb of
two feet six inches ; all the holmes by the river side
were covered with sand and mud ; garden allotments
were partiaily destroyed; the National School was
flooded ; boundary walls in fields parallel with the
river were thrown down, and, in some cases, the
stones were washed away. At Elland West-Vale the
flood waters rose to the top squares of the windows
of the old mill ; and large quantities of goods were
washed awny and machinery damaged ; large areas of
farm land belonging to Major Waterhouse, MLP.,
were flooded and seriously damaged, by being covered
with sand, silt, aud rubbish washed on and deposited
by the torrent ; all down the course of the river great
damage to land, mills, and other property was caused.
At Brookfoot and Brighouse the land in the valley
was flooded ; further down the river the floors of
new mills and new houses were placed under water.
Broad Holme mill was flooded and much loss occa-
sioned, the waters rushing across gardens and fields ;
many houses were inundated at Messrs. Sugden’s
old mill ; liorses had to be removed from the stables ;
Daisy-Croft, Mill Lane, and Clifton Bridge were
flooded ; in DBethel Street houses were flooded, fires
were put out, and furniture floated about; at Victoria
mill silk-cording engines were spoiled by water. Low
mill, standing at the junction of the river and canal,
was flooded to the ceiling, a water-wheel was smashed,
soap and soda-ash melted, and blankets washed away ;
walls were waslhed down, the canal banks were in-
jured, and a canal beat was carried on to the surface
of the land, where it venained high and dry; at the
Calder Dyeworks, vats and goods were damaged, and
one louse was swept away ; at dyeworks belonging
to Messrs, Buraess fires were put out, and much
damage done; the mill belonging to the Messrs.
Sugden had the entire length of river-wall carried
away, as also a new house built for the engineer. At
Mirfield the damage was very great, mill-floors, shops,
and houses being flooded ; canal hoats were swept out
of a building yard ; a new branch railway was seriously
damaged ; six persons were drowned in attempting
to drive over a bridge, and one man was washed out
of the saddle and drowned in attempting to cross. In
Dewsbury a dissenting chapel could not be used,
aud at the parish church the galleries only could be
occupied, the floor of the church having been flooded
more than three feet in depth ; a blanket manufac-
tory and bleaching-houses suffered much damage, a
larze number of finished blankets (part of a Govern-
ment order) being damaged ; some houses were swepl
away. In Calder vale, from the Dewsbury side to
Thornhill, the damages were estimated at 100,0001.
Uprooted trees, pigstyes, cowsheds, haystacks, and
other floating wreek came down with the torrent of
water. The damage at Wakefield was very greal.
Nearly every mill in the district had to cease work, the
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corn warehouses and their contents suffered much
injury ; pigs, cows, geese, and ducks were’ washed

away. The Aire and Calder navigation works were

seriously damaged, corn and grocery goods in the
warehonse being destroyed; two barges were carried
over the ‘dam stakes ; the traffic between Wakeficld
arid Manchester was stopped for several days and
cight boats sunk at Hosbury cut. The losses in
Janiage to Dbuildings and property of various kinds
amounted to several thousands of pounds.

In the valley of the Aire, along its whole course, da-
mage was done to an extent as great asin the valley of
ihe Calder. At Skipten the banks of the Leeds and
Liverpool canal behind the castle were damaged, the
reservoir was damaged, and 20 sheep were drowned.
Near Cononley cattle were drowned ; at Bingley a
wooden bridee was iwashed away ; at and below
Keighley the valley looked like a vast lIake ; near
Dalton Mill much damage was done ; in the valley of
ihe Worth there also oceurred much damage from
flooding ; as the Aire received the flood waters of the
various tributaries it became more terrible in its force
and more destructive ; at Bradford, main sewers and
the low parts of the town were flooded ; surface of
streets being placed from four to five feet under water,
having the appearance of rivers; the Bradford and
Leeds Railway was flooded in several places; on the
Alidland railway, at Esholt, near Apperley Bridge, a
large stone viaduet of 10 arches was swept down with
an engine and goods train upon it at this point; the
valley is wide and open ; if the foundations of the via-
duct had been carried to a sufficient depth no such
destruetion would have taken place. The cost to the
railway company in delay of traffic, and in reconstruc-
tion of the viaduct, must have been very great. At
Leeds, quays, wharfs, and many streets, warehouses,
=hops, and dwelling-houses were flooded, in some
nlaces six feet deep; boats were employed in the
sireets to remove persons from their deluged houses,
or to convey light, fire, and provisions to those who
preferred remaining in their chambers until the flood
shenld subside. Barges were carried from their moor-
ings and sunk against Leeds bridge, and several per-
<ous were drowned by the breaking down of a balcony
passage sbove the same bridge. A tall chimney was
undermined, and fell across some houses, destroying
them ; the money losses in Leeds caused by this flood
must have been very great ; individual losses were in
some cases upwards of 1,000{. At Castleford the
main streets were partially under water, houses were
floodud, large breadths of land on both sides of the
river were inundated, and hoats were drifted away.
In Wharfdale the lowlands were ull flooded, roads
rendered unpassable. At Otley a farmer was drowned ;
iear Ulleshelf thousands of acres were under water,
aud for two days imperilled the traffic of the North-
ilastern Railway. From near Grimsion upwards of
150 sheep were washed away. The total loss was
tocally estimated at from halt’ a million to one million
serling.

APPENDIX No. IL.

fgport by Captain AmyTace, Governor of West
Riding Prison at Wakeficld, on the use of Eanrrn-
Crosers in SEPARATE CriLs of PrisoxNers.

‘T'o the Rivers Pollution Commissioners.
West Riding Prison, Waketield,

{ *ENTLEMEN, 20th July 1867.

In veply to your letter of the 1st instant, request-
ing me to give the result of our experience in working
dry-earth closets in this prison, I beg to inform you
that we have about 100 in use in cells which have not
Lizen provided with waterclosets, and we are perfectiy
~atisfied with them.

e do not, however, permit the prisoners to make

TP T L

water in them, but each prisoner is provided with an
earthémvire vessel for that purpose which is emptied
every day. Had we not been so much engaged of late
we should have had more earthelosets in use, us it is
our intention to place earthelosets in all the cells in
which waterclosets have not been provided.

T have, however, strong doubts about the earth-
closets answering in the women’s department. We
shall try them, but I anticipate a failure:

We have about 740 waterclosets in use in the new
prison (built in 1847) and (excepting in a few -
stances) the rest of the prison is without.

Ve pay a royalty of 2s. 6d. to the patentees for each
eartlicloset we make,

The cost, including royalty, may be roughly puf
down at 23s. each. :

The only expense of mainienance would be in
replacing the galvanised iron pan or scuttle when
necessary. This would entail a cost of about 2s. per
annum.

Probable annual cost of maintenanee: One prisoner
would be able to attend to the drying of the earth for
auy uumber of earthclosets up to 800. His labour
and the cost of fuel for drying would not amount to
more than 10/ or 12I. The cost, however, would
materially depend upon ihe facility with which the
earth could be obtained and the conveniences for
drying. I should at present estimate the value of the
soil after heing once used at 10s. per ton, It seems lo
answer well for hand-dressings for grassland, onions,
and potatoes.

In reply to yowr second question, wishing to know
my opinion of ile earthelosets as compared with the
watercloset system, I think it hest to let the present
waterclosets remain and supply the remainder of the
prison with carthelosets, and, by the time the present

deficiency is made up, we shall be better able to forny

an opinion as to the advisability of replacing the
waterclosets that get out of order with earth ones.
Until such time I think it would be premature fo con-
sider the carth system as more than an experiment.
The medical officers iere do not object to the carth-
closets, as they consider them fur preferable to the pots
the prisoners previously used.

You ask which system I woukl prefer in case it
were made compulsory that the exerements of the
prisoners should he kept out of Westgate Beeck. You
must be under a mistake in asking.this question, as we
have no drain from the prison into other than the
large fown drain, which has no connexion with West-
gate Beck.

{Signed) G. Anvyracr, Governor,

CHixese AND Jaraxese MANGRE STORING AND
Fanoxe,

In tropieal elimates moisture and heat promote fer-
mentation to such an extent that refuse of all sorts
rapidly becomes putrid, oflensive, and dangerous to
Liealth. In India the natives go beyond the precints
of their dwellings as did the Israelites during their
sojourn in the wilderness, In China and Japan,
manure is collected and stored by the inhabitants
until it becomes putrid and offensive. The process
iy described in the following manner : “ Both in towns
“ and in the country there are numerous receptacles
¢ exposed for preserving the odious compounds until
“ wanted, on the highways at frequent intervals so as
% to render such roads almost impassable 1o people
« afificted with the sense of smell, making it difficult
¢ to get a fresh walk from one end of the land to the
¢ other, unless it be on the edge of the craters”  Sir
Rutherford Alcock, X.C.B., states in a narrative of =
three years’ residence in Japan—* Exercise in the
¢ country in China throughout the year, had this
¢ terrible drawback of stink attached to it. In Japan,
“ ¢xeept in spring, during the months of March and
“ April, there is little of the manuring to complain of.
« The vegetables grown under the excessive munuring
¢ gre, however, either rank or tasteless, and their fruit
¢ i no better; the cause may probably be in seed,
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©ogoil, and elimate. It is stated of Japan, that
¢ amidst great natural beauty and fertility the birds
@ have no song, the flowers have no scent, and fruit
¢ gnd vegetables no flavour””  Agrieulture in Japan
is encouraged {o the utmost, much of the land is a
licht frinble loam easily worked ; in the -alleys irri-
gation is provided for and the hills are terraced to a
considerable  elevation.  Cropping and rotation of
erops are thoroughly understood by the Japaneze,

lice is the staple food of the whole population and
it iz grown abundanfly over the country gencrally
wherever the nature of the soil will admit the possi-
bility under the strongest compulsion of unwearied
labony, irrigation and manuring combined.  The water
required for irrigation is plentifully supplied by the
strenms and rivualets to he met with in all direetions.
The Japanese farmer keeps his farm serupulously
frce from weeds, neat, and in good order. Men,
women, and children may be seen in the fields early
and late. ‘The manure in use is urine and nighi-
coil. The farm labour is chiefly manual-—a plough
drawn by bullecks or ponics is used sometimes, but
generally speaking mattocks and hoes are the imple-
ments by whieh the land is prepared and every part

of the ficld Iabour performed.
R. 1.

APPENDIX No. III

The following description of Sewage :irrigation
works at the Somerset County Lumnatic Asylum,
together with plans of same, were furnished to the
Commission by Arthur Whitelead, Isq., C.I,
County Surveyer :—

SOMERSET CorxTy LUNATIC ASYLT, SEWAGE
Irnicarios, June 29th, 1867.

Descrirriox of the Pray adapted in the year 1848,
and still in operation, at the Somerset County
Lunatic Asylum, for utilising the Sewage of the
LEstablishment,

1. The number of inmates of the asylum, inclnding
attendants, is at the prezent time 550.

2. The water supply is taken oftf from a stream in
the valley, at a sufficiently high level to fill by gravi-
tation the reservoir shown on the drawing, and the
consumption for every household purpose is about 30
ealions per head, or 27,500 gallons daily. )

3. Three-fourths of the rain witer falling on the
roofs and airing yards is intercepted and stored in
{anks for houschold use, and the remaining one-fourth
is discharzed through the sewage drains into the
sewage tank by aravitation.

4, The sewage drain, having its outfall in the sewage
tank, communicates with the waterclosets, the baths,
the lanndry, the lavatories, and the kitchen, and with
the roof ; these were the arrangements made originally
Ly the architect in the year 1846; since that time the
superintendent, Dr. Doy, has collected the rain water
from three-fourths of the avea of the Dhuilding and
vards, and utilised it for the laundry, the brewhouse,
and for the house generally, '

5. The lands on which the sewage is utilized arve
coloured red on the plan; the =oil is “dolomitic con-
clomerate,” and of the whole quantity (18a. 1r. 27p.)
13a, 3r. 28p. ave avable, and 4a. 1r. 39p. are oid
pasture land.

6. The sewage tank is an ordinary brick-built cham-
ber 15 fr. x 151t x 18 fr., and the delivery drain is of
brick, 4 ft. x 2 ft., and iron pipes convey the liquid
from the upper arable land to the two ficlds on the
other side of the road.

7. The application of the sewage to the land is

munaged by means both simple and inexpensive:
shafts, in 4% brickwork, arc built at intervals along
the main delivery drain, as shown on the plan ; each
shaft is provided with a “hatch ” working in a frame,
by means of which the sewage may be intercepted and
made to overflow at any of the several shafts along the
course of the main delivery drain.

8. By the kinduess of Dr. Boyd, the medical superin-
tendent of the asylum, under whose advice this work
was done nearly 20 years since, I am enabled to record
the following results :—

a. There has been no manure but sewage used on
No. 4 piece of the arable land for 19 years ; the
quantity of cabbage, mangold, and Italian rye-
grass grown on it each year is very large;
cabbage frequently weigh 36 lbs, and some
have been cut weighing as much as 70 lbs. ;
the voots of mangold weigh from 17 lbs. te
23 Ibs,, and the Italian ryegrass has heen cut
four times between Mareh and October, and
seeded once; the produce per acre is 50 tons,
and the land shows no sign of depreciation.
"The sewage has heen extended more recently to
the other two pieces of land with similar sugeess.

bh. As to the effect in a sanitary point of view, I can
state nothing so satisfactory as the words of D
Boyd himself, recorded in one of his recently
published reports. IHe says, “No unpleasant
“ odour is at any time perceptible from this

% sewage, unless by going close to the tank or
% ghafts, and by the time the sewage has passed
¢ oftf into the ground, a few feet distant, it is
% (deodorised.” I have myself, this very warm
day, walked over the Iand over which the sewage
was flowing, and I am able {ully to confirm this
statement of Dr. Boyd’s. Again, to quote
Dr. Boyd’s repor, © No ill effects, as regards
¢ the health of the patients or others in the
« establishment, however, occurred from the
“ sewage ; the aparfments of the superintendent
“ are nearest to the sewage tank. It has been
stated that in one asylum where the sewage
was used on tle land, several fatal cuses of
¢ dysentery had oceurred, which were attri-
¢« huted to this source. It is prohable that
“ oflier canses may have been overlooked, or
¢ that the nature of the soil is such that it
< pequires to be broken up, if' impervious, to
¢« (deodorise the sewage. 1f irrigation with the
« sewage were the sole eause, it is most likely
¢ that disease would have occurred here in the
“ pourse of 18 years, but neither dysentery nor
% {ever have, thank Providence, ever prevailed.
¢ Nearly all eases have been carefully examined
“ after deaih, and notes of the post-mortem
¢ gppearances, in each ease, given in the annual
‘ reports.”

9. Much of the work having heen done at infervals,
the cost of it cannot be given with accuracy, but the
expense of the tank, delivery main, shafts, and fitting=
would not exceed 70, and the working expenses are
almo=t nil.

10. I believe thai, with some modifications and inex-
pensive alterations, we shall obtain better agricultural
results on our farm. In a samitary point of view the
medienl testimony is most satizfactory, and I think the
Chairman of the Committee of Visitors would be willing
io confirm these statements.

11. There is no reason whatever why the utilisation
of sewage should not procced pari passu with the
generafion of sewage ; under no circumstance can it
De anxthing but a question of expense; under some
circumstances it is clearly a question of profit; under
all eircumstances it is a question of truc economy.

(Signed}) ArTior WHITEHEAD, Civil Engineer,

County Surveyor of Somerset,
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APPENDIX No. IV.—SEWAGE IRRIGATION.

Tast of QuesTiONs relative to SEWAGE IRRIGATION, | Couxty OF DURBAM.—SEDGEFIELD ASYLUM

submitted by the Rivers Porruriox Cod- . Irmeariox, 1867. . AF RIVERS  COMMISSION  REPORT  1867.
wmssioxErs  to  the CouxNty SURVEYOR of | Axswers to QUESTIONS contained in a LETTER from 2 T]‘E s —_—
Duriay. : the Rivers Porvturioxy CoyvissioxN, dated JoLy = f §
' 1st, 1867, a Cory of which is prefixed to this A o T
: Rerort and each QUEsTION numbered. ! ! I \1 i
1. Ground plan of the county asylum, and of the = 1. A plan s enclosed showing plot A, contain- = | ’—f:l\',-\\ . // /ﬂ‘ﬁ ﬁe
land irrigated with sewage and waste-water from that :ing 10a, Or, 37 D of. old grass land to v.:luch the = j - ’k 7 ~a
establishment, as also other information relative to | sewage was applied in the year 1863, with metal 1 -Hh'""‘"“""l{-‘i'_}'?’\ g .
. B \3 N .

cpiping and hydrants or standpipes, shown thus,
. === from the collecting-tank F. by gravitation;
plot B, also old grass, containing 11a. 2r. 35p. to which the sewage was applied in the same manner
by the same means in the year 1864 ; plot C, of garden and ground, containing 9a. 3r. 33p., to whick
the sewage was applied in the year 1864, by pumping from the tank F, by an engine (used for
many other purposes in the workshops G.); these pipes and hydrants are placed much neaver than
on the grass-land, ou account of not damaging the crops by the moving of the hose, (used in all cases ,
for distributing the sewage on the land) ; plot D, containing 13a. 3r. 14p. is arable land, and the o
sewage is proposed to be applied to this plot as well as to plot E, containing 20a. 2r. 18p. of old :
grass, at some future time, by gravitation and metal pipes, as applied to plots A and B.

population, &e.?

2. Number of persons whose sewage is dealt with ¥ . 2. Number of persons, 503.

3. Volume of water used per head ? ! 3. About 25 gallons per head.
4, Volume of surface water admitted info sewers? 4. None.

5. Ares of land irrigated ? . 9. 32 acres, nearly.

. 6, By metal pipes, fitted with serew-caps as plugs,
, iat the distances apart shown on the different plots
thus ~g==; the whole sewage is shut off from access to the pipes by a 4” valve at the

?

tank, and when so shut off the hose ecan De detached from one plug and attached to another,

6. Mode of applying the sewage?

L)

and when so fixed the valve re-opened fill the whole land has bheen brought under the scope : é
of the hose and so irrigated. :
[ 1 gL
7. First cost of irrigation works ? | 7. The cost of irrigating plot A was per acre, “
: 114 7s. 4d.  Plot B 8/, 15s. 0d. per acre. = Plot C : 2 H ]
.41 0s. Od. per acre (including pump and section pipe). / N
8. Annusal cost of management ot sewage ¥ 8. The sewage is applied by the paticuts under the 4
. divection of the farm steward, and there is no cost ex- f
> cept the keeping in repair the hose, which is ameretrifle. i
9. Description of crops grown = 9. The crops grown on plots A and B are old i
Value of do. ? ‘orass used as pasiure a portion of the year, and s i
‘ meadowed afterwards ; these fields before being irri- =
gated produced very poor crops, indeed almost nothing, but now produce at the first crop (after
only having been freed as a pasture for six weeks) as follows :
.. Plot A produced 3 to 3% tons of hay per acre, and plot B, 2 to 21 tons ; another crop will be got D)
off each, which will probably produce on plot A a ton and a half, and on plet B one ton per L.\
acre; the fields are after this pastured Dy sheep till the May following, According o these crops PE
the value of the produce will be about as follows : B BN
Plot A (say average) 4% tons £ s d. Plot B (say average) 3% tons £ s 4. , i
of hay at 6/, - - 27T 0 0 of hay at G/. - - 1910 O : :
Pasturage, say - - 110 0 Pasturage, say - - 1 3 0 - b 3
: A i
Per acre £28 10 0 Peracre £2015 0 : 7 E. :
———— —_— I~ ik ¥i iQ’]i Farm é: l_
) ] . . : Pl - *):'-_:'fj-, af st =

The produce of Plot C, the garden ground is most remarkable, and is spoken of by everyone in : - a r P éfu - b
this neighbourhood acquainted with agriculture ; the produce is principally consumed in the asylum, S -’ﬁf‘_'\i_ U i r a- oon :,_
but of late years, since the sewage has been applied, a great quantity of surplus garden produce == e Il y R ;

S isn0s ties coming wi i enrts o di : . B P 15 RS & .
has to be disposed of to parties coming with their earts a distance of 10 to 12 miles, and purchasing : TR ~ s % &
the same for re-sale at the different markets and colliery villages. . ' 34 Zx Weterton g ,t el

The crops that seem the most benefited by the frvigation are as follows : : , : Fipd Cottage I - £ s ﬁ i

The eabbagze tribe. Rhubarh, : - ST TR 4 L ) _;"f- i
Celery, Beans, &e., &e. - ;5 : / TLTE L £

fea) s, B @ . 4 - T M ¢l

. Turnips, o _ A : Jg.0 0k K A =
In fact vegetables of every description where sewage is applied are at all times most luxuriant ; k =3
and productive, and when the sewage, for any reason, is not so applied they at onee slacken in : ' : 7 e L g’i
their growth, and in a few days (only 2 narrew walk dividing the compared plots) are nowhere in o ' g o 1 . Er;
the race. : g . i | JHEE

As an Instance of the value of a crop of cabbages now on the ground they arve being sold wholesale : L ER Ly SGena. : A ES
to parties leading them 10 or 12 miles to the adjoining towns (and they then re-selling them) at the : TRRRRAAS — . ; ‘4 4]
rate of 100L per aere, ie. at 12d. per dozen, they are re-sold at 18d. per dozen, or at the rate of : ST 11 3:
150! per acre. o : ' M

By proper rotation of garden crops, from 1} to 1% crops may be got off the land per annum, so N N ya / E
that the produce of each acre per annum will be equal in value to from 180/, to 2001 ' ’L:'i'-, i

The land irrigated is a free working loamy soil, overlying 10 or 12 feet of sandy porous gravel. : | - - R § '

-~ - N - . " ‘_ _ - - - - . 1 X 1 .
Durham, July 19, 1867. (Signed) WitLtay Crozier, M.I.C.E. o o ? T ‘g
: : K RIM:
° Tipes laid much closer, heing garden ground. . : w‘ ‘ -: g L
: t R
: T :
L. ] _ _ - ] ! .“ .
: NI -
: ol
: =H
. b li ES
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APPEXNDIX Vb, RIVIERS COMMISSION REPORT 1g4:
, ~ ———re———— e = ey RIVERS COMMISSION :-—APPENDIX, Ixi
APPENDIX No. V. 1t
;
BrAckBORN SEWAGE OuTpET WORKS, being emptied. In this period of time there has been ;
; accumulated (and arrested from flowing into the river)
o ? ' i ‘iptl SCWAZ tlet . . o .
! 3 1:1?9 {011;;)“']‘3? ' de:c;'%ho? v(i)tf;l ﬂtlI?e ?1(2‘;;1?1@ nzu'ino' a quantity of solid refuse and sewage matter, estimated 14 S
5 i S — — > “]01 §ab - ‘I‘F‘ 'mln’l ?n‘i] ““C‘ sioners b pJozc ©  at 160 tons, consisting of road grit, the varied cjects Sl
i | = %5_1_“5?1 ‘:‘%‘: “‘é“% 1t 1o The LOmmIs=IonEs Y L0SCP fom dwellings and W.C. refuse, This must form a HIE L'
K ? s - HIerly, Lus(y, Lodd i—= very rich manure, and will be sought after. t~ i
3 ! ] > 3K g Blackburn, September 14th, 18G6. 1 have carefully watched the working of the tanks it o
] : i .. =~ = - i - , , . . . . by S
} ECIE TS st Tar value and the necessity of a sufficient and  with mueh interest. ks E i
4 i A | 1 proper arrangement of “storm outlets” has heen The eflluent water was not so clear as could e itk j,‘s Pl
B ; = | voved here during the past month ; heavy rains have desired, but still the fact of mresting 160 tons of selid it *._r’_ Lo
; : F ested the sewers, and the main outfall 6,0x 4.0 has  matter in three weeks, or at a rate of about 2,700 tons 1 .
} been surcharged, shooting out ifs contents af full per annum, shows what has been done towards im- SN - -
bore; and with immense force. By proper attention proving the river, and ¥ have no doubt that the ad- "] E c
a to the “storm outlets” all danger and inconvenicnce ditional means of filtration, &e., which I have shown ; } iz i
. - - has been avoided. on plans, and which arve now being fitted up, will very - 1 -g :
" ;I ‘ » The tanks are constructed on the Worksop model, much improve the condition of the water as it leaves AR -
7 § $3% = —open trenches with brick or stone bottom and sides.  the tanks. _ . 13 .
5 7033 - They were set to work three weeks ago, and are now (Signed)  JoseEpm BriErLEy, C.E. ' { P
! =] 4 % 3 13 i
: 3 s 2 : 131 Hne
S . g
$ 3 i 1K
© I3 e CeIE i
Foo3is 7 = APPENDIX No. VI ;
I.oi3ET O _ ) o el §
3 <3z o Previously to framing our report, we requested from 8. Do you put oil to the wool before working it, i
3’* F o3Iz = T ‘ about 60 of the leading manufacturers answers to the and if so, what oil and about to what value per §
| NS A = following queries. We received 28 replies, the sub- annum? _ i
1 23 ¥3 U - stance of which are tabulated in pages 9. Abont what weight of waste wool do you pro- 1t
NN s 2 == ‘ - Rivers Porrumioxy Coxpussiox.—Inguiry into the duce in earding, and what becomes of it ? 4
© AR 5 - » state of the Rivers Aire and Calder and their 10. Do you wash the goods ? and if so, do you buy : %
i 13T N I:-:: " Tributaries, 1866-67. or make soap ¥ About how mueh, and to what value i E _
g T RER 2 -:1 = QuERIEs relating to the WoorLex and WorsTED per annum ? Hiy
= [/ o TrADES. 11. What quantity of water do you use in washing Rt
1 £ = ! 1. About what weight of wool do youuse in a year?  the goods, and what water, river or other water ? R
: 2 E D) v [ op— rooh P . :
R - T . _? “ ‘é ]15)[0“ muchq of this “?01“({] 01}' ou “_a:illl U in 12. Are the soapsuds made on your works treated
- = ' i . Do you usc soap or alkall ar; Well as urme - gy, yecovery of grease? and if so, by yourself or by
: =4 | . i washing the wool ; if so how mueh ¢ o contractor ? -
5 —_— = 4, How much water in gallons is used in washing ? 13. What do vou ain by fl tracti F 1l
? - e 2 ‘ 1 5. About how much wool by weight do you dye, - 1t do you gain by the exiraction ot the
— _ and what colours principally ? grease : i
‘ ’j : —_7-3 6. About -“rhat value Of dycstuffs do you nse 14. .Al‘e t]le '\\']10](3 “'ﬂi‘h]ngs f"eﬂtea, or Ollly the
i ' o first flow ?
; (== : annually ? s :
‘ B = L:’\j/ : . 7. What quantity of water do you use in the dye 15. Does the water from the grease process pass
| D= A vats, and where does the waste water flow ? away clear, or how nearly so ? i
: T : . - :
j pu)
| x < :
| 2 N : The answers are tabulated, pp. Ixii—lxvii,
i S i )
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; RIVERS COMMISSION :—APPENDIX: RIVERS COMMISSION :—APPENDIX, Ixnat
E: a B e e B A T
3 APPLNDIX NOVI. NN SO ST R
17 .
l; . . i m . . e e .... . .- . .
1 - 4 ! o -~ = + - [y » - . .
Ei S (QUERIES relating to the WooLLEN and WORSTED TRADES sent to the MANUFACTURERS and DYERs engaged therein in the Towns of Bingley, Bradford, Dewsbury, Halifux, Honley, Huddersfield, Keighley, Leeds,
2 Lockwood, Mirfield, Mold-Green, Rastrick, Saltaire, Skipton, Sowerby-Bridge, and Wakefield, with the Answers received as under.
2 4 J .
"
3 L 3. 4 5. 6. 7 8. o 10. 1, 12 13 18 15 :
E : 2 2 = 2 = = sn gz s 2 s 1 zog Bk : = > ks
3 ;' 2 5 3 = - . . ] 252 | 83 ZRE az2 =2 5o =3 £ g A1
i H : g 2 z-3 £ Weight of Wool, and of what Colours dyed, 2 ,gg? Eg E S :?5 Hg E ou5 it XE 5 &x l § }L °
A : —_ 2= = Tz =91 =E2 o B -3 EEE = - i : &
:i 2 S R < per Annum ? & T §‘-_3.§ ::"-g BE %3 o33 27 G 2z _ ;‘i' ; E;‘,
: 4 =T ) = =Sz = - == = & = - & B = : itk
4 £ = 223 2 E 22| LEL 533 52 EEE Ela L= £k =5 S
1 - =2 - L= a. o 22 =de - .= = mE= -1 zE & : E e
B Name of ~ =8 S&z g2 - 2= | eS3 =23 EZ o5~ 52= == 5% =2 i EE Eatindlise
1 4% No. o Residence. = =2 =2 28 ! Rg N 85 % % S.E CEZ =g85 e =7 TE : HIRE
i : Manufacturer. =% BE 2=8 B =z 53 83-: - it - BEF 3.3 5 %= 2z : ! &
] e = . = . - 2 B0 ey BEE TEE eCF Z57E S EE; =2z i 5 Bl
E eF 225 5% | went . . g2 | 22% | =52 £33 £.8x | g5 £, 2 = 223 el
: 22 £ =5 B s, | - lal218 - 1els £E o &zF. | ZE= F=2 28758 SHEEE 2%33 S35 ok 22> S o
’ - E ] B . 12| ElEls3|81.1218 o o i 2E3 w=i eTEs .85 SuE= = =5 $IE S i THE
! ER 2 g 22y 2 212 81E|B|8]9|5= 28 | 225 | SE2 E meB8E | © E38 =S8 23 ©8 ‘z8E Zalhe
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1| Armitage Bros. | Hudders | 317.0001bs. 1267000 Tbs. No soap, bugy- = | 265000 |k |+ | =gy = 23501, |Waste|Yos, Galli-| About 62,400 Ibs.|Yes. Buy |Spriug, but some | Yes, partlyby| 80L  [Notentirely|Nob quite clear. i
field. soda and water|poli1,460l.| We work it upy s o a p, | ofriver water. a contractor. Sh E E
nrine, flowsinto aznin. athout i HH
river. 17,0001Ds., LT ;
in value ":‘ 4
H s 2301, §~E! ik
| T~ i - . . . . CEAsls
2 | Akroyd, James,| Copley | Nearly 243,000, | 335,000 1bs: | 24,060 —Tbs:—of 1-5-to 600,000 2el- | None Sl Bl Sl Rl e Sl Bl Bl Bl By P v | wone -} Yeos. Olive, [ About 15,000 1bs. arm. | 500 to 400,000 gal- | X . . -5 _ - g1 28 8
and Sons, | Mills, Sh}!"- the bulk of soap, 10,500 | lons, : & Noue Noue 12?01?1“% \I‘J'ggte m;’t’lsam]ilg’r ‘%}mp lens in wnsh%]g ° Ail. : E ;
coat, Hali- | - the woplused 1bs, of alkali, o dust ; the former | sbout the yarn. Spring ;
fax. here having Xo urine., = sold, the latter| 7,2001bs.,! waler and water ! :
been wash r o : 1;5 used as manure, | in valne! condensed from :
at the other .- . -1 Ce e i E say from | steam. ]
works in the f T U . nol..  to e N E
horough  of o S 1007, Kl
Halifax, and : . - . ‘ i I C i b 3 Hit
included _in o . . ] L i iy
answersgiven SuiliE
from there. . ‘ i
- 3 | Bates, John «|Dewsbury | 350,000]bs. | Spin wool | No urine, | Onlimited : 200,000 |+ | [+ e+le]+ R - Yo = : v soited . river | N . . el « = ; f
R O] o . bl o [guoovm ) Yoo [soum b Sod| Wadbgur (Ul viver Ko - -\t Thglelon
‘S‘_c,glll: a;lﬂ gi{ﬁlgﬂo}lqg:;} known. T - = ; waterinto ) in " value ’ tracted. flows into
& - a -, L D) Eal
wool pro- 3 river. 2601 river.
duced, ik
4 | Barker, R. H, | Wakefield | 1,000,000 Ibs, Nearliv the | Soap, Dut not 14,000,000 s30000 {+ |+ |+ |—{—{—|—1—— &g 50001, 2200000 | Yes. Galli- 35000 1bs. Sold fo| Yes, Buy | 4,700,000 gallons; | Sudsfrom yarn | Avout1001. | The whole | Not clear.
& Co. whole, urine. gallons, SE gallons. | poli, 3,000/, waste dealers, soap, river water, part | and worsted waslhings.
& 59,600 1bs. | fitered, are sotreated
. § in valug by a contrac-
3 ) T00h - : tor. Suds! -
&= from_ wool- :
25 ' washing are ]
- b not, but flow .
) B into river.
5 | Brooke, Henry | Hndders- 170,000 ths, 127,000 1bs. | Gse 8 ewt, of | About 360 gal-] Abont | =l +|—t—iF})—|—j—1— g “gool. '] s20000 | Yes, Gali-| About 56,000 1bs.!Yes.- Buy | Quantity not | Yes, by 2 con- 307, |Ouly the | The witer does
e Eathaa. field. alkali, lons forﬂoibs. 115,000. . . B gnlions, poli, 7401 | Soldio oil extrac-] s o0a p. | knownpart from tractor. ’ first flow. { not pass nway i
9'&‘3‘“’ b 1:11t % waste into tor und makerof|{ about | camal, part from . clear. It nay ik
is 5,000 gal- & river, artificial manure. | 14,224 1bs.| bore-lole. Le compared i
ons. bl - in value fo the water "j]
e 2141, in the vats 2
o . during  the I
% H S . . : second wash- g
’ o - - SR oot - e, - - ing of the
) E l cot : wool.
6 | Brooke, John,|Hudders- | In1865weunsed | The whole { Sodn occasion- About Nearly the|+ (+ [ F |— |+ —|—|~|— 2 y e Ot : . 2 1 wothine X . o
i dons, | Hed. | Gage0tasin Sy woh,bui | 7aoboime | Whols | L Ahant| gt |gmQive e rering (e Yo Dus | 3009000 efone | Yem b cone) Nofphe | Oply, Lhe] ot el 2!
}SGGGt;'iabusgd R - ua tT e1;_v gallons. guantz]ty i % about| galons, ’ 3} ewt., for our| 40,3201bs.| used. Three- ) amount )
ERLERs Tt (S b sm&t_ ex c%" J?‘t‘im re E:: 4,8007. in- | waste inlo ovnusginmanu-}| in value | fourths of squly paid to us
1567, up 1o s an _n(iny 3 .floedl -t S digo,1,4001.] _river facture, we sell | 5501, from a Dore-hole, by the con-
June, rather . copsicere yed on - dyewoods { Hohne, ~ubout 15 ewt.-of |- - and the remein-| - - | tractoris
more than in quite an_ ex- our pres : and chicmi- waste per week. ing part from a 535l., but
the . comes- ception. HnIses. : cals, "Potal _waste per stream  flowing thot is ab- ;
ponding time ! annum produced, through our pro- sorbed by i
of 1866. The : 107,124 1bs. perty. the expense
average of| .. ___ § _ b __ . ______ i N.B.—This is ) of steam
.‘.h_‘f‘}f ],\I;enrs, i ca?d'in'g waste sc.
533,000 Ibs, I R A only, not ends
i : from subsequent
: " Proeess.
7 | Clay, Daniel -|Sowerby |1176,0001bs. - | 324,000 lbs. 39.400‘31&%* " _I;:r 004,000 gallons | 72000 [+ |+ || —j—]— =1 E 30000 -1%0,000 gal-| Yes, 14,500 | 51,500 lbs. of ihe|Yes. Buy|75000,000 gallons;! Yes, by a con- |About I50L} Only the| Pretty clear.
Bridge. fff”igf“;q - i & lons,waste| gallons, best sort sold for| soap Erillt‘i]li}ll,\' river,: tractor. first flow.
. | 3 flowsinto | 3,020%. mixing with the| 3585:010s.| but spring water ! -
' £ river. wool nzain, 50,640 | in value| when we can pro-
l > 1bs. of the lower | 4507, cure it.
4] sort sold to a
2 greaso extractor.
Rastrick || === === & 3 ;
8 | Cls, J - ek =t~ ) ol I - e - Tt = The valuel. « -{« « «f- - -{Yes. Buy |Abont 2,504000gal- | No, they are — - - i
i ofthedye soap, lonsof well water, | too much di- !
! »ﬁ stufls will 58,000 1bs. | suy 3,005,000 gal-!] Iuted to be of i
: ° ; =% not ex- in valug| lons from stream,i any value.
I ' ceod 500L. GO0l 1otal 7,512,600 gal-
P i i BMost ol lons, but this is
1 i ; & the vali- varinble as the
En ; -] able co- supply from the
P ; o Iours are stream is uneer-
. ! % - dyedelse- fain.
H : & wl:i:re, '
i = ~and ouly
T '4' cleaned I
i . B on the l
P - ! & premises. !
[ - H 1" - . . - _ N ¥ e e | = | — | | — | = | = \‘72 . R } ) . . i} . i
: 9 | Clough, John - { Keighley - | 750,000 1hs, 660,000 1bs Sgagi‘-g{g‘ txit's;. Not known None | L Nil - -[Noue - }csi'Gn'_]hl- None - «INo - +|XNoue . - I Not """“11"}1 —_ : — -
. alkali and oil, . 3 . ) Ioli, 6301 we 1Ve !
o ) ines erected build-
' but no urine; . | €
: equal to i ings for the ;
! - 56,000 1bs. of ‘ - PUrpPOSE.
i o soft soap. i ' : ;
P NovrE~The + in the nbove colnmns is placed opposite the narges of the manufncturers and dyers to denote the colours they dye, i . h 4+
P i
;
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i Queries relating to the WoOLLEN and . - i1t
it WorsTED TrADES, &c.—continued. ’ ik
;i : 1, 2, 3. 4, 5, i
!; B =1 = == »n 8. 7 & * 10, 11, 12 13. 1f. 13 - ?*
l'j : ] e a3 - -, = = 1z —_ : e ' : st
RIRE 2 S z B g g I EZZ £F- 255 gz | i E£%T3 a1 3 s ! ok
|‘§ At g L] g& 2 g Weight of Wool, and of what Colours dyed, - t ~Z2 S53 =g =Z5 i i E... £EE | = £2 : SN
143 4t .- = 2 L= 2=z | 5 wmE TET R s 2% i H 13
A s S 3 =EE = per Annum? = | =35 =0z | L Ao ¢ 3 RE | X ©s 2 “-E :
|'g'l" - =] xad = I S - 1 [ =] B 4 == P = - - 3 E
b g B 255 g g ¢ ZEE | BEZy © gER £E% 222 0 551 B ot 5% L
a3 (=3 @ SE be] g T2 55 - g= - T2 =z i = y X 1
133 5 Name of = =F 525 5% z | P4z 255 2 . &7% E.x . k2 Z2 | g% BT
!3‘ T No. Residence. i SE =E% 52 Za L owmeg SEE ZEE 032 2> | ZE 2= EZ ENL T
HETE Manofecturer st | 3| &2 | = ot BRIECT B B T EERE BRI B R g
#ili: =2 Z= =22 g5 _— 2|8 . sls E7 =Sz @ ExF | SEZ Zz2% #3.%  TE Eds o3 il
i ,.f_ H T c 5% 22 s, § V<212 | 23| 1212 =5 &zFa. | BEI B =E _EZE 2%3i3 . S% o ‘ %7 PRI
FEELER 22 2 s 2 EHEIR IR =5 | 252z | EiZ =zt g 2Z S¥i= | Iz S e areya
SERE = = = = A|R|A|C|A|D|FA|=|H =% | 2Zz2 | 3% 253 =SE2 s2C2  E3 ¢35 | A B8
’5’1 3: z = A = - = CoF = A g A
| 5 . 1 AL
LB 10 | Crowther, Al-| Lockwood,| 300,0001bs, |AN - | Urinconly -|$6000000 gal-|Wedye i+ |+ |[—|—ji—{—1=|—1~ . ' ! tEmlE ;f
s fred. :iliiclll((lmers- ) - lons. gg nearly 2,600, :!,001{},000 l;es. Olive. | Weight not known. . Soap used ; 70,000,000 gullons ;) Yes, by con-;70. - -]Only the , Not nearly ri HiY:
X . gullons 14,0001, Clean wasie we| inmilling; all from river. traclor. first flow. | clear. ) cu Hi
waste flows .| use again in low| only, in | CF
‘ into river. Eovds, { value : ! i- b k
4 n C&oslau(l. q I:I(_!Icka\éuod, §00,000 1bs. {12 percentd Alkali  and 1,;300,000 pal-| 400000 bs f — 1 + | — | — |~ |~ | =117 T' : oot : : il I
5 corge, it udders- urine. oNs, per  an- ©oqg00f | 620,000En)- | Yea. Olive. | £0,000 hs.; sold for | Yes. Buy | 9,000,6005 all from ! Yes, by con-40L - -[Only the| Very dirly - i
g Soms. feld. num. ! [lons; waste | 2,3000. the purpose of ;. son ‘1 river. i tr:wlt:xs-. Oﬁrf:l ﬂa:r.l\f.= ! Very dirly. B 1Y
3 ! flowsinto extractingthe oil.! 40,0001bs,, ! ! A R B
i : river. L in ,Taluc | ; LE] Hiy
4 : i Fo0l, - 1 Ly 1 ke
3 ) 12 | Dent, 1. Wakefield - = +{- - -|About7s0lbs {Abouts2000000i- - L -i—|—|[—{={7|7|~I7|~ : ‘ e : | [ EEHlE
3y - - of soap and | gallons. L oseool. | 620000 |- o -l . - Yes. Buy!About 82000000;1  No. {1 — - b - { i
1.37_1: lg,d ds_‘. oé) i3 gallons; | soup, ini chieflywater from . ! i S i [
: sodaand soda s I “waste [ value ] river Calder. f : ‘ S I
E31 ash. & water flows : 1008 : ! ; i j‘ &1 &1
a0 = into river i : : ! eebilibige
.ﬂ._% R . . . P Calder. ! ; ; & £
£ 13 Deghurs& Skinton -|We arc no% - e efe e e el oo oNome e[ T | T T ’ZE i : ; i P HE
John and | users of woo! =5 ! About About - - . « e+ e = V0. ' _ : — . _ - ! HEN HiE
Sons. until after it {.5. | 13091, for| 3,756,000 ~o : . i : - £ L ?—
is spun into % : dyeing gatlons ; i ; ; ! i E i
woollen or ; i cotton waste : . i %
worsted yarn. % : warps, flows into ¢ ) , : i 2
: % i ﬁ]le}x: i } ! . E ; £
14 | George, T. W, [Leeds  -}. - « 1o o oo o e efe e o mle e ST T T —j—]— __3; : ek : . ‘ : l : I
and Compangy. A - - - About RS S We use 11 Abouwd 46,950,000 . The quantity — ! —_ ' —_ i 3
= : | 6,260,000 } Lovery river water, angd ! is sosmallas : ' ; hi J
2 ! : mtons; : i small 31,500,000  well; not {0 he’ : : ; b 3
= < owaste : { quantity | water. : worthcolleci- . : : = 1
; i i‘:io"_q'::mto : of f-loap; ioing. : ' A E
; Vi . ! Rl : . 1 : . e B
Aire. : ; | searcely ‘ : i : ﬁ" 3
: | anyin 9 s ! s
15 | Holdsworth,J., | Wakefield ;- . . -[3,000picces)No - - -j- = = - 3,000 Diﬂlcbcs- +l=l—l—1—"l—i=|—] J ) scouring. ; : : | ;.:f "
ond Sous. i g.'(_i‘ﬂ‘_ﬁoél;sr 50#5‘(;0001 - 1ol Waste - - - - - . - e - - : Abont 37,560,600 5 ' - — —_ — f' £
waste, waste, Towsinto i i Fiver water. i
Tiver. T if
16 Hmag‘::lle. Jas., | Mirfield - ],‘0‘50,%00 ]h:,;.l e bu,\]r tﬂlll_e and alle - o -l290000bs | —{F | F|F|—fF|F | F i
and Sons. 00 ad| our woo knli. 5 i "es 3 o 5 ! X - X
1,5001. 18,780,000 Yes. 112,000 1bs, 5 sold to Yes. About  7,825000; | Yes, aud by a 55l The whole [ Very clear
shoddy. g : g ‘l;;dt._ gallons ; | Olive and | extractors. ! Buy soap | river water. contractor, of the ery clear
except Haa‘!‘c_ G:l]llpt_)ll, 89,600 10s., first and
RS lowsinto| 60 1ons, i invalue part  of
. - i river in value :1,3500.25.114. the
DO - ; 35,5001, ' | second.
17 | Ingham, Ed-}Halifix -{. « =« = < |- - - efe = - = 3505600 |+ 1+ ||+ | F|F][F{+[F s ! _ i )
ward, Ibs. i 25to | 78.250,000 No. - -« - i_ Yes. |Springwater - No; ihesoap - — —
S0,0001. gallons; ! Buy soap suds with
waste | 144001Ds,, other liquids
flows into ¢ In value flow into
SCWErs, i 1501, to SLWCTS,
t 1701,
' 18 | Kiek, Joseph|Halifax -{- - - -]- .+ -| Nowrdne {- . =« oiNowoolf+ |+ |+|F |+ + ]+ | a [
; AL About22,4001bs, = 31,300.000 9 -5 ; - == tons Y 1
! of soap and 15,0001 300, Nil. Nil. ! Yes. 169,530,000 ; princi- No. Nil. — —_
' 59,600 Ybs. of gatlons ; : Buy soap, | pally from river,
E e waste i invelue | partfrom sprines
i ¢ flowsinio | ;400 and waterworks
i | il?lflg]c ! : company. :
i 19 I\Ia;nr;lner, Ed-j Keighly -{ 060,0001bs. [All - - nssgupib 2,50;1,0{}0 gul- (Xome o —|[—[—|—|—=|—{—{—|— P Brook. ) i i
ward. 12 5. S : - ' ax - . H
! 800 ons - s esle - - Yes. i About  onedlird,{  Yes. [1,252000:  pure] Yes, bya con- 18 per| The whele | Not clear.
! i Gallipoli, : which is sold to; Amount spring water, the | iractor. i pack on
: in ‘J\?llue . shord wool deal-! iucluded ' nver being foul. ' thclso:lp
i . atslI 18 s, | m:n_ls“:s.'r usei.
{20 Ontﬁq.qzughnm, Bradford -| 1,00,0001bs, | AH - -} 712,0000bs. - | 150,000,000 120000 |+ |+ | F +{+f+l+]+ ]+ : i toNo. 5.
i and Sens. 2 : ; N - -
gallons i 30000, jThewhole |  Xo. - =+ = |_ Yes. |The water we use No. - —- —
i We  burn . quantity : Buy soap, j s partly supplied
all our of water 1,2000. | by the water
spent is used n . | works company,
Powomls, scournig, I but  prineipaliy
! dyeing, i from wells. We
i and ! do not use the
; washing { river waler, it is |
: (\)\':tsic ! tuo dirty. i
i flowsiuto . I
o Bradford : .
: o1 [Sut,  Titus, | Baltaire -] 50000001 | 3,823,000 {Soap 577,560 | 3000000 gul-| 200000 1bs.i ¥ |+ ) F | H|F|E|E | - Beck. i 3
. Sous, and 1bs. Tbs., alkali| lons. I \ - v i ' -
P Compans. 10,000 1bs. No | 2,0001. {ft_uunts:l,\.g XNo. Altissold < -3 Only wash . - - - Yes, hy acon- 000l for{ The whole i Very  urcaily
Doy ! urine. ! The waste | wool sud | {ractor. - rent of; of  thel clean
L : fowsinto | yarn. We i a small | washings.’
| . : i river. . ke 2135, M0 P shed and T
L : B _ s, of | oall the i
- i ! i sonp. We ' soapsnds.
3y i N ) _ . ; . i nl?ior{]hluliv : .
: i ; ! 360,000 1s.:
R © 22 | Sugden, Jonas, | Kcighley - About About | Soft soap, | 250,000 gl | Donetdye| — | —|—|—|—{—}{—1—|— ‘} 5 | of soap. : .
b | Brothers, 1,000,000 1bs. | 250,000 Ibs. | about 40,000 | lons. . 'y, . . | Iy ; .
] : i Tbs. Noue. l- - = Yes. Galli- + 30,000 1bs, ; sold to Scour yarns.! 62,600,000 gallens ;| Yes, hy a1 con- 307, The whole - Nearly clear.
bl ! i iopoli, ini wool manufactu-| Soap7,0060: spring water. {ractor, i :
P | | | valuc 310 rors. s, in; : !
% ' || i L ‘ vitlue 1307, ' !
) i : ! ! : :
i NoTE~The + in the above columns is placed opposite the names of the manufacturers and dyers to denote the colours they dye. | : | : i
i 17159.—1 1
i
% . .
1 \ -
i
;-
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Queries relating to the WooLLEN and WorsTED TRADES; &c.—continued.
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25000, |Camnotsay.| Yes. Rape, [ About_ 336,000 Ibs. | Yes, Buy I River water princi- ; Yes, by Messrs.
Waste | Price’spa- ealled Kentmnek,| soap,about. pally, sometimes| Teall,
flowsinto | tentcloth, af one time used 112,00n1bs.!  waterworks com-| Paige, and
river. and olive,! for hopsnow sold | In value i pang. Company.
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The first —
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In value; or put on Innd,| L7007
1 8,0007, i and about 12,000
- 1hs, waste sold :
i to low cnarpet : 1
. mnokers. )
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i
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| : | | b i

AL Alkali, 25,000 [100,000,000 gal-; 860001bs. | — ! + | —

1" 1bs.; urine| lons. : b

! for washing ? i q

i : | wool, 120,000 o i
' ;

1501. | Waste wa-{ Yes. Gﬂlli-j

. _Galti- § 64,000 ibs. per an- | Yes. Buy|15,000,000 gullons { Yes, by a con- 751, {The first | Very nearly.
ter into li,olive.| num; sold to| soap. In; from river Aire: tractor. i flow and
river Airef In value! waste dealers. value1,000L; and waterworks thefinish-

t
os | Tewdall David,| Leeds  -| 1,500,000 Ibs.
35000 | | company. thet
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gallons; urine .
for = scouring . ! : .
cloth, 108,000 L . i
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1. 5
- - ! s ! Soft soap,
Not  sigmed,i- - - La0,000lbs. - Al S0 Tuss | Tons. F
%OS mar % . i
i

All - -|Clear.

- - .- = «!Yes.In va-l-iS.(lOO 1bs. per an- | Only wash i Only wash wool. | Yes, by a con- | About 1001
Tue1,0007.; num; sold toj wool. See| SeeXNo.4. tractor.
{ clothiers. No.4. | '
None. None. | Yes. Gn]li-i: Cannot tell quan- Don’t-wnshl None - - Yes, by a con- i About 1507, ! The second | Nearly so.
poli. Inj tity; all sold. goods. Buy! tractor. | flowonly.
value 5007, soap. Sec: : :
answer to ! ‘
§ No. 3. | ,

8501 to 4007 | 873,400 gal- | Yes. Olive|8961bs.; wesellit,| _Yes. 3,080,200 gllons;|No - - -} Nil. ;- - -jallpumpedon
lons;waste] and pas; or put it on to| Buysoeap, from springs. to land.

pumped tent. In: land. 11,200 1hs.
out  to| wvalue : In valuge’
land. 4,0007. ] 2001 ;

4001. Waste flows] Yes. Olive ; Burn{ chiefly -iYes. Buy: Spring water -1 Yes, by a con- apl.
intobeck.| and pa- . soap. In {ractor.
fent. In ¢ value230L
value 6501, 1 i

22,0007, 15,650,000 | Yes. Gnlli-;336,000 1bs.; used:Yes, Buy 109,550,000 gullons; | Yes, by a con- 1501, i'.'[‘he whole { Quite clear.
}))oli and ' onland, and also: soap. In_  one-third  from! tractor. ' :

rice'spa-. in Kent for hop . value " wells, and thel !

tent oil. " growing. 25001, + remaining  two- f

£,0001. ! i thirds from river. i

radford.
25 { Nob signed,’- - -
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2400.000Ibs. | Al Soupandalkalil1,555000 gal-E Donetdye | — i — | — I —
2,400, : ) i
P
|
i
1
!

‘ |
;- . - : H H .l
- o .12 Verv Eittle sonp| About 7,160,400 | 269,200Tbs. ; + | + | + :

27 | Mot Slsn(i;]a'- - -] sopeplbs. i Al VEEOL 2,?,4](:; gallons  for b i !
postmarss . ! ibs. of alkali. | wool, ~ and , C
[

i

+
+
+
+

Shepley and! 3,080,200 gal- | ‘ t
Huddersfield. | Tons for picces.; b |

W Al L TR

£

RS

First flow | Nearly clear.

i
H

!
|
l
l

s0000  Ibs, 2400000s Trine - |- - - - 30800Ds | &~ —
wool, Mo, ‘ _ ;.
&e.

"
Vind

25 {Not  signed,
ostmarks
E[onley and | . _ O

" Huddersfeld. : ! . : :
- ] . . ‘ Allsoan -  -]109530000 gul-{ Wedowot | — i — ] — ! — = — | —"
229 J{Sﬂ;]sghﬂw und1 S}lu;lrlz:i&l;ll.i. 4,430,000 1bs. :Z,SSO,Dﬂolbs.é All soap 09550,000 gul- | We do not ) — | It b=

Bt

[
|
[
aﬁ

Sl

i
H . : . i !
NorE—The + in the above colmmnns is placed opposite the names of the menufacturers and dyers to denote the colours they dye.
) a. This return was only received on August 7th, 1867, too late for use iu the body of the report.
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APPENDIX Ne. VII,
IroUNDING RESERVOIRS.

T first consideration in any proposed impound-
ing reservoir work should bLe as to the site of the
bank, and how to deal with it. If the site is rock,
limestone, millstone grit, or other open-jointed rock,
care must be taken so to combine the material of the

ank with the rock as to prevent “creeping” and
washing of water from within the reservoir along the
junction of the puddle and rock at the bottom and
sides of the hank, as also through the beds and joints
of the strata. 'The cheapest material which can be
safely nsed will be concrete, made of the best hiydraunlic
lime, and Iaid thickly over the entire surface of the
puddle-trench. Concrete, or a thick bed of mortar,
should in fact protect puddle from contact with rock,
aravel, elay, or earth at every poin A trench
(answering as puddle-trench), filled with concrete, may
in some instances be necessary if the ground con-
tains landsprings, or produces much water during its
exeavation. If a trench fills rapidly with water when
open, it may admit water to act upon any clay-
puddie when the work has been completed, and just
in proportion as this admission of water fakes place
under pressure, and washing or wasting of clay-puddle
takes place, will there be danger to the embank-
ment. On the other hand, conerete which has set
will neither be injured nor injuriously wasted by
washing, but any wmelting out of portions of lime will
tend to fill up the pores and channels in the rock along
which lime-impregnated water finds eseape. An em-
bankment having its base and sides fully protected by
concrete and good vough hydraulic mortar, might
leak considerably through fissures extending below
the embavkment, and yet not leak dangerously, as
there could not be any washing and wasting of the
material forming such bank.

No embankment should cver depend solely on a
« clay puddle-wall.” Puddle-walls should be supported
throughout the main body of the bauk on both sides,
by seleeted material, such as curth freed from stones,
lonm, shale, or clay, and in this state capable of resist-
ing water. Such selecied material, combined with
the puddle, should form the ceniral portion of ihe
bank, and be in substance not less thau one-third of
the entire bavk. It will, however, be fav better and
safer to select material for the entire bank, and plsee
it in thin layers (vot exceeding 12 inches in depth.)
evenly over the entire surface of the bank, using
neither railways nor waggons, but wheelbarrows and
“ dobbin-carts.”

The #Bunds ™ or banks of the great “ Tanks” or
reservoirs in India, have no puddle-trench such as
modern engineers excavaie (120 feet in depth at times).
These Indian embankinents were most probably formed
on the surface after precautions had been taken to pre-
vent creeps of water betwixt the materials used aud
ihe ground. The earth {o constitute the bank was
then emried to the site by numerous labourers, male
and femaie, and was trodden down by thousands of
naked human feet, sometimes also by the fect of
elephants, and so was alternately washed by monsoon
rains, dried by @ tropical sun, and thus grew slowly,
through years of labour, to De the enduring mass
whiell has weathered the stormns and tempests of not
less than 80 eenturies.  LEmbankments have from
time to 1ime been vuptured and washed away in India
in consequence of bye-wash space being limited, but
other great Indian embankments have stood, and are
now standing, to attest the skill, patience, and labour
with which they were first formed. 3Jany of the
reservoir embankments in Englmd recently formed
have been made too rapidly. The hot speed of rail-

for, and engineers have committed the fatal mistake of
allowine the lowest contractor to lave the job. The
inevitable vesults are either that the contractor fails
before the work is far advanced; or, if allowed to
complete the bank, that the work, on being tested by
filling the reservoir, proves worthless. A sound, safe,
and enduring reservoir embankment cannot have been
constructed at mueh less thau double the price paid
for earthwork which safely serves for railway em-
bankments,

Reservoir embankments should never have outlet-
works (pipes, culverts, or sluices) placed beneath ov
in the bottom mass of the made bank, but such works
shonld be formed in the solid ground, on one side, so
as to be beyond the influence of any subsidence or
motion eaused by piling up the materials forming the
bank. Clay and marl subsoils will compress, subside,
and occasionally slip, in which cases any pipes or
enlverts if placed in such bank are dumaged, if not
broken and utterly ruined.

Outlet-culverts nead not be laid with their inverts at
the bottom level of the reservoir, but may be from
10 to 20 feet above the inner bottom level of the bank.
This mode of working insures that the hase of the
bank shall be wndisturbed. In the Dale dyke reser-
voir which gave way above Sheffield, and destroyed
some 235 human lives, cast-iron pipes were laid
beneath the mass of the bank, at its lowest depth, the
same pipes having the fall or grade of the valley,
which amounted to near 20 feet in the 500 feet width
of the bank ; thus adding 20 feet additional pressure
on the valves, which were placed on the outer foot of
the bank. If alevel culvert had been formed in the
solid rock on one side, having its invert 20 feet above
the bottom of the reservoir on the inner sides, and the

-alves had been placed in such culvert, there would
have been 40 feet less head, and consequently 40 feet
Jess pressure on the deepest working valve. The
inner 20 feet in depth of water in a Y-shaped valley,
having a rise of 70 feet in the mile, is of little con-
sequence, and the space forms a receptacle for sedi-
ment, But even this volume of water can be provided
for, so as to be drawn down by a syphon laid through
the outlet culvert, that the last foot in depth of water
may be abstracted.

Some large embankments have failed =0 as fo pre-
vent their use, and the moncy expended upon their
construction has Leen wasted. A reservoir embank-
ment may fail from several causes, as—

1. Where an improper site has been chiosen, upon
rock full of natural fiszures which cannot he
traced and stopped.

2. Where the subsoil is compressible, as on silt,
clay, or marl, and wherc outlet works have
heen placed in the made portion of such bank,
and subsidence, crushing, aud slipping have
taken place.

8. Where a puddle-ireuch is affected by springs
which have not been drained ; or where
washing and wasting of the clay-puddle com-
menees through some undiscovered fissure,
in rock or vein of gravel oy sand, if in allu-
vium, after the head of pressure brought to
bear from a full reservoir has been established.

4. Where the materisl of which the embankment
is composed is not ealculated to beeome water-
tight, as rocky material or gravely earth
tipped in from railway wagzons an ordinary
puddle-wall eannot be frusted under such ar-
rangements ; water under pressure finding its
way to a puddle-wall so supported will have
all its weakest points sought out and tested,
and a leak once set up in such ease must be a
source of danger.
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qnder too great pressure within the embankment.
Water issues through valves with friction and velo-
city proporlimmte to the lead; it obeys thq law of
gravity appliceble to the falling of solid bodies. A
clid body of cast-iron falling through 90 feet of
space would only strike witl a similar velocity to that
ith whicl: water would rush through an open valve
at this depth, and as the power of water to wear,
wash, and injure is in proportion to its volume and
velocity, the engineer should, in his reservoir arrange-
ments, use all practicable means t control and prevent
high velocities through valves, discharge-culverts, and
over bye-washes. No outlet valve ought to be placed
ander n greater head of pressure than 20 feet.  Ver-
tical welis for overflow are not advisable even when
constructed in solid ground, but if formed within the
cubstance of embankments they are positively dan-
gerous, A Dbye-wash should be formed down the
solid ground, and by steps not execeding 4 feet in
depth. The usual slopes given to reservoir embank-
ments formed of eavth are, ou the inside 3 horizontal
to 1 vertical, and on the outside 2% horizontal {o 1
vertieal. Minor details of construction and gonersl
yoles for muaintenance and working of impounding
yezervoirs cannot be fully given here, they will require
to be treated separately in some special waterworks
report. R. R,

Nore.—In a valve-well there may be valves not more than
10 feet apart vertically, so as to reduce the pressure on any
single valve to 10 feet, as the water is reduced.

APPENDIX No. VILL
Frox TE Tives NEwsParEr or Auetst 1, 1867.
Count or Ciaxcery, LixcoLy’s Ixx, Jury 31.

(Before the Lords Justices of Appeal.
Baxendale v. MMurray.

This case has heen alveady noticed in the ZLimes.
Tt will be remembered ihat it came on by way
of an appeal from an injunction granted by Vice-
Chancellor Stuart in Julvy 186G, upon a motion for
deeree, restraining the defendant, Mr. M Murray, from
polluting the river Chess, near Rickmansworth, by the
vefuze from his paper mills. The operation of this
decree was afterwards suspended by the Lords Justices
pending the appeal. The plaintiff, M., Baxendale,
is the ocenpier of Seotsbridge llousc, through the
grounds of which the river Chess flows, this house
and grounds being situate lower down the stream than
Mr, MMurray’s mills.  The mills were formerly oceu-
pied by the late Mr. Ingram, The plaintift alleged
great nuisance resuliing to him in varions ways from
the refuse which flowed from the mills into the river,
and in particular he said that whatever right to foul

the stream had been acquived by the former owners of

the paper mills, inasmuch as Mr. M*Murray had intro-
duced into the manufacture of his paper the new
materinl called Esparto grass, the fouling of the water
thereby produced was & new kind of nuizance, with
respeet to which no preseriptive right had been ac-
quired. ‘The defendant maintained that he had arvight
to foul the stream in ithat way, provided he did so to
no greater extent thun his predecessors had done, and
this e said that hie had not done. The evidence was,
as usnal in cases of this kind, very conflicting. The
appeal was argued at great length before Lord Cairns
aud the late Lord Justice Turner, and judgment was
reserved, but was not delivered before the death of the

Iatier. As the parties entertained some doubt whether,
under the new Act, one Lord Justice could hear an
appeal from a decree, even though made upen motion
the appeal was placed on the paper to-day before both
their Lordships for the purpose of being formally
re-opened, and having the judgment of the Court.

Lord Justice Lord Cairns then stated, with a view
to other cases of the some kind, that he had conferred
both with his learned brother and the Lord Chancellor,
and that they were all of opinion that under the new
Act one Lowd Justice had jurisdiction to hear appeals
from decrees made upon motion for decree.

The appeal was then formally re-opened.

Mr. Bacon, Sir R. Palmer, and Mr. Iry appeared
for the defendant ; Mr. Dickinson and Mr. Birley for
the plaintift.

Lord Justice Lord Cairns then delivered the judg-

ment of the Court. He said that the conclusion at
which he had arrived was concurred in by the late
Lord Justice. After a statement of facts of the case,
his lordship proceeded thus~—Does the use of a new
raw material in the manufacture of paper, from the
mere circumstance that the matferial is raw and diffe-
rent from that formerly used, desiroy the right pre-
viously possessed by the defendant to discharge polluted
water into the stream? With great respect for his
lionour the vice-chancellor, I doubt whether the ques-
tion on this part of the case is one as muel of law as
of fact. The question appears to me to be, what is
the right or easement of the defendant? Is it aright,
specific and defined, to pollute the stream by dis-
charging the dirty water in which rags have been
washed ; or is it a right to dizcharge into theriver the
refuse liquor and foul washings produced by the manu-
facure at his mills of paper, in the reasomable and
proper course of such manufacture, using the materials
whiclt are proper for the purpose, but not inereasing,
as against the servient tenement, to any substantial or
tangible degree, the amount of pollution 7 In my
opinion the right of the defendant would, upon the
facts before us, be found, and be properly found, by a
jury to be the latter and not the former. Itisdifficult
to suppose the existence of an easement founded on
and limited to the washing of rags. If made specific
in this way, it would be eonfined to rags known and
in use at {he time the easement was acquired, and the
rags of textile fabries afterwards coming into use
must, however valuable for the manufacture of paper,
be excluded. Rags, again, wounld afiord no standard
by which to test or limit the amount of pollution.
Some wonld be much more dirty than others; the
washings from some might be hnrmless, and from others
deleterions.  In rags produced from vegetable sub-
stances the properties of the fibrous matter might be
very different ; in some, as in linen and cotton rags,
the fibre being elaborately treated in the cowrse of
manufacture ; in others, as in coarse sacking or
bugeing, especially of hemp or jute, the fibre retaining
mueh more of its original character. I am therefore
of opinion that it is not sufficient for the plaintiff to
show that the defendant uses in the manufncture of
paper a raw material different from that formerly em-
ployed; hie mwust show, further, a greater amount of
poltution and injury arising from the use of this new
material ; and the onus, of ceurse, of showing this lies
on the plintiff.  His lordship then commented at con-
siderable length on the various heads of nuisance
alleged by the plaintiff; and the cvidence relating 1o
them, and came to the conclusion that the plaintiff
had failed to make out his case. Thebill must there-
fore e dismissed with costs.
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way works cannot be safely adopted in waterworks. 5. Where an embankment is inade entirel}-' of clay, :
There must he time for incorporation of material with which melts and slips as sueh material is liable R iy e .
material, and for slow consolidation. to do if put together during wet weather.

Reservoir embankments ought {o he executed with A reservoir may also fail byo a crecp of water . :
more eare, and will then necessarily be proportionately taking place through the embankment along the |
more costiy than ordinary railway embankment works,  outer surface of cither enst-iron pipes or outlet- = :
Cheap work and zpecd have, however, been cried out eulvert, or by drawing water from valves placed % :
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B I §f Censns Tables. e ARmis and PopuLaTioN, from 1801 to 1861, compiled frop B2 Con'::fl’,gaicy City, Town, Borough, T'ownship, A I::u | POPULATION i
- {tikae B | District. Haulet, or Place. i{utute 1 : . , —
- e 2 | cres. | 1801. 1811.\ 1821. 1831.1 1841 l 5
gi;—‘::g:-z é 2‘{ Ei Proposed l Gitv. T . | Area POPULATION ] '5,;'3 o Ty T e T . 1ol 1861; ‘ ';é‘ "'S F}g
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TEEER R AR : . - - . 352 ‘ - o ! T 4
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PRSI § . ] - - S 5] " _ ! ] ' 3 Do Rek i N 5 7 L gl 17
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L .i:r“; <% B3 : : i : i j ‘.'.".E- ! . . ) I : ! ‘ ¥
R ne KecaLEY - radlevs : i - ' ‘ ; ‘?f; 5
" ' ]Sgillgitllfa?ivrBOth ) N 885! 412 506 Gli 557 571 4|8 1
Bl Comomley - - - 1328 1605 a0t Tl The 2,508 | 2,58 | ) RIVER CALDER ¢
%ﬁi Farnbill - ) . ; 6 | 1,045 - 1,850 | 1,567 | 1,153 | 1,272, 905 |8y
o Kiwik - - - 280 A6 B 80 6 Il | T E—
Bl Cowling - - . | Pl iig | ]2-013 i 7§7 ! 987 ' 1,052 = 1,320 | 1,473 *E—‘i TopsorpEN- | Todmorden and Walsden - Do e . '
B Sutton - - - L0 e Taes | Tego | 15| Stansfield - - - 9515 8652 4985 6054 TBIL. T690 9,146
s Siceton-with-Easthurn - L 5101 545 ’»-“73; b 1,292 ; 1,660 | 1,699 g Langfield - - - | 4,768 a’%'if, 7,275 8,262 8,466 7,627 ; 8,174
Keighley - 3 B D5 7q5 | 68“3 NG 859 ; 963 . 1,289 | 1,341} | Heptonstall - - - L 1,170 | 1,515 ¢ 2,069 2,514 3,284 3,729 | 4301
Morton - _ . © gag | ’gg- E %"3 111,176 © 13,413 : 18,259 | 18,819 g5 | Erringden - . . . 2983 : 3,647 | 4,543 4,661 - 4791 = 4177 | 5497
Bingley - ) ) L5001 anes 199 ¢ 1,219 1 1,693 + 1,902 | 2,113{E5 Wadsworth - S 1313 | 1,586 1471 . 1,983 2221 2,004 1,764
i Haworth - - o . 3164 ! 3’5_1 : gfsgﬁ + 8,086 10,157 113,437 113,254\ Midgley - - - { 2,801 3,473 . £500 | 5,198 5,583 | 4401 | 4,141
Wilsden - . A PR I B G 6,843 . 5,896 2 | : 1,209 | 2,107 2,207 @ 2,409 2,667 . 2,393 | 2,842
: c L2 L7 s 5202, = 454 = 2,888 | ' : : : f : : ;=
:  ToraL of the DisTricT car- 5 P i — : ! | . /8% E Forar of the Diszricr car- | 43.9 L g o s | , ' !
. ried to Summary, p. lxxi‘__}‘!GO,-'LSO ;20,a4a . 24,607 : 31,414 138274 144,725 - 55,612 | 53.863 z | ried to Summary, p. Ixxiv. { | ,200 | 16,759 : 21,427 | 27,059 31,031 34,323 : 32,120 {33,955
| : %
BRADFORD - | : 5 | g . i ! :
l Aleman o . ' 2474 A0 iee (3968 6788 8051 7.6 : | |
. Clayton - . o oot 9 ;1,488 | ;783 . 1,914 . 2,041 2014H | Hawrax - b YWarl b ; ;
' Shipley - i - | 2040 2469 . 8,609 4,460 | 4,347 5,052 5,655 |F] | Sowern - - 3546 3,958 4982 5685 6857 6408 © 6,482
. 1,008 1,214 © 1,606 1,926 . 24 -y . ® . DOWErby - - 4.9 . = :
THeaton - ) - . 1o0s 1214 © 1,606 1,996 2,413 3,272 - 7,100/ A ; | 4275 5,177 6890 6457 163 7905 8,755
; : Horton - - - | 3459 4,423 T an 1,452 1,578 1,637 1,673 |3 " Ovenden - ) - ¢ 1,181 1,816 . 1,665 1,618 1670  1.706 1,718
‘ | Manningham - - - B e i 110,782 117,615 28,143 30,189 |4 . Halifax . . 5180 4752 6360 §8T1 11,799 12788 . 1L057
| | Bradford - - - | 6a08  THGT 13 i 3,564 0 5622 9,604 12889 Skircoat - ) - . g886 | 9159 12,628 15,352 19,881 25161 28,990
| Bowling - ) | : 6,393 7,767 , 13,064 93,223 184,560 | 52,493 | 43,646 &3 . Northowr: - - 2338 2.428 3,323 4060 5,237 . 6.940 1 T4V
| Idie - - ) ! i g,Oaa : 2,226 | 3,579 ; 5,958 | 8,918 13,538 31.}:494 181011%10“1.1111 - - - - 4,887 5306 6,541 10,184 13,352 15285 lé’iT‘R
| Baildon - . . © 3,398 © 3,882, 4,666 , 5416 . 6,212 LS . 9,155 67 q“"- N " - 1306 1553 3,998 -2,611 3,050 3414 3,062
| Esholt - _ T | LT19 ) 2,078 5 2,679 | 3,044 | 3,280 | 3,008 ' 3,895 |E - Stainland-with-Old Lindley - 800 i ZSl4 3087 3759 A1i3 3,062
: e - - 268 (] - Y855 , : ot 3 , Lliand=with- reetland - 3385 O N 2 1= e v :
gaf\_ksworth - - . 997 1}082{; 33‘5 : ;2% 1 ‘;gg . gg: 369 | ! Bukisland - T _ ?§33 | %898 :29985 3,205)) 5;,4‘9 7.925 © 8,716 } ‘
| rul:::aley - - _ ' 8950 959 1,213  1,60: : o 29 2_31 ! Rishworth _ ) _ ‘ ; !(" L —:.l' : -:-_—:L -::9- -—,:391 2,129+ 2,005 & : ]
1&1‘[([01‘] - - - i 1,692 : 1 9-4 i "'__ . ’.-O‘i i 1,9[1 2,0[2 2,066 & ; Sovl‘lud : i JGO ],211 1,068 ]._.036 . ]_:[10 1-'3_10 : 1‘2441 H ! ¢
Celverloy-with-Farsley - - | | L6955 1054 2,435 | 2761 3,379 4,109 4,259 |Bd  Gothowram - - 1888 | 2,519 3,242 3,589 3,603 3,422 3373 Pepifit
- Eccleshill - - - | 1351 1.608 | 2,605 © 2,637 ) 4,112 4,899 5,559 |F  Hipperholme-cu  Brichouse - S 3,148 1 3615, 4256 5751 G4iN 380 7245 VSIS
, Bolton - .. D ey sl "éﬁ,i | 2,570 | 3,008 3,700 | 4,482 |F] - m-Brighouse - | | 2879 | 3357 3.936 1977 a421 6,001 1 7,340 A 1
ToraL of the DisTr ; ' 8+ 67l 683 874 937 |3 T ) g ' — = -— : H SRS
or 2ICT CAT- D | : i , 3 ; OTAL of the DisTRICT car-1 | - L } ' : i RPN 11 A
ied Lo Summary, p. Ixxiv. 33,600 | 382,584 ]38,921 |55,435 78,509 107,207 1150,796 161,746/{ , ried to Summary, P-lx-‘ii\‘-} 52,160 | 46,791 |52,862 67,685 81,553 .99.850 111,520 118,273 T i‘
. i Cod P ’ ’ HOL TR | i ' ' ! AR
' - : . — - ! f‘~" s
i 1 4 ‘l
n B
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Ixxii RIVERS COMMISSION :—APPENDIY. &
) Area POPULATION. %
Cffngi’;e‘ﬁ: . City, Town, Borough, Township, g ittl W = . . . ;.:;
A HNapp Statute i e
Distriet. Hamlet, or Place: Aeres | 1801 | 1811, | 1821, | 1831, | 1841.] 1851, | 1861, |3
! R b T T E
HropeksrieLy, Fixby - - - |36 836 345 399 | 399 38%|gE
: ! Rastrick - - - 2,053 | 2,442 | 2,796 3,482 | 3917 | 4,516|%H
! Lindley-cum-Quarmby - 1,377 1 1,686 | 2,040 2,881 : 3,581 | 4,259 |
! Wirkheaton and Whitley - 1,469 1 1,854 ¢ 2,930 £149 | 4,070 | 3,958|k8
¢ Huddersfield - - - 7,268 | 9,671 :13,284 25,068 30,880 | 34,877
| Tockwood and Crosland ITill - 1,253 | 1,490 { 1,881 4303 | 5,556 | 6755
| Golear - - - 1,846 | 2,122 | 2,605 3,598 | 4,212 | 5110|B
Longwood - - - 1,276 | 1,461 { 1,942 2418 | 3,023 | 3,402 |3
Linthwaite - T - - 1,551 | 1,645 | 2,127 3,310 | 38,802 | 4,300
Scammonden - - 626 G647 835 972 | 1,067 | 1,012|k
Almondbury - - - 3,751 | 4,613 | 35,679 8,828 | 9,749 {10,361
Farnley-Tyas - - 730 757 900 844 843 702
Shithwaite - - - 2007 | 2,277 | 2,871 2925 | 2,852 | 2,93
Marsden - - - 1,958 | 1,845 | 2,330 2403 | 2,665 | 2,689
Kirkburton - - - 1,405 | 1,693 | 2,153 - 8,474 | 3,560 | 3,664 (&5
Thurstonland - - 783 §68 9589 1,286 | 1,320 | 1L,116|g
Meltham - - - 1,278 | 1,430 | 2,000 3,263 | 8,758 | 4,046 KA
South-Crosland - - 1,221 | 1424 | 1,583 2,705 | 2,784 | 2,79 |g;
Lingards or Lingarths - 642 712 809 501 811 783 |8
Honley - - - 2,529 | 2,818 | 3,501 5,383 | 5,595 | 4,620
Netherthong - . - 679 787 927 1,156 | 1,207 | 1,097 |5
Upperthong - - - 1,033 | 1,015 | 1,437 2,258 | 2,463 | 2,690 E§
Aunstonley - - - 674 814 968 1,940 | 2,234 § 1,901 |
Holmfirth - - - 302 347 459 713 849 | 2,466 ka3
Cartworth - - - 997 | 1,181 | 1,211 2,247 | 2,538 | 2,503 [EA
Wooldale - - - 2,620 | 3,083 | 3,445 4,806 | 5,600 | 5,322k
Hepworth - - - 80+ 828 | 1,048 1,436 | 1,532 ;
Fulstone - - - 1,128 | 1,139 | 1,264 1,856 | 2,257
Shepley - - - 619 793 ! 1,000 1,088 | 1,200
Shelley - - - 416 | 1,057 | 1,329 1,772 | 1,880
Lepton . - - 2,180 | 2,585 | 2729 3,875 | 8,592
Dalton - - - 1,222 | 1,625 | 2,289 3,906 | 4,310
Toraw of the DisTRICT "*.“"} 65,280 | 47,873 | 36,463 | 71,747 109,545 124,109
ried to Summary, p. Ixxiv. ? 2
DewssURy - | Bierley - - - 3,820 | 4,766 | 6,070 9,512 | 11,710 | 12,500 |85
Gomersal - - - 4,308 | 5,002 | 5,952 8,030 | 9,926 | 11,230
Heckmondwike - - 1,742 | 2,324 | 2,579 3,587 | 4,540 | 8,680 &S
Liversedze - - - 2,837 | 3,643 | 4,259 5,988 | 6,974 | 8,176|F
Batley - - - 2,574 | 2,975 | 8,717 7,076 | 9,308 | 14,173 [
Soothill - - - 2134 | 2,609 | 3,099 4,453 | 5,059 | 6,238 |E2
Dewsbury - - - 4566 1 5,059 | 6,380 10,600 | 14,049 | 18,148 [f
Mirfield = - - - 3724 | 43151 5,041 6,919 | 6,966 | 9,263 |
Lower-Whitley - - Po819 | 746 903 1,125 | 1,068 | 1,042 |E;
Thornhill - - - 1,499 | 1,619 ! 1,932 2,816 | 2,791 | 3,479 4
Horbury - - - 2,101 | 2,356 | 2,475 2,683 ; 2,803 | 3,246 B
Hartshead and Clifton - - 1,628 | 1,728 | 2,007 2,675 | 2,729 | 2,652 ]
‘ %
Fotas, of the ]”S”“GTF?‘?}I 30,080 {31,747 | 37,142 | 44,414 65,414 {77,923 | 98,827 [&
ried to Summary, p. lxxiv. [ ; O
| 3
WaREFIELD - | Wost-Avdsley - - - 1,032 | 1,332 | 1,515 1,420 | 1,429 Z
LZast-Ardsley - - 686 812 R32 900 838 8
Ossett-with-Gawthorpe - 3,424 | 4,083 | 4,775 6,078 | 6,266 g
Wakeficld - - - 8,131 | 8,593 {10,764 14,754 116,989 %
Stanley-with-Wrenthorpe - | 3,260 | 3,769 | 4,620 6,625 | 7,257 2
Methley - - . 1,234 | 1,385 | 1,499 1,702 | 1,926 ;
Ackton - - - 86 85 72 61 . 82
Featherztone - - ; 305 320 337 J18 0 347
Normanton - - 276 269 250 481 ¢ 495
Altofts - - l 334 408 404 704 ' GO3
Carried forward - } 18,768 |21,056 | 25,068 33,058 |36,232

"RIVERS COMMISSION :(—APPENDIX.,

Ixxiii

POPULATION.

Proposed City, Town, Borough, Township,
Conservancy Hamlet, or Place : "
District. ’ 1801. | 1811, | 1821. l 1831. I 184]., 1851.] 1861.
Brought forward - 18,768 21,056 25,068 . 27,664 ' 33,038 , 36,232 141,178
WAKEFIELD—| Newland - - _— 42 . 46 . 46 | 15 a2 78
continuwed, | Sharleston - - 179 I74 - 330+ 243 221 . 164 ; 262
Warmfield - - 625 639 ; 741, 7527 820, 805: 1,045
Crofton - - a3 424 459 . 361 ¢ 389 363, 402
Snydale - . 127 1410 119 114, 138 140; 150
Winterseit - - 133 119 135. 149 167 : 168 141
Ryhill - - 142 . 138 : 147 160 170: 163 160
Cold-Hiendley - 180 162 r 189 . 153 141 112§ 109
Walton - - 3151 311! 385; 376; 510 473; 47l
Sandal-Magna - 765 789 888 | 1,075 | 1,278 ; 1,536 | 1,550
Crigglestone - - 1,216 + 1,225 | 1,265 1 1,266 | 1,479 ; 1,827 | 2,021
Notton - - 323 327! 339, 317! 810; 269 286
Woolley - - 565 | 548 | 4821 533 4184 450! 53l
TotaL of the DisTRICT car- . - | o lao ey |
ried to Summary, p. Txxiv. 23,878 126,090 130,593 133,229 | 39,153 | 42,754 {48,424
RIVERS AIRE AND CALDER UNITED.
PoxrteFract | Garforth - ; 234 | Glo| 781| 782 1,195 | 1,335 1,504
Tomioe - S| 03| 23| sis| Ceso| o1zl 239
edstone - - 2 5 24 2 25 212 22
Fairburn - - 339 351 426 465 823 482 = 438
Ledsham - - -220 24] 212 236 340 402 | 439
Glass-Houghton - 382 409 412 446 436 431 i 489
Castleford - - 793 890 | 1,022 | 1,141 | 1,414 | 2,150 | 3,876
Pontefract - - 3,007 : 8,605 | 4,447 | 4,832 | 4,669 | 5,106 | 5,346
%‘Ianshkhellfl - - 378 371 356 423 502 601 . 77
Tonkhi - - . .. 40 39 48 62 : 66
Pontefract Park - 7 50 47 31 96 81 74
Ferry-Frytone . 705 768 7 833 951 908 : 904
Monk-Frystone - : 277 319 409 430 429 474 560
Hillam - - : 130 258 269 291 342 340 319
Burton-Salmon - i 114 138 182 142 166 240 ;¢ 247
Birkin - - - ; 139 136 139 129 169 176 | 168
Brotherton - s 1,115 ] 1,457 { 1,626 | 1,623 | 1,744 | 1,551 ! 1,449
Knottingley - - ; 2,602 | 3,327 | 8,753 | 3,666 | 4,304 | 4,530 | 4,379
Cridling Stubbs - ; 83 94 96 118 159 139 154
Kellington - - ; 1,048 | 1,151 { 1,328 | 1,388} 1,493 | 1,450 | 1,443
West-Haddlesey - : 224 238 293 296 288 222 | 213
Gateforth - - : 178 1435 192 223 258 192 174
Chapel-Haddlesey - 5 152 165, 199 | 196 216 230]| 210
Hensall - - : 213 225 233| 250| 290) 252 264
Heck - - - - 194 213 228 236 265 252 278
Temple-Hirst - f 119 121 141 135 114 112 | 104
Hirst-Courtney f 132 152 145 117 134 ; 137 1926
Gowdall - - ! 218 | 227 | 243 | 260 237] 229! 223
Snaith - - : 688 | 743 | 834| 885! 835| 840 914
Comick~ - [ %00 | “5a | aos | “oa | Mien| Vim0
- - ] - DO [ Z <
Carlton - - ! 536 687 775 808 802 ?ég ?ég
Camblesforth - - ! 190| 231 257 260! 321 835: 399
Newland - - 179 219| 269! 282! 305] 335, 301
Armin - - 391 151 570 367 593 361 | 357
!
TorAL of the DisTRICT car- - - |
ried to Summary, p. lxxiv. 17,823 {20,848 124,253 | 25,299 [ 27,536 | 28,978 ; 31,473
17159, —1.
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SRR AN -

S

s

Ixxiv

£iY

ey
fn

Lk i £t o 1 b itabaa i s SR
S Y - v . -

| i
1} ‘ Lo il
; : | [ R
13334 O R T H : AL
1410 g Lk
Eri ! Ho FlEEEE
;:i- SIS i Avea POPULATION. S ;‘;;E' 5
LS TR Mmoo o e . ity
: ;i : B g No. Proposed Conservaney District. | Statute i %ig i hE
SiHE Acres. | 1801. | 1811. | 1821. | 1831. | 1841. | 1851.  1861. s E 4 i LRI
LA gy ; : * I Sl
piur ' .
Eal - 2l
K AR
L RIVER AIRE. _ b Faltilig
N i i -"‘.._ i a 2
i iy - L
E i ) OSI'/]JI;b ¥ : Bt .i AE
5 ) ; R . ey 12
g : 1 | SgreTON - - . 643201 9,008 | 10,852 | 12,247 | 13,638 | 14,269 | 14,280 | 14335 SRCARBOROUGH | ¥ i s
SN | Lo pE
i 2 | KecHLEY - - . 60,480 | 20,545 | 24,607 | 31,414 | 88,274 | 44,725 | 55,612 | 53,863 §§ gH!
' H 1 . ; 345 i ' !
3 | Braprorp - - . 33,600 | 32,584 | 88,921 | 55,435 | 78,509 |107,207 | 150,796 | 161,746 ; B i ;ig
- s FbEE
4 | Leeps - - . 60,800 | 71,130 | 81,082 |107,946 | 141,613 | 184,584 | 208,422 | 249,268 % 5
; 3 .
— : §
. R . H i nl
TozaL. in BAS of R‘“’E“}mg,zoo 133,366 | 156,312 | 207,042 | 272,034 |350,785 {429,110 | 479,212 Vedidingham ? it et
B N ! o e e i :
S A b i :
RIVER CALDER SKETCH MAI ; .;
i EH
5 7 : i . R = 3 T O™\ A t
5 | TODMORDEN - - | 48,200 | 16,750 | 21,427 | 27,059 : 31,081 ; 34,323 | 32,120 33,955 10 1 "l“‘ iE[ }E 1]—3 A § _1 ;\“a [
| i ! = & o 5 |
6 | Hstrrax - - . ! 52,160 | 46,791 | 52,862 | 67,835 @ 81,553 | 99,850 | 111,520 | 118,275 : [
i OF b
7 | FIUDDERSFIELD - - 65,280 | 47,873 | 36,468 [ 71,747 | 89,387 1 109,545 | 124,100 |138,511 R
5 - i - - . ' - I o - P " > o ‘E & =,
8 | DEwspeRY - .. 30,080 | 81,747 | 87,142 | 44414 | 53,150 | 65414 | 77,923 08,827 71 vp[ s Fj] R aT s-ig? TEII N : | i
; H | i E i) N [N T . ¥ _ : 1 .
9 | WAKEFIELD - 43,520 | 23,878 | 26,000 | 30,593 | 33,220 | 89,158 | 42,754 48,494 B i s Fo A
i = ! ! ‘ R =T i } 3t :
ToraL in Basts of RIVER { | ! ‘- ' [ 1 i ¢80
et _'}1234,240 |167,043 193,984 241,648 1288,550 348,285 | 388,426 | 432,992 L : 1
i l i ' ; ! SCALE OF STATUTE MILES. l IE : F
o DTS .
- . ' TR eSS : ' i : ; X ﬁ
RIVERS AIRE AND CALDER UNITED. b BRI
I_r_"—“ - ; ! ’ N.B._ The Basin of the Fowrs Aive and talder is calored fiake. :i CEagl ; f
10 ll POXTEFRACT ) - 54,720 17,323 20,848 i 24,253 : 25,299 21,536 28,978 31,473 The tigores are heights'sn Feed wdewr Ordnanee Dot " : ; il [
! | ! ‘ Fntive Ann. of the Basins of the ix’z'frr‘ T4 1 - ; 5 ;
i ToTAL in ENIIRE Basix of | | f ! 1307 square Mies, or 2692480 Stedrite Aeres. Fef bt
| the Rivems Are and b$508,160 | 318,282 {371,144 472,943 | 585,883 726,606 | 846,514 | 943,677 ‘
| CaipEr - - ) - ‘ e v s . ' i
! ‘ ‘ l e of Basan of Roer hre 3428 Sq. Miles.or 219200 Stud: leres. . i
e Da o {arlder. 366 .. . 2821 . ;
I of united Jire & Glder ,.Liji o _f’:_i'; :’U - !{
Total iva 79_9_—1 ) . _56}:!(30_ - . | l T
|
_4___:_.________ __,______—__—r:—__:_—‘_,—'—_'_J__—-————*—A-_—::::‘—:" e _-_—.__'_7_—7__4__‘_”. ; E
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1831. 1841. ‘ 1851, 1861. J}_O o Ty 150 O / i
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Halfax ) ) A w750 » Aire .. .
@) - L D C_ﬁa,lder Castlefor It o A Y
¢ (7. , 845 ; — '
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me Neservoir +750 ' f Walteil(;‘bld, *“2‘5‘6"-___ s T I S cEY o, SI]::/[]LLI“__._‘_ ......

s SN TTaeRbIEVT dese e T R - Y e s
aso Y RN e a5 e F

KN

LML‘»

o

PAN

o R
b

we
&

|
|
|
V’

13,638 | 14,269 | 14,280 | 14335

E : ‘.:rj - : o " > ‘?.me ;ﬂt‘]ﬂl'ﬂl‘l/" o . : .8 ) i
38,271 | 44,725 | 35,612 | 33,863 5 3 y Hudderh&e]gi_m Horbury o ”'(3 Lt 5 T N

kN \tV < - ' |136 13 i

- : p * A e, Yorton. = :

783509 107-207 1003796 161:746 3 : ‘;_‘ it L&Do . % Surte g{m |
H "/ . 1250 ‘1,- 4 : ) H e, _'_,____;-—..,_‘_1 -_. ,‘\ 4

Hescripas ' 300 " ~a18 D o

{875 ! y
e s H i .
__ Ferndr Brds == - Thorhe,
2 AN - { Resermi <.\. . “, N 3
Hed Dreak ]i'f-ﬂ'\ e = O \ R S _=
- =y 2Qs | = : - A 500 L w00 ST .
272,034 ]350,785 | 429,110 479,212 B : ' L ) 20~/ heeberowugh © 2. 0 : H
s E Hlack Mss Rescrvoirt, ) N\Jissonden Reserrin i ' & Adwick® s ﬁs.S‘ \TO
Vd Denln S 307 ST i\ 1

:' . 600 E ] >
,?lé@m Bl%)z‘;{"{-fff'lf’u' .Ihll’l] Sl(;‘.\'(;fa‘

141,613 | 184,584 {208,422 ;249,268

i Ilolum,,,

A o, 600

-100 2i : . -

e

m
S et 41

~\

3.—,_1)0[1(:&5{6"”- | SI’{E T CH I

_— hN Heserstr 500

: S A Penistone
e ; oo 5

! 2
; H \,l
+

g {'/ lingler

‘356

124

T

't

' 75 |

.‘ : : : i Langselt dturgeland e
: 31,031 i 34,323 | 32,120 | 38,955 | | w A . | | ]
i ; 01’ ; et —y — 3 A .’ | I.e--z-.;.'-.- 235 SI17 \1; .SO ::.;_.: -.-._.‘v-__/" » :{[:‘_:.‘9 El-i;—l ?:_:1-:1 ‘gg —“g? —':513
: 81,533 ‘ 99,850 {111,520 118,275 \, ~, Swinécn ’ I : =ha -y

OF

R ; i

) — ':3

53,150 |

$

T

R

e -
=
AR
=
2y

33,229 | 39,153 | 42,754 | 48424 | | : . E

4

: ! ;."‘._ I N’ e
988,550 348,285 | 388,426 432,992 E : :
1 oo

— | SCALE OF STATUTE _

e ew

7Y a~, SHEFFILLD 153 §

ZARR

|k "}
/Z,

Pt -
e em, T P ~-—— V

14575 S
H . e, /
il - ! -

!: C ' - 716

3 I
% H , : -
20 <
1
)

UXITED.

'
s .
~ fivighton

i

ainhiindon ks i

=

L

> ) -
< ! N.B._ The Bagin of the o e and ta

25,209 | 27,536 | 28,978 | 31,473

: ‘ N : ’ The tiquecy are heglas i Foet abess O3
; ] | ; ; | LLDERDBY R | _ - -
; t . l' : i 256 3-,“ o/ Frtire 4.-";:'2 z'f:.fnf:t:'u:;zr::’ﬁr. .r::::;? (Z:;i.:
595,893, 726,606 | 846,514 | 048,677 3, Chesterficld | e
i % ; i L : . 1 Area of Dagin of River<Tire 3422 Sq. Wi

*‘- 449 ’ ._." ‘ _ iR Ne (eiledre abh. . . -

' -192\2“\, — g ' i : ik e uniied i £ Gildar 5—9::’_ -

; ) LY Hinglicld Toval Jirva 5:9_—{ -

N 1467, e

K ) ' -




Skipton Ty Y
| oY ey
i Stdsden Repervomr %\ ¥ 248

C ’
e L
[l
! - Odey;
; b
!

osi. Tieishley, 2
! o R Nl
1 Ly

(

553 O

| Haltax

& .
oy S5
SeerbF 4, QO

s g
lleezie 10
olme Reservoor 750 158
*450

r

. o g
(adverier g
(¥ ]

) .
Q Hiey op 571 v ° §
- 5" CONDIEL > 2
Stubden Rescrion - o B ldrOl‘d 156
P .

()
<
Wetherby

X wrnlor "se
R.Wharte

108 13z

Herewood

i
A YU .
> \
"“‘ : AR s, L
i

353

L

1089 Cleckheaten C -g20 =

4 1 lder
- C;a, €Y

—d

Dewsbury |
o 334

Wale ii%lél,

Fawa

™,

T

na

T

a1 3 ladeaster

213

A br?'fiu 04

b'/n'rﬁurg B

{

50
Castlefor

100

Ponte glract.

T

e ™

03

Cawood® .

YORKY' 55 S

o

1

2.

——

*27

o

Ry -1 I

P
Stellingttert

.21 21

19

., 5
- F

-8

Snanth®l 77T

{feedn
-aa -

L
-
5, e T8
] _;/)r'l"//{r
.;':’ S -:{5
25¢ -
)
o
<

. o a kS : :
5 . :10D S Or o] B i
y Huddersﬁel [ Torbury ?‘.;.Jclvsw th . ”'LO i : ;
; Co-wo 3,:“' o e Norten Oc : ;
- . ~ H P, kY Hel . .
1450 R = H Bt =T R ) a g f
Al A S 300- Zors \ e Do) 14 |
s 2, GO0 > o A i 828 7 e :
\ : [ N\ Larnlr Figs TN # R- Thosue, :
N . »:.ra'rm ., - _:-" ., ' ;
vk Rise _'. ‘ 50'0 \ -'""-.:GDD j- ’ ] o jc"‘- ) -:_5 -100 2i g H ;
N . 7 200 eschoreugle s : i i
AITaY) Q p b . —— a. ) 1 :
Viss Rescrver® I\ [fzssenden Reserviiy _ . o Aelvwick® /,'. 58 ’ \TO ‘
; ] Wl : - Denly ) 367 i N°¢ 1. i
“"""3“’-,\_\ ke %'%5{"&‘-’“"“‘ Barnsley\e ; i
s, Resereéor ) s00 4}’:’/&'{:1//(;:' 5 i
. _ -536 SR : - : - ;
b/ Pemsloug_’ s ] Donecastet - | S I ’{E rlw C I _I hl /_\1 B
e '-.____‘ Hrd} a7 - : M ! -
: b VR 75 | 5
: ~ "’g Langsett dhurgeland g L i i
i W~ - . o - | ;
! Py 17 : e : £ AT v oWy 33 3 OENY :
i i ow e DF THE BASIN
‘\ . DTN b W S MUEL & A= ANAY A A ;
; OF H
ez i
L f =1301 e H R, P R r 3 r ST S = it
A Bremid | TR TR BR
Rotherham ' AR N A N b | 208 L Ak JUY o P
-: | } ) f :
“"hazsr 2163 I |
. fs FFIELD 4 I |
_ MEFFIELT 383 3 f SCALE OF STATUTE MILES. j
r - |
I / T ene Brighton ) g : e |
NG ~ k 1 : !
i ~ i ; !
N : . _ :
< } NB. _The Bastu i the Riwus e and talder us rolored- Finde. :
-~ Y l ;
] N, ! . ; i
' ; The tiqures are hayhts"sn foet aboe Ordnance Dafum. !
- r S By ! - )
L LDERDBY LI
H ELETRTV N i Fntire. Ana. of the Basing of the Rever Quse @ .
C-]'lGStOTi.l-Cl(j ) : ' 1207 Syuarc Miles, g 5692480 Steunte Aevs.
= ! ' thea of Buan. of River 2l G2 Sy MHeles.or 219200 Stat.:lerrs. |
__________ ‘ M9 : el Do alder 366 . L. . 2. ’
1073 —— | Do o wndded Atee & Gdder 852 .. 8174 . i
vk H"”.(//"'“,"/,- : Total v 794 S081G0 - :
s i e |
-~ B i ! H t i
' : ! 1 H ; i
Vo ER !
o | I
” STArTmdE Srrareapc s £ RS

oy /

43 byl

H]



RIVERS COMMISS
h_
APPENDIX N¢ IX. E |
L 2 1
d—

il oA ’ e

: N  u L

8 A\ . P “mis 1% e ;

r - . - |5§6'— 686
o RV d ! i R e T

; N zoss . “

i S GillingS — .

i H * fremren ey PR | i

i Q S f N ' L et R — HE, e '

4 g - e o 236 i, 4 : 1350

LS ) RICIIMOND - e Y FaieN

I > K J e B . i - r T H .

S B N ; IS/ S ae8 Birkb\ ¢ s [/\ 3 .- R R

s h : n 965 ; wel Welbrory Y 1489 N o =

e 3 y " -1 g . - ' =T Yo ; \

) - Py ' ) 1 a,l ¢ y —-’ s - 1ga ﬁ?j.‘s‘t!ﬂ'{{}\fl”‘/r‘lﬂlﬂh\ \\\ — ors

i : < Ly ‘ . ! N

li : 2alg i . fo] - e - % £ \\

] . : H Fller . L . / o s -

g ii—a‘e ; £llerten . Osiwotherlv FEY y 3

‘: ry A~ ; e - '-_1 L -»,_‘_- ) /___

W \ { ‘ _ sso "201 - s

: N ‘ \ — ) \ |

1 '\__‘

E
[ £
1 z
i F
HI E
i i
[H H
e 1
i N
) '_‘_4‘ b
i _,
i s
V' %,
I Ty
i I z230-

.1303

Aridiile

‘) Fruntzm Fell ' S
! : m%ﬂfaf&am Tarn

1; otk 101§
1538,

‘1524 /
: I azn (o) :
wllarn tove — > Hebeder. .

i (ireal, Sears

1480

adskrigy

v LI ~

i

Buckden

o .2302

a7

Ml Fne

1748° - I i
I&Tﬁ'éﬂ'sy 13

[345?_;__‘!:11'15 Westile:s

e
. ;
... :
\"-_ E Y
o i
Y
&

1}
Lcyboomtn i

NHielcdlchm

H 137
398

; Bedule
.l L‘ - 0
&l

175

1350
- Mashan) 250 o~

1786 Lo 3

./ 107 - .

Laverfon.
Lavert v

o7 STNPON

Bereughbridye

-1025

Pateley Bridge 1.

\ Northallerton Lo
496 3 o .

2 C()(Ir'rinylw i

Topseliffe ady T

Vo
U e gy

Ripley l 155

jl{n:u -eshorou

i 429

32z Dy . 5 Hewn iy
22 dicpwicky, I

Thirltn %e1053
C, -

-
s\ Dirslk
’ ]If, j‘?]'(,‘
<l !-'
i

‘105 \

78 L R A
Easigwold S -y

[~

%8 J{n{on

1
H
. 1
i i
| L
49 \ «
w8 e
;
i
!

6o //n.'r/_n':.

ll 7. s : "72”7-

I
o

NEW MALTON e

Serlli ney fmj . Y \\/

801 1
-683 - O-Silplib

1 e

Lo 5
Levishem

"-‘\\. 'f/“.“
‘_l
‘ j .
s N-oring 500 >
. y o
o5 fPIckering tvten
100
M Tt 2o n L
as {Brawin sddingham P
e ’,_—/
- 5 >

oot {

-
-4
_A
.’"
\ A %s0
+ 90
!

WentNyerpe . 555

‘208

/

e .
Srravinghag

51;. i — .

(owling o |

e,
e,

27 -";'Zig_rn R
/\J\’/ I?m&-t'qir'.r._‘

203 ¢

by o\ holfer Hescrr

o
2
Stlseleny Rebervon ‘é' ¥ 248

It .

J-GB'J
RS .l L
Stubdern ]frﬂﬁ%tm wdlord ’ s

ne, Nrscrromr

—— (%3 \/

- .0
= Harrodae

Qs
s, -
O\ 327 Linlton

°-po v 135

e
kipton. _h 389 @

e wrnler et Wetherby

R Wharte
J08 *i3z
Murervocd,

|-

163
)
Otey.
[t B

1

- : :
. . T oGuiscley
“BI2 | -

"363 5
. -0 3
(eedverley z
[}

- ALEEDS :
‘e T o' o i

L)

K. 7.

{leckheaten 520
553 D C

llalifox

z;a:
)
2
Y
2
o
[ =4

*450

Walkefigldpr/ gy oo

\‘\

RN
C(?'u'lﬁr'.':ﬂ

s

- 107

e
\27
aNzadeaster . e
o e
PO 50 -
13t i i fert
203 .4 :

{Cawood?® .

-1 - -

Abertind - faduiich;

s 4 S i

-')'ﬁrl'/mrg B

103 . S —
i b(‘.“)_\rc :

50

Castletin

10
Pounteiract
o




RIVERS COMMISSION REPORT 1867,

i

:

™ e S L —t ‘

] ~ P — o —— . , ;

LTI e o :

g 1238 L, 27, :

Hars Birkh\ o . i ( |
A Welbups T | e |

+ . !_‘_'- '-.‘_. - Lo Ay
R wall - 355 / - UEE ];’ﬂsz[al{t\flr'r/r/mm.- : by 825 i
-, [ e £ : - i

/ < - - TN
+ E K4 , t

- Osmotherdy Aot i N :

& o A . e \_: :

N e o5

T ' .\\ . } :

- ortballerton v e - |
& : ! i : 633% !
601 — :

Levbourn 1 229 ! ! _— o

323 ?{l},“”"_ ,l\ lewnfhy ~Lastigigham L evishadn |

- NMiddlchum 137e : ] ;

38 o ‘ :

Beldale : N i

2, . - ) ; . ) \ g

64. Otcringlor i 506 Niekin [ MHoorsid) ; ;

& * } o - - / .

- i I

st Thirlbr|
. 175 uritn 21053
i3s0 N 5 e

/ s\ Lhirsk

- J[asfmné 280

g 2

1786

107 3 “m ;

- ' - 4

S

150 - ) |
87
Luverion. \
o
. 195
aq ) .
. SINPON

78 o
Easingwold A
Bereughbridye

5
17 e e

2}

A ¥R

49

.48 C_J[inmu.

.128 « G0

fopicliffe a7

Steddi regpd on-

elm s,lgy

327

B 3. iy /. & F L -

i F7a RS Brewln Yeddingham i :

. (=23 R :
! 1_\'“'" { e =00 i
3} . \ '”G - - Ea i
{ : \ 500 i
A ; = - "
:"-.\ 1 4 N -ﬁ'_' i
h : NEW MALTON o A v i

<\ *256 - <

Stittcnd, am

(AN

w8

Haelor,

i :
T - L. i L :
Jinaresborough \ o , 72 = 880 IFRE
5 5 . E : s 4 - ok
_ 1\ e e — — i T i 1t :
¥ AV - '| e ii‘ :

o] - | i T '
5 Boelton < . 0 - ; oo
2\ 327 = llavrosate 5. i S~ ; : aeo
e ) - & . i - P11 ; if .
O NS Fclfzer Hesermrar Q& i = : i .
o™ kS T H N j: i
%, Y .35 P (rutherys \ ! =f . B i :
53 o YORIRY o | Syl a8 I
T &5 ~ H Hi .
. -lia ! TPocliling f i
5 . vs50 . i ) oclklinglon = i ;
Ve serndor s Wetherby : = o T e T
= A i . . e i i
T - & S580 ; f
R.Wharfe 07 . S P
: e - i :
" s 108 “27 L i
O Haressecd N . i L
ol [E— L, ladeaster . e e P
- N s b
g oGuiseler ", €31 ) 25; b :
R ' s ey -2 _,.‘i- o
:'\‘\ : !

S i

Cawoode

Cedverti® Aberfird

. Su,,

-
Q a Hitw Ley *571 \v
-ﬂﬁ‘smldrord \

{leckheaten
553 3

-‘)'/u'r'/mﬁor 3

103

247

*s0
. Al -
Castlelonr

Halifox

N
l’cmlc!_)mci,

e

r

133 - 1- M - 5.00 o
2z foICkering

100
‘66

7
o] t" -[)(f}-".erl i

.90 \

Henileorpe +i555

‘208

-

A |

~ 8

no

F

A N



3 vt et i

L bt

™, " .
B R Y e e ]
e . B i d T

\ ' ’ o o - T T e ﬂn
g [ ey L
v} "
© i
: ;
= ;
,. m .m-w
m Pyt ,W...
~
i ! _m
2 = -
&£ S w {
2| < :
- T
e (aYia) 3
S g < T 3
fu
a2 s 4o
.,D ..u.
- 3 & . $ “ 3 r
: = £ ) |
L~ - o 2 }
= g O = .m e
o = : 1L !
= . = & 9 w < & 1 i )
o g = 8 5 & </ \
o | H 2 S 8| i L _ |
- h~J=X 2 . @ & G
@ Moo= u > N m x 7m
= = i AL &
< = : g R |
=] o § 8 33 |
: . = s o ¥ 5. 5N ;
» O 2t (T e LN
L - - mm ; AL ..m. . - u..... . " L
M .. © .m*.... ...... \
= Ly
m—y Soarert®!
_P
“ o o e . . R
- . N ) e - ., ...;:.J!:.:i.. PR |<n*. .Ji...é..n..“:...x!(.........‘.......uuq o S g R fMI._.,..: S s e s = e A - o L - =y
, ) . - i - , A i —

] » e L
bl iert RS :...J..«B.a...-.ﬂ.u.-}...\....&?tll.f‘..,.!ftb.i!’;vluﬁi}t_iixluq%&{
. ’ SR a3 eea R T

g

ey e TI YET ar =

R 5~ ety St
YT




U'I!’

=3

RIVFRS COMMISSION REPORT 1867.

d4 losl'zz.
Az G
‘ d-4d
st
350
Ni
[
d’ 3 12 "
SKIPTON  “wai-
%ttt :"5_’ .
aod b
"«‘]1}.(_,
LB
) “---] 5 . —
—~ s e
o, . 3 Guiscley
et REIGOLEY, s ‘ #Yeadon
"""" a5 ds 4
e b‘ ds
-5 a7 “'. =}
563
’ d 980 8
ez =5
~ : .BRADFORQ .
) Ay 571
i 1 2) *
:;:'-‘ 157’ - /‘"’J %
%dezz ™ 1320
e e
- £,
—
= o =
» g
JC~ 1251 N
L e < Clcc’khejgtnn a0 ds
@ HALIFAX 563 (3
d P~
1063 ST
: e Satl 4
oo = Sowerby Heclmondwikg » Ellu‘;y 2
TODMORDEN 2 1 =3
. 57 QZ 7, e
o DEWSBURY
4 150 s
d+ 1 &or
n Elland - WAKEFI L
"-..:.---"""M. 830 o =
‘ 163 25
HUDDERSFIELD
H né J
e qibout i3 - -
' 1% nma Eaad o T8 N \
:'. . -1[0 i i N N 203
3 [O] A K ™ e g0 ~
E:..:.\.-"‘.E’"'" I“ :'. ~— o, .
[y ,,". K .'(_."
-~ pe
: ~ B3 F
%jan0 H R
Y 60 £0g.."
\‘\\r".-ﬂol mfirth """
1500 e
B on /
"v‘-....} !_-:._
T ¥
ot
. ‘..'{ S
A0,

PROFESSOR PHILLIPS’ GEOLOGY OF YORKSHIRE. ‘

Casd;ror_d
- £

\
PONTEFRACT ¥

Ne 2.

GEOLOGICAL MAP

of the '

reduced {rom.

SCALE OF STATUTE MILES.

1 o 1 = 3 & 5 a
f— 1 —

’
7 i
4

The figures ure heights in Reé above Ordnance Datum.

New fled Sandstone_...__ .
e ]

]é"ﬂ?(..iﬂi/.......,.

Coal Veasures ...
Metlstone Gree. ...
Toredale Rocks... ...
Limestone
Aleevivem

AY

20

i
il
;
i
4l
!
.
{
o
T
I
_ — e

Srreepafa cwemmpeh s St



APPENDIX NOQ IX. RIVERS COMMISSION REPORT 867

- =
i g 7
\ f”"'\.
N — .. .
.- %Ia]bm 7] .'"_ :
. EY :
:-3’ 180 .-‘} AREAS AND POPULATION OF "0 3 3
fiss Malhoaen Eome\ £ CONSERVANCY DISTRICTS, A%, o
,—-'"ﬂ..' “ S :\li_lc-s. Stat. Acres.  Population. 1861 ”
{0 L ol i Skipton 005 GL320 14,335 SKETCH MAP
N i P o2 l\mohlo\ - 95 GOJHO 53.863 :
: = NP LS e s 3. Bradford H L HG 161,746 ,
R el Sy . - e, &Ta e n Q1 . T oS C GO0 l_()l, 716 . | SIN
3 -5 594 wE
\,, u U : +. Leods _ 950 GO0 219,268 OF THE BA
e 5. Todmorden G675 W00 . 33,955 of |
A8 K/l P T O N ~_ 3o Halithe . BlaL . an60 118.275 :
: *, 1azst. n o N angs Qg = ;
il s, - 7. Hudder shel(l 1020 GR.200 133,511 — _ E
T THE AIRE AND CALDER :
) \i 8 Dewshury . 10 30080 . 88.827 oLty AU I
E 9. Wakelield 580 k3. 500 ERETIIR TN i1
i H . -~ - - - c . e . d
[ C ON S E'RVAN 10. Ponteliact | . Baah 5L320 81473 divided into I
. A e e ——— — L . I
- Tes ; Total 7950 *)()H 1(.() :n.s (;77 il
: ) T - e gy r 1
s e AFSKIPTON { CONSERVANCY DISTRICTS
. . T ;
H:-": IOO. 5 /6R 64‘32 L FBE __.--"'" i' :
T ", i
: ;‘ima 899 _"‘ . L
il . e SCALE OF STATUTE MILES.
'1! ‘ . I . 1 0 1 = 3 5 .S 6 7 |!
HH :__._,, j o IR %
i

P " 7 ) 1}‘ o

; K H @ @5 ,ye . .. . . il
| A f w < N? 20 > 3 e Note. The figures are heights o fict above Ordnance datam. '
: Y 7 o . - “u-_‘. '-..,‘. = - i --....._h_. . e 5
: 0 TR T S Y wzz Y em S
— : K "E 1 G H™N E Y £ s A, 0
asy 3263 H e ¢ VWGniselet, L
9{,5.."-._ 034 = -, g H __-.

- ., = .y a2 “ 65&.5-"
: : -.""-\.__‘_' KE IG"I Lm E'-'?(.:’ ¢ Yl'll:l‘l.)ll .r
:,..- 65 . R U . ‘-’ y -,
d e 1250 Vindley ; AL o g5
3 537 ¥ rh » % . S
| =1 C O=N 8 VANCY o pZied

' }f;,g._ L orth sq. m ACRES o ﬂ_,.--"': B R A D F O RD
i| e 94.5 OR 60480

g S U .~ "conskrvancy 7 | 5
| ~ ® 601 5\ acaes s
t " . } “ 1' B0 :fg) A'.?%UO = _ r—

{ e T S - AE 3 C : .
o N%uw=b, BRADFORD { i {
: “Hehd, e, = ™, 278 - N

1 @€ 0 NS ER VANCY:™ TE,
= TODMORDEN { = " X

Py

FLES AC RE 3 N - R e KR Y .
'.'.\GE b“-‘li 95 OR\ 6 0 8 00 258 T -
-~ W o i
~ A, [ Y
un{:'. :2/0' S 1053
- :

B3
Cleckheaion e,

IFAXE‘-&“a

> ;,,q:l()][' 1
g

N . % % H _ e 5 B A !
'd 5 H H AL= 3 Rt e R
>, ONSERVANCY H A5 - N¢ 8. { f"'qu_l(.lm-d N 10. » !
., s fice . HALIEAX. : i , = . - |
Yo TN Sowertnl A leckmonduiie YU -, PONTEFRACT COMRERVANCY
v20 ; - noltingley

ACRES |

¥ E O DAIORDEN . 7% ; : -
:':‘} 607 1 4-5‘223050 .___-',-_,_f,y R. ﬁﬂA :5'1- D E WB B U R Y ‘ .ﬁ\]_l()l\"]'ﬂlm 85 5 or 54720
4 SN -

oR — -,
; & LA DEWSBURY
=Ny . ilizs R . .
£ = & g ‘.‘"u'lﬂ '-M ':. = ' R N - ) "----—5 '.-"-_ [, -V s e e - kY r"': I
[ C ONZB E RVANGC Y s T e TWAREFIELD Y = e e ’ Lo f ;
% ey e Y ':f-"';:cs o bt y \\\ . ‘ C 0 . S' } £9

=" - 1350, ! ACRES ; \JQ =z cREd - w

’ U 8| 5 OR 52!60w / No 7 T . 4_70R30080 A NS |
{ e o HUD])I-IRS}-'IELI)F.\". A ronde H ;‘
s 1,‘"‘ﬂ:bmn‘ﬂ g "; w5 68 or 43520

&oe,
e

o

|
1
et e = R il
S o ) 00 % et i
: Wi, eed 1550 ('!’“1 s ;li
1 I

Sy ?‘” o »o 450
£ 50}

 C€CON SERV AN C Y T o
Laws o ACRES } e F

102 & 65280/ 2

J

; 85 ] \;;\\c FHolmfirth "

11507 : 10 : . r
At y \\r‘ 00 £

. |

— ——— —_—
[

e Tt s yem ot Arratarsmen D




RIVERS COMMISSION REPORT 1867.

N ik
SEELCIL MAP

of -
THE DRAINAGE AREA REY—
: of the

Il b

)

RIVER COLNE AND ITS TRIBUTARIES

(@bove its Junction with the River Cader)

b

qrin o |
having

HUDDERSFIELD
the

ias

&,‘jm ..' 5 l'{\

h

........ - Shee pndt/r
-._.' 2705 &GO \}7’“
: o)

R

PRINCIPAL TOWN IX THIS WATERSNHED

YT

hansise

o

i

B4 . fuu”f'l ‘\ 857+ Y
el Aven about 302 Squure Miles or 65280 Sta. daes ; i —
=] I> Krowey < . 526, __.5
3 SCALE b C o (
0 T 2 MILES s s 5% R
2f| e, W % - Yy
: ;
- UD DERSFIELD \JL ! \ AN

NOTE & fe

» ‘ ¥ 25 : '
! The Cenbre of the Jiver Calder te be the Beundary: LS ans : ’( 328 _ \
: aleng this River _:.-\ i }
. ~ teal, - kY ;
'! The H;qmw.- are haghts in fect abere crdnenceDatun Qé‘ ! Gelea \I; Lo / N 7 {\

Heandary of Propesed: Umscrany Districk ... JREST }{‘-' . e Tiver (._-Jm-
wr

dech
| . al - oo W
| e SN el T ij

Lechweed oy
>

1k
1

At

Al

Felm

1600

il

r
-

3
[
¢
!

Ay

K

GO0+

o

e . R
*linthwaile

o
YLy

- “00

‘usl

TTITLITEL

S0 y - CO\“" Slaitluvaile
N\ o P] I % ; (U)

»$eTUL 11""‘(1 I J \

Lt *r2a0 3‘.
5o ‘ﬁ /L\_ S50 J.c

7 S. Cresland! .

) Nirkbtarton, - \
b A TS +800 < s
57‘ ”

-
F00 ) 00 \ .

=

Farnler Th as.

oy

O

S
£
-

K?f“-

P T TG TR e T
ey
=
I%

A

N o
1. ang Whanm T ,‘l& aho s ‘—si.,-—/\
: cl 3 ‘ars . coo0 Y g25- =
E En 890 1000 : ;
3 aula 0 Hende F~— |
» wearsdean. & 4
% > ol ‘l-.-v-.'.
Y r -~

e O S OB R YA NPT Y D IS T R ENT

; ) Y
% 3= Keserveir Thurstonldand -

s e
: - -500 . Melthan s . =e
i -__M-SO 150 500 Goo 600 s00
' ~ L w5y : . -
I i it 1000 a50 // -~ \ 00 7

Fed BrookG -"/} “oee Nether Then ‘(/:i"?;

R&‘n{ﬂ'ﬂ_ll' 00 gro g
eI { ‘ear *500 .
= SO0 . * 8uDp -
= 1000 . E‘ looo &udc J[I]l ié - "_.__.--‘
........... H ~ 2 R
: B IC.IA'JI(H‘: Q . mﬂls CIU'US Wessendeu . 1642 :‘:_ ST = _.--"‘-‘-. - et
! Reserruir g, / A Reseprom z o st
. =

\ Heolmiirth ¢

b e
- L 11
5 ? nso” 5;1"11 Y
207 s00 ; .'-.‘ [0‘1_

1477

1200

Y II
ER
Aeoo S _§ |
- ol o ._-' .\ ]
? SO Bilherty Reservolr }/ fﬁrllnbit!?!{]f' ‘734 g Q¢ J
. LU Ry o 5 i
A8 000 . jl
< N Y 4 U i '
A \'} |
ot o
» 800 N 3 {
\ 3 LA
1so 600 ‘f .\\ -._'_.--
,-J—.’/ 1006 H l'.'iimu‘( PAN & -
Reservolr  fokervane ; \\\ K !
SOy
120a
| \
i
|
!
i
<IEQ0 -
.. e Stanainis oree U el 6 Charina (miss




BT A Y ) P 3. A - e ot e L kW e T L P ETAL TR B Pt ML TS E M y e
- T

: 1. . b —
. - ) e ) pevany peIcorn
.ﬂ‘.:lr;r-..........r.lI\..,....__‘..111!....-.}‘}-.._..‘.!.;... oy AR PP e i W LA e T TR T O B i gl on B o

ragers 4o
T W E it B Lok, Mt o LY Kbl bl 41 -0 P 14 R bt W s o CT 4 it o TR TR g R

g e e U T N A Vb T a8 3G " + . 3 : - ) T v S ; I
Sy u :

AR

-
.

. I . - - - wjorud(
. . . . . . NN . . . - - oMU [N

m _ —
ol - . . . . . . . . .. . . } . . . . - g ofiud ‘Aruur
o g I ¢ | TI1 I | g 1o 3 o1 | 3 ¥ A.asm. S Do 0],
” ” ” ” “ “ “ . . . . . ﬁ” . * . « . m . . B . . . . . . . . . . . . - - - :O.—.umﬂ_...k.’)-
. . . ) . - . [] - [ m - L] — +* . _ . + . L) - - L] . . . . - . . L - - - ﬁncaﬂsm
: : o . . . . . . . H - . . . . — . . . . . . . . . . .—. » . . . - - - .:oucoﬂm
- : H . . - . . . . H w . - N . . . N“ . . . " " . . . .H . . . . - - - —.HOHHCH&.
* * ' * . . - . . . - * . . . * _ . . 0 . . . . . . . . . . . - . - SOTA Y
el . . [ [PIAPISL
) : .d.ﬂ . . N . - . . m - . . . . ,* . m . . . . . m . . o . . Mw . - - - gﬂcﬂ—_mmouﬁ
: . -« . . . . . » » ﬁ, H - . . . . M . N . . . . . . . . . . . . . - - .—ﬁﬂ.ﬂO;Pf.:H—”
. “ ” . . . . . .H - . - . . . ] . M . . . . . . . . . . H . . . . - - - —n.ﬂﬂpﬂ.——mw
- . - . - . . . . ., m . ) . . . . . . . - . . . . . - - - ﬂH-ﬁ—.—ﬂ.ﬂWﬂwMﬁ
i

Q

PR O] rt o=t =i ) D
-

. ” ” ” . “ . . . . . M . + . . . e . . . . . . . . . . . . + . - - - t::bfoo
m _ . M... » . . - . N . . . . 3 . ” . . MU . . . - . . . m . . . . - - - \hcﬂwﬂﬂmm
N _ - " ~ n - _ . ” u ' . " . 4 . ' " - - - - - " ' -QOm..—ﬂme
m _ e e e |- S A N ‘ . founaasuogy posodox]
H . . , . | _ _ XU

n a ' v } . " i ‘ L] i + . v - - “ - M . . .
-—c . . * * m * * : * : . . { . . . . ot _ - . [ - . -~ . " . - ! _ _ . ' . - m .H. Om__—."ﬁ.— nuﬁ.ﬂﬁ_:.__rﬁh
o _ I 6 T | y | T “ ‘g o) ORI (U,
m g T n - T ™ T . N g
% -. . -u . . . H . . . . ﬂ - . . . | ﬁ . . . . . . . . . . . . . . . - - - ﬂ_o.ﬂﬂu—.mv—m
2 Dl A . . : : . ShE L . P - . _ P O S I N S A U I w“ | - B [HIAL KD
= . ! . LR \ . ‘ ., . . g . . . T . S I . . . . . . . . . ' . . - - A1 .ﬁ.q......n.cw
m . . .,. . .- . . .“. . - L H L . . . . - . . . . . . b * . . . . . L * - - - hﬂ.‘_._ﬁﬂ
o . . . B . » . . d . B . . . . . " * F * - v . . - . . . . .—.. . + .. ., - @—QU Oﬁou«m«mc.——oo
m . ] L] L] m . . [ % [ . . . m o. ) -.. . . _ - . ... ... .- o« . ... o. o, o- -.. . .., ... i -. - - I .:Ou _—..—.—uo
' i

[ . A Con . . AR , . m b ) ) . ) N *30T13S1(T
[ B N LT TR R - ot et e+ emn ke A s o e b At o mm——— e m— e JR UL N SR AU L S DD - P P e RO [P G T ho.:.—“%:.nomﬁﬂo UWOHHO.H

k <

) B . TITV YHATW : : . . NOLIING
R i’ N - T R S P LI A : . " e . .. e e e e e e g s e i = - e s

-t ] -t b ' ' 1
S alzlz.2 alslelzle|zlolzlo|elel. gyl 5l glelele|elelg13 828|858
=18 £l 2 igg| g o = o = 3] 2 = a = ¥ o|zz| & B oo | B g E B |E|l8!lele 5 E g =] B .
alealdalaigasl | B | R &4 Rlglgisl=lge 23 & |8 |FBIE|® & |E|e|P ™2 EIR | 31 &

" SlElalglEe 2122 5 - [T (B8l "ia32ia|co|Elg 2 8 8| la|BlE|El2|8 8"

g 2 glg=| F § = B td = mal =2 | = | &= 5 | & = & B | 3 -
Sl R | S| 218 2 ) N Fa ] =84 5 B|2E| @ B g a =9 = ] =
2L EIElEA | 8| S| |- |- |E|E|. |BEZE B |25 - (&|&1- |& | Q| 2 = E .
Sl P& 3 oy 2 P 5 2 = Bl B | & | E = w e wlo | ® == - B O NMOT, A0 HNVE f
El 2 a1 3 w2 & | g, o S =1 8 2 |EH © & = = B E, A '
sla|a|#| El&- 127 | |- elal. |es| e (28l |[EV&]- (Bl . IB|F|-1&]8]- &
7 = ] a = ] TR = ] ] =4 =A ' & =
[ - &) =} jc =y r© |~ - = =1 :
Al g S0 18-S IR - N AL N FEN A - R g (BRI LR R - 1

g 2| 2 @ # 5 "l & 2 5 | 3 I

@ ! CR IR ’ : ‘sranjonmunyy puv swuudg | - . . B . .5l - . . . .ol . 2 . . : . @

5 Xl y o3 g =
> v T T " ] N " o . " . . - N - . B e B ~
| QILATION PUT PIasu St UAIVAL YPTYa Jo wo Surdmeo oy Wi WAQTVY) puv HUIY SDARL o} jo wiseg oY} Wl SHUALOVAANVI{ PU8 SICVLY, 9Y} JO SOIISILVIS .
"X ‘ON XIONHAAAY
e 1 voeit AN AP XIS H AR SR N T U O LTI SHI A TV UL MR K IIATL I kSN T E A . Vet e o N "Lw.wwﬁi?ﬂsuﬂ.ﬂukﬁ.uﬁmﬁmﬁﬁ_.n_u N ..iﬁw,....hn..... e ey L e S ! w...-.m ,n"........m.;.‘wm,...,;.. e "

O e o N e Vol ST HERTY LBl i

ve oo 4ol ozioer




AL L L A T B e T D Dt D Ry AW & N Doy AT
"

(et

= o o orwup =—me . a i
e emle g e Syt L T T T ~gboest

ATy A S gty e g L

LA P TRTAIE S  Y

3. ) HP i

4 I FI IRy s R R

pU A
e el ey syt T
B PSSR N S AT e

Ixxvii

- aud ‘£L1v
811 oLF| IF | ° G T 96 | 1T 81T | & L ¥1 |801| ° LT |3 | SV | 4 08 | 89 |GIL|9T| 6 [AG| 88 | 1€ | OT | 8T | ° A-E_im%uﬂaﬂ“%&.“uﬁﬂoa

. g . . . . . . . . . . . . . . o . - gl . . . . - - Lupmon
| -1 leg!- . . . . . . . . T . . . . . . . ¢ || 1 |-]- . . . o |- - - . fopom
.| A NP . . . . . . « o | ; -z |- . . . . .. A O N I . . . e | a - - Suoy,
NN R . 1 . . . e |- . . . |- . . . < e |- . T IR R O A I I S A . I - - [PAM3OY
v . . . . I‘.m.ﬂ M" . . - . - . N . m. HM“ . . - . H u—v.—“ . . . * . .H . - . . - - hﬂm@:ﬂ”—,
N AT R A A . . . . . . . . . . | . . . I . . . . et . . . + | paojsorpoo g4 -wno-uoyingy
. o | o el o | s er | 1 . . . . I . . . 1 1l . . . . |- gt . . . . - - Lopolq
m I VU I O U DO A I AR IR AR P PO I IO IV P O AR T T T I IE I A R A (N A N ICT I R0 e R R I
2 0| |9 |osyss | |6 [T |s| ys [T |4 | |80 |AL|T8) 98 )€ | IT) 0¥ 61016 PG| 13 |65 | ol €T | |- = - spag
m o | e . .. . m I .. .. . . R . . . . . . . I . . . I T B B . . . . - - - TIBIEaY
_ N IR I I (P e I . . . . N . e | . . s S TN B R B . . S - OWIOBIOP]1E)
M I B N R . . . . . . . . . . . |- . . . . . . N N BT B A - - . L - noydurySrecq
M .| o o | o | P . . . . . . . . . . | . . . . . . 0 N B I . . ' TR - - J[esanyn) U
m. O T B N 1 |1 1 . . . c |1z |- . 1 |- . . . . - . I N I I . . |- - woptopry 1eduy)
m o | . |- letlzg |- . . . . . . -z |1 . . . . . . < izl 11 . . . - |- - Koyureagy
2 ele et 19 |- . . . . . . . . -1z 1 . ‘ . . e |tz | . . T - FLERRTs |
wu. . | 1l larlg |* . . . . . . . 1 le |- . « le |- . . S B B A . . . i I R >.2=.E<
=

PRSI
Louvaxosuoyy poasodorg

. . . SAUATT
"ponuguor—{UTV TAATL - _ o

- - n - -t bl . . o wn w -t '
zlzlz(z]. 2/ z|=zle|zle|le|elzalele|lel.eE|E|EEl2| 2|8 E|EF|8)8 5 58\% ¢ ;
= = T v ) - B . =,
< =] dlalaes & g i =] : r =4 @ 2 o = Al &~ @ |Se| © @ @ F e | e - '
ol o = |EF|Elsl=|F sl |z | |#led| o | BB 8|28 |B] |g|Glgla!S]|8|8
SlE 9IS ER|IE|E BB - = w35l Bl EIER| | B g | = BB\ EB|&E|w |2 %
Bl2 121815 | & E | m | TE B el Bl E|ERIPLE VR gl |5lelB|lnlE B
- - —
Elz 27| gl E 2|8 : = Rl & | B (B & | o sl |glgl8|FB|E B $HOJ, 20 THVN
= ] g1 = e S 5 o ol g B2 | a8 Iy B o -
e Bi#2| 2 nl o= 2 £ B & g ez S o g g & E,
Elmi | | 7|8 £ | s | B el 8 | £ |8 gl g F T 5| 2 &
g\ | w| 2 g | g 1g el g 13| F g | g . 812 g
o o m
=) =l 2 t o th o w @ (=] : ® =4 3 g
A 3k pven B E S |E ||
v w = 13, ; g0
@ ERNE ssIoawueIy pus stouudg g i3 *sad 3 )
% ;
o :

LErie

- - ..ui..u .
R TR L P L

- _ ,. . | . . 4 - 71 05ud ‘Lavur 4
, - -wing 0} PALIIED (U0,

- .o..-.o-.nl..ll.ﬂ.o—vﬁo.w
. 1. e el b e bt 4 .l ). . - uojwoqg

Ll . . . . - - » LojSuruueiy '
e | e .| . - - KLordwyg
. - . . .H . .
S - KLopoy
. o |- - - 0
. - . . .H . . .:.uH

-
.
.
I~
.
-
.
L
L}
.
-
—
Lan Y

. . - - » » - . - m . . * ¢ u—n\ * * ) N . - - - - AHHO mHOHnH

. . . - - mm. . . . H M - . - H .H . . N . . ﬂ .w

A I I T I S S L R 2 I L L L T O P S P PO O I st
AN N R R C R R E A R R R RO DR D O I P

. . . . . . . . e - . - . M”" . . - . . .

-
-
L]
2
D
L=7]

- KopaaoyY

_ N I I IR I | L o Cila
NN PR D I I . AoySungon)
| ‘ , | , , Lol . - - - uo1£B[D

.
.
.
.
.
-
[~m]
o -
.
[
e O Hf
-
-

-
.
.
.
.
o
[N}

—APPEXD
Pe)
o2

. . [ . . . - . L * H
.l . - b " . ¢ ) * ' i * * d ) - .ﬂL_v ) . . - . r, . ,. -. . ! . . e - h@ﬁ“0>ﬁdo
' . . " L] L - . . _, H * : .—.. * ' .u . ) . . _ . - |- - - J0 JiR .
2 |-1- 11" 8% SR A O I o o e B R R PR R K R R L i . P Mwm
= I .| 6el - . e |96 ° . 01 mmﬁ_ 8 : . i . - . . . I I A R . I A O - - uoyog
m - » . . . N . . - . - . . | - . . ' i . . . . . . . PR T - . . - - - ﬂHO.—..wﬂmdm
w . . . . - . . N‘ L . - - N hd . . . L] . ) . - . . . . H . . . - ' - - Qmwmkm hOH-Hogﬂmq
Q . . . . . . . o« |- - - . . . . . . ) ., R .. ) . . . . - - - oIV
m . . . . . - ON - L] ] - m - - » * [ L ] . X . -ﬂOM-ﬁﬂﬂMg
m ] . . . : . o . Lounaxesuo)) posodoxg
. _ L i . qQUOSAVEY
1.1\ _ * spanuuod—I TV WAL .
e e . Tl | "R
. Hivlal=l=zleledlgidl e | B85 |5
» S| o zl=2loldlele| gl 88 gl B el ElE\BIE\E|e8)8 (B 28|k
2 24|23 % g | g m Fle 2| g 8|5 |g(Bal 2B g% Elald |5 |8 S1E = Blslg e
¥ 2 B 5 ' , ! u - 1= 0 ) . . H e = s .
W. fy mu .nu..m mm m..m 3| B M ’ PR m._ W\,M m m, m.w. @ m m. m..._ m .M Q2 W l g W MMOT, 40 TRVN
AR E CTIELEL s R e EE (Bl E] VEVE|FLELEL 1B |
AL LSE AT SN I AR E A0 A A0 A1 (AN AF SR EATA NN NS A5 S A
AESEAERIE g | ol e BE) 8 B | g 20§ ¢
gl 2 % S ] At N1 - T By ! 81 8 T4 . gl @
? | B ) m ' , T A RY : ¢ B . ) $10AT 03
' .,..m Bl # "§10INOMNUNTAL PUB mam_E_Em__ & N _
? 2 _ ST

| ; N AAVIT, O} JO SONSHIMS
LV AL TOTUAS ly0 wo Bukiawo oty UE NACTVY UG ST STOAWY O3 JO WISTEL 013 T SEIATOVAANYEY DU STAVIT, O} JO SONSHUIS

Ixxvi

om0 —EELATIOL pus posn ST UL

B AT s e A AT i N M S T

LAY T AA T

g o

44



4 ) _
n . . . . . J.n . . . . . ﬂ . » . M.." . . L3 . . .. [ . — . . . - . . » . ATISU
— - . . -~ . . . . . » L} ] . » . : ! - - Qvﬁ.——m
ﬂ G ; : . | e e e e e (my10x) Kopdos
. L] » L] . 'Y - . L] . 3 . . — . . . L] L] . [} . . . - - " - —a-.—DZV ;%OH-.—OmMH
0¢ g 1 8al ¥a . g |8 1 |- - - fopug
JOLYSICL
. Kounarasuo)) posodosJ
_ XANASMUAT
» . L] L] . Ld _ ~
X s |ogl ® ¢ ler|- |v |ev| - |1 |2 9P 1l tor|ml| s ]enwr|ae| T |o8 E T oZud “Lavm
: ! _ -UuIng 0 PaLLIud U0,
IR N A e e R L R e - | |- - Sugddn
I TR VA N I LT . . ] . . . . . . . . . R . r (" |° T " t- - suky, Lopuau,y
. R _ H . ) ) : ) . . . ) . . . . . . ) e LI § 1 ' ’ ’ - - puB{UOISINYT,
SRS R DA I IS IS IS IV IS IO TP I IS I I I A L R ¢ S I 5 T R IR AR S I B o1
SRR IO I A I 9B, N A P I e N K RO A I PR S I T R N N U AR O T R - fordoyg
< R O R S R ¥ I I L P O O O O R A S IR I I S O I R I O LA
% R IR P I 2 P : A I A S . - T I |T |6 - - - yowsuy
m . A ) : o . - .H .ﬂ u N .-. . - * ; . . * N L4 . 3 . .—- - . . » - - M
o A AR E SR T T U A S IS U I U AN BT N S I T A N EEC SRV EVAR IV B - WBITOIAL
B T AT | ! ! 1 ; " . . . g 1A S R . ‘ - .- UOPSIBIN
- . N . . . _ A,.._” . . .—.. P . . . . . . Food . . . . . . . . . . . .
N ' - . . - - ﬁ-n . i . ,. .-. .-. m-q -. . . -. - ﬂ.ﬂ " N " m .: : o = .—.uOO.PPMOQJH
D R R S RS0 20 A A S A A I I L N Y I I A SR R N D L D Dy s
O R N O B RS I I I D N R IO P I I 108 I I IR IR IR - 0 I A A B DV B T i R L2
R T I I - DA DA IO IS IS I IR I I ST R SR I IS SR R I R e - uopOyLY
ZE e « S N A IS N I IS R I DT A I A IR K (P [ o I I I O T I EOCT i e
= | S AR N I e - | 9 |- LA ! 001 ) oy loegl v 9, ¥ (B8] (61| |- - Dployswoppnil
2 100 i]: AR LT A S I IR R A A I I sl |- |- v |- - - dowoH
O KR N B S I I I D O IO I P 20 S IS S IO S L8 (L I T I I3 RS IO OO I PO D Lo
on S01 I |° ) ) ) ) C| 18 1T | 81 AR B ) : ) I - m[0x)
& A N P 1 |- . . . . ) . : : . . : N UL R B O : . : + | oZpuidoang puu uoyyso(q
S 8 IR N O A - IO O IO P DR AR IO S S S D Do S O A I I DU AR I (qrnog) puv(soa))
= | 16 1 |+ 4 S L O R B - Lmqpuowry
L LU SO AP, N I _ . . P S - : e N ] .r . . . ) LS
- . . . . . . Louvatosuoy) pasodor]
.. . . “panigquoo——JIATVD UTATI . . .| aTELIsNUdanyy
SURIE BT I PR e e R ] TS T T e el e el | slelele]e|elEz alalels
wmmmmmmmum.l.mmmmMu_mm__mmmmmmmmmm%mommmm
'} [} e, o o |a =N = [=] = =) 4 o o g2 ] = = B e tn = 7] h =) e m = = = m
| o et Flae |l 2l F Bl & |3 |2 ¥ o=z & Bl %21« | & | E|B ~l=l Ll Bl %8| &
slelelglssl B8] FlelE z2 2 lzlee| 5 | ElE |22 |E(BVE|E 8|7 |2
=lE1E | 2 : , & 3 E18&) " | & : Q 1B :
=3 ﬂm..m =g Q| B m.. 5 2 m.. qm 0 m. £ | E w m, ﬂ =Y -y m = W m...u 'HAMOT, IO ARV
sl Bl412) Bl & 2 ) F g2 SE| 2| B (82 2| g gl |B|F | E £
5 g 2 = | g gEl g | &8 |75 g |2 & | g g
2\ 2 £ 7 LI AN BT - 3% 5 | 3 £
AE AR RN EELE B R R e RERE AT AV EA AT IR A B sewenin DD SRR NN E
i - g : gxamaynuegy purswoundg | v « R " - g . : v b 2 . A
: VR A I . B L& . . o

ot B al ol
T | ,...mnr... ”.J'._

]

13

] . _ e | ) . | . - z1 05ud ‘fivw
eri1 |elo|s8s|6ol8 |¥E Lo 1l golootjg (1 | & |&¥ g |8l z |s [olorjelLr|sr|¥r|g |OI M_‘..Ezm 0 PALITED [T,
* - . . . ﬂ.u.ﬂ L] - L _ . - - N L] L . m L3 . N . . . . - ] L] » . .H . H L] - - o - Hvﬁﬂ.ﬂ.ﬂ.qm.n.—n—m
.. S I g1 '3 | . . S I ) . . « g | . . e | |1 . il lgles |¥ {|° . S - oS8pug Lqiomog
- " - . " . . . H .H . [ - - - » L] - - * . - . . L] - L] - - A . . . - - #Fﬂd-ﬂbﬁOﬂﬁﬂﬁ.—om
- . . " . ” . . . . M.." . . . . .—. - . . . . ‘. . . . .H . ‘. . . Mw . . . - - - - ﬁdOO.Hmu—m
.- e e . ©ol e . S P . . : : . : S ' [ R R R ) ' B B - - JRUS
.l S . . . . . I 1 . . . . . . . . . . . N B . . . S - - tuopuoddiyf
- . . m . _ - - L4 . . _‘ . w m.—“ H . . L] . . . . . - - » 3 . . H . L] w L - - - ﬂ.ﬁo.m.u:QLPo
A Lo . ' R ' . c | . . . . . : . . . ’ S LT L N . . = | |- - WILTALOV IO N
b Lo 4 . . . . . ¢
.. . _ ah .0 . f . . . 6 |9 . . . . . . g 1 R . . . . - - udpuoppY
gl telogisr)el T“ ¥ 6 |0 |eryER| | 2 leg! " |+ g la {* | |9 |gjorygio & 9 ¢ 18 " |- - - XUyl
o S - T A N7 L L R S 1 IO I R S - A A U R U A U 20 IS O O SR - -  pwnu
) LT ' w B ¢ I cle oL y” gr|oT|° 1 17 I ) ) N A T ) A R B O I B - ) I e - - 9snolslg
i _ i _
R oo | “ LI
“ _ i Louuagosuop) posodorg
m v .__ - - " © - w . - v . .l/!.d.r..m.—..H.quH
- — T » . " . . " b~ v - . - : ] g i . - £1 o%ud “fww
S R T ’ N , A ﬁ mm: e | o ¢ 6T . ,_ L je |. 9 | 4. £ 19 | S ﬁu::ﬁ 01 POLLITD [UI0,
tn .
[4) - ——— | -_— “ . e u v . . . ' f M _ - . . . - . . . - H- . - &
2 o O T R O D P - 100 T A IR DA I el 111 Lol V7 | |- - pleponpol
= |- N . . . : . . ot | * . - * e | . ' : ’ : ! A A R R I 1 . . \ - - choa::oﬂ%huﬁ
-3 D D D D O O I O P L S O O E O E R R L S R TN I L L O SO B, o 1
" S A . . . . ' -l 1 . : R N T : ; : R B R A ; : : - " w [wsuordory
m ‘e . . . - . . - . ™ - @Nﬁ [t - - . _ mu o+ . ~_ v | . . H -ﬁm ﬂi M * ¢ N T 1 . . - - Q-CHU.m-ﬂm .—ﬁOM.—F—.QHIH
b o . . _,. . - ‘
= 1 _ d _ P *}o13381 (]
e’ oo _ s Te T i J S st " . . . C . . . . < Loueadosuo)) pasodoay
MEATVD WAATN RAUONAOL,
- - : . " ) S IO LG b N d (0 AV N A . . . - . B
.i%mx.ﬁ?ﬁ;nwﬁﬁi%M;qﬁylﬁmw.@Kmu.gsmm&mm YEIE
212 \F 15 g S E|B|E|T|F EVE 1 E e [ e8| [ EIER G185 E|FIE|e|elB |8 |d|3]F
=5 & mle=l = = ! ' - R |y g ) . I~ o L o = * . o o ol 3
AR AR R AR AR R AR SO A AL I
Bl & 18|E|# = 2 | = g | & B2l E | B |Bwm g | ™ g <218 e 9 NMOT, JO ARVN
B l.m e lgls ] 3 B |8 - . N . 1 WE LR B | E T B Ree s 21 @ £, . |5 4
AEAEaE AL AR BB IR SR AL e | g s E|F g |z £
= ¢ ¢ B = o =1 = = ® E 2, E : e
.m - M . “ . s m . m.. ' ”_ ' o . . - m t m . m.w )"..d.“ ,..A“..w - .nlu._I . m ,m » - " m m . m..
.m m 7| @ ) sgapanjaTIUR]y put sanunyde ,. —_ m ] sand(T aw :
n o | .u.d v +

1

PR OI—QRLATIOT PUT PIST 5L Hu|

AR g P

LV AL VPLAL JO 1O Surfired sy UL WIHGIVY P

My SI0A1y 0Ty Jo

WSk O} UT SMANMDVAANVIE PU SAUVA, 01 3O SOMSILVLS




LYY Ly

1 4

SRR s

. e e
O R B P T Al e ol S

pugemmie: srimpe s e D T R R i

ii pirten N R RPN e

cﬂm Ll Ll T T -
# - ANAIY)) pPun
- I8} 6 |[11)&2| 66 020G 98 {GF1| ¢ g1 | BT | OF 684 T | 4T 091| 8 |GBI AULY BIOAIY O} JO
WIS QAIUD UL TVIOT,
. . - . - - N - . » L] L] * NH . - -.—..OJJH."HH.—Q..ZOn,m.
AELINO MAACTVO ANV HUIV STHTAILYL
- —~ - 9 lod - nu.n.ﬁﬂm.a.—.<._u
083 | €986 |691T| 65 | ¥& | ST ¢ | o1 |88¢ €8 LET I0ATY[ JO Emﬂ.mﬁ,ﬁ,ao,ﬁ
o |1+ |* lgorlo | jor ¢ 1 log |* . ee A - ATATATIV AL
Ly [ | ]@|8ss| &1 | |63 9 g |© |9 |96 " | & 82, - AUnARMA(
% lr |8 (ogL 8 | |9 ¥ T | ¢ [9FL° |° oF & - QIEIIRIIaanyy
2 eI T [8]9|8c|60I|8 |¥E | 4 29 g |1 |8 |&F |° e |8t G 4 - - XVAIIVI]
hDﬂ-_ - . . . - . - - - m.N . M" Q.—. . . ° .@ - ZmHQMHOHﬂQCE
&
) MAATVO TTATY
=
Q
o . . - - HNTY
m T|* |s|op| T |188| 992|181 0T |& L | velosg| T | i1 9 &g 2 TDAVJOUBVE UTTVIOT,
= _
S frl- |s|° |t |urlaEr)|° |6 & |4 |¥1|80T| " | L1 |38 |SY g R !
m . . * | rpl O1F N. 121! ° - G1 |8FT| ° - b 1 91 - - quoaavuagy
m . . . m-v . . w - H - ._” - . . m- - - .NMHQHHUHMHVH
m . . . . . . .—” - M - - . ._” L - . - - .Z”O..—..avmm
‘HAIV THATIYL
2l 2=l Hlm| a4 ¢ a Q| v | ®m wm = HlE |l a|=|Hl®n|lw olaola]¥E | =
mum%mmmnmuwmwmmmnmwmmm@mmmm.w FIEIE1E1819]3
sl 8|82\l | B S| TP g2 B || B RS E R RS E SR BT R I =N N - A - S - I -
|5 a|o|EB|E | & |F|8 FlElelE | 4| Bl2lés|§|F 2|5 |" B2 E|B o|?)|E
S| 212l E g = B ESs| e { B |&8”&|" [E|& | |& ~lal s B = -IONIIBI(] XDNVANIENO)
2l 2121 & a m B 5 g & Q| B £ |EP m, @ 2 S84 | B E, g
Bl R lala 42| & g | ¢ 2|2 o, M 218 |2%F g1 8 B 5 212 5 aaE0I0UT
2 T e & E | & S| 8 | 4 3 e | = & | B £
Al E 2 g d i - I I “ @ E | @ 2
@ W.” @ srInoynuny pun swounidg ) ,W & ) B ” )
AREAVREIRAS
b e R T s
o 1 a _ . _ . “ o] z . . R . . . . . TR Co o ﬁuas 71 o8ud ‘Lavw
: - _ -mng 0} PILLILD [¥30],
“ _" “ - - . . N . - . . . - . . w . - m - - - QQ.:.—.HOH ——OH.H
DU PR A IR I A IO I R D D R D g - - LofBupgouyy
,ﬁ : : " * * * * : : ¥ . . * - - - PaIojopsw)
. _ OLYSI
Louvazasuo)) poesodoy
CALINANO ATATVD ANV TIIV STHTAIU TOVUIILROL
. :
S I I R R 01 4 I ¢ A B ) . - | . - - g1 odud “Lww
05 ¢ | & 08 ee 4t ¢ AH.Esm 0} POLLIND T8I0,
N IS I O IR K7 [ IO I8 |t ge | |° L6 G - - PIOYONT M,
R o g8 ) : e |1 i 169" ' ‘ ' Tl T(* . - odIOIMBY)-WIND-1J085Q
A [ AR R E IR £ R IO I 0 IR R I I O I I I [° |9 g1 - - Y fmqaopy
.m. ¥ 4 1 SOUTON Y, -0dI0)IATY
” OLVSICL
2 ) Louvaxosuoy) posodoa g
M WALV AL
i . e | I I [ ‘ . A ) - 71 09ud ‘Lww
m - . . ] . ._. . . . » H - . . - . N . . N .H - - _HH_ ﬂmﬂhoa _”—.h
o r A o B ez | 9 . : : . . . e . . ST | 9l e ) - - PIOYIIA
_ 5 fel| [t -for|l9oi- | |8 |1 1 B g8 |- | ¥ T{1 |6 - - OUposIoar]
Z “t 1 l-le 16 | | 18 |° : <l logl|* |°* R gl i - = OMIAPUOULYDOYT
o @ . - . . . - . . L] N - L] . [ * . . - - H H - - .mu bH 0—~m».—d,—..H .
. - S er | - . . . . 1 ler|:® . I . . « . - - . uojuSuiSuvyy
m . - - . N .AL.. —u . . . Mw . . m...- . . Mw . H - N ﬁo_ﬁﬂ.—mg t“q ..._._.—wo.uﬂ.uv .—ﬁmhosow
.rn . . - L] - _U ._” . L] - - - a Q - . “—.u - N. .H .— - - -~ ._._.Ou._ﬂoﬂ—m.HvﬂdMH
R . 'y - . ”ﬂ\ .num.u m - ﬁw [] M" .—.w . - . [ ] mH m_w mw - - Lﬁ.ﬂs.ﬂ,—mbfﬂﬁ.—.
- . - ] Om m.m.-. . - . - . . - - w L] m . . Aw - - do_ﬂﬁc.——.uﬂou_—o
. - . . . ! . 3 . . - .H . - . . . N N .— . - - - ﬂdumhmm
, ) JUOI—XUNUS MU (]
ponipuod— ATV TUAIL
Algl=zlgl 22l g|lg| 38| 2|22 |89 & alo | gl vlelal=z|=2lg2d3]22|F o
SIF|FElee g BB E|FIE (5 g 8|S |5 |e8|elilsR| B B 5 B (R ElE|E|E|2 |55
HEE HAREE dUIIE N I TR A H LT A A
\ g E' [z = 2 a /| " ' - Q & B E
2 718 M Q| W 5 E, W = .W wF E [Ew m., m.u g m WA =S # w_‘\... g 5 ‘MO, J0 HIVN
2lm 21" Al B g |’ g8 oe| 3 | & |58 3|5 .- B 2| B &
R . £ 2 1A g8| & m - ‘@ m | . £ 18 g
A A " : g | ¢ gg| 4| 4| 8 a8 | - E | g :
| I FE 7 . . N B in L] ¢ | g |- A
: A gl F gaanyan gL pun ssouudy 7} =¥ . "0
, ' > 3 L ;
| s o
,m A0 DB POSL ST UMLY AL OIS JO U0 SULALIED Qg up UHELY,) PUv QUry sadsig 913 Jo uisugr ot ul SUALIVIANVIY PUR SHAVET, 913 JO SDILSILVES




	cover
	VOL. 1�
	VOL. 2�

