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The arrangements for conducting the experiments must not be con-
sidered as exemplifying a perfect and complete mechanical apparatus
for the purpose; but only such as the circumstances under which the
experiments were to be made permitted.

The following description is given by Mr. Cawley :—

1. The water of the Medlock is admitted into the Canal at Knott
Mill, and passes underneath two archways, which support the street, and
thence along two basins, underneath the old warehouse; the basins
being continuations of those formed by the archways.

“2, The quantity of water so admitted is regulated by permanent
sluice gates, placed across the stream, at the higher end of the archways;
the water not required passing away through an overflow basin into a
tunnel, which conveys it into the river at a point lower down.

- %3, The larger of the basins, under the archway and warehouse, was
employed for the experiments.

4, The construction of the apparatus was as follows: —

“i, Two wooden vats, each 13 feet square and 3 feet 10 inches
deep, were placed over the overflow basin, and near the side
of the river. In these vats, the lime was mixed with water.

“ji. From each of these vats, the solution of lime was discharged
at pleasure into a trough, having a perforated bottom, and
which extended across the Medlock, at an elevation of several
feet above the water.

“iil. About 12 feet higher up the river than the permanent sluices,
a dam was constructed across the stream, forming a weir, over
which the water had to flow into the depositing basin, and was
so placed that the solution of lime, falling from the perforated
trough, mingled with the river water, as it passéd over the
dam,

“iv. To regulate the quantity of water operated upon, a series of
slides were fixed along the top of the dam, which could be
raised or depressed at pleasure.

“v. Atthe opposite end of the basin under the warehouse, another
dam was fixed across the canal; the top of which was about
8 inches below the top of the dam in the Medlock.

“vi. The space between the two'dams thus became a separate
basin, about 142 feet long, 27 feet wide, and 8 to 10 feet deep ;
divided into two compartments of very unequal size, by the

permanent sluice gates. .
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By Dr. R. Angus Smith and Mr. Me.Dougall.

“One of our first experiments was to test the greatest rz}p?dity _lJf
the current, compatible with complete subsidence of the I}Ii'cﬂlpltﬁ:tﬁ in
the space allowed us; orin other words, to ascertain the quantity of
water which could be clarified in the space, consistent with complete
collection of the precipitate.

“We commenced our trials with 125,000 gallons per hour, but found
that this quantity did not allow nearly sufficient time for subsidence,
the water passing muddy over the dam at the extremity of the basin,
taking the precipitate along with it into the Camal. We therefore
gradually reduced the quantity to 41,000 gallons per hour, or nearly
1,000,000 gallons per day, which we found to be the maximum quantity

“allowing of ordinary subsidence in the basin.

“The quantity of lime found to produce instant precipitation without
excess or causticity was 17 ewt. for 1,000,000 gallons. The precipitate
so made contained no caustic lime; the water ran also free from
caustic lime.

“We were desired by the Sub-Committee to use our own powder,
ealled ¢ Mc.Dougall’s Disinfecting Powder, instead of lime, to compare
its efficiency with that of lime; but did not do so, as it would be far
too expensive for the treatment of rivers, and could only be used by
itself where the liquids were strong solutions. For this reason we used
only a small quantity to remove smell and prevent decomposition,
leaving the work of precipitation entirely to the lime.” (A.)

By Mr. Crace Calvert.

My, Calvert in his experiments had the help of Mr. Davies, one of his
assistants, whose acquirements and professional skill he strongly com
mends.

After six experiments, numbered consecutively, and detailed in the
appended report, Mr. Calvert arrives at the following conclusions :—

“ Experiment vii. By means of 10 cwt. of lime, mixed with 6,620
gallons of town's water :—Gallons of river water purified, 467,606 ;
time, 4} hours.

“ Result :—Water so far purified that all the impurity was separated

as a floceulent precipitate, but all was not deposited before passing into
the Canal.

“ Experiment viii. 10 ewt. of lime, 6,270 gallons of town's water :—
River water purified, 349,634 gallons ; time, 4 hours.

** Result :—Water clearer than No. vii., but all impurity not subsided
0
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are far from representing the exact amount of water which can be
purified by 10 ewt. of lime; as, to the above sources of error must be
added the following insurmountable obstacles :—

1, The deposit basin was only 140 feet long, instead of three or
four times as long; from which cause part of the matter in sus-
pension passed over the dam into the canal, not having had
sufficient time to deposit.

“9. The imperfect mode of mixing which I had to adopt, and
inability to try other methods.”

M. Calvert therefore concludes, * that if the above sources of error
were removed, and the exact mode of operating were ascertained, from
800,000 to 1,000,000 gallons might be purified with 10 ewt. of lime ;
the quantity which was used in the above detailed experiments.” (C.}

Rempztulatmn of Results.

The experiments of Dr. R. A. Smith and Mr. Me. Dougall had
reference to the quantity of lime required to produce speedy precipitation
in 1,000,000 gallons of water passing from the Medlock into the Deposit
Basin, and the result given is—

17 ewt. to 1,000,000 gallons (A.),
which is after the rate of 10 cwt. to 588,285 gallons.

Mr. Calvert’s experiments had reference to the quantity of water that
could be purified, under the disadvantages of the apparatus, by 10 ewt.
of lime, and the result given is—

Experiment vii—10 ewt. to 467,600 gallons. (C.)
“ ix.—~10 cwt. to 485,944 gallons. (C.)

But he believes that under more favorable cirenmstances, and in an

enlarged basin, the result would be—
1Q ewt. to 800,000 or 1,000,000 gallons. (C.)

II.—LaporaTORY EXPERIMENTS.
To ascertain the quantity and effect of Lime used for precipitation.
By Dr. R. A. Smith and My, Me. Dougall.

In respect to the quantity of lime to be used ““very careful experiments
made in the laboratory gave the following results (As)

“18.8 grains of lime were needful to precipitate 1 gallon of the river
water, or 1,971 1bs. for 1,000,000 gallons,

“17 ewt. are equal to 1,904 lbs.

“'So that the agreement batween the two sets of experiments 1s complete,
fully confirming both.” (A.)
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which covered the deposit basin was most offensive; whilst during; the
experiments the whole, or nearly the whole, of the stench was removed,
and the air was rendered suﬁimﬁuﬂy pure to enable a person to remain
there without inconyenience.” (C.)

IV.— Tee QuiaNtiTY 0F LIME REQUIRED FOR PRECIPITATION,
Time and the motion of the water being considered.

" Efforts were made to obtain approximately the quantity of liime per
million gallons which would be required to purify the water passing into
the canal, under more favorable arrangements L'h:m those at preaent at
command. :

By Dr. Smith and Mr. Me. Dougall.

Here they observe—* We thought it an important thmg to devise
some means of reducing the quantity of lime.

“ With this view we tried whether the lime-which, had once been
used according to the method described, had really done all the duty
that it was capable of performing, orif it were still capable of precipi-
tating more impurity. We therefore added a quantity of the precipitate,
in a flocculent state, to a quantity of water equal to what it had before
precipitated, and found that, after a short time, it fell, carrying the
impurities with it, and leaving the water as clear as on the first
precipitation.

“We then added this precipitate to a third quantity of water, with a
similar result; and to a fourth, with nearly equal Edva.ntage. T]us
was the utmost it would bear.

“ This fact is of very great importance, as it will enable us to divide by
Jour the amount of lime used in the ordinary mode of precipitation.

“In this mode of using the precipitate the proportion of ‘phosphates
remained unchanged.

“To apply this fact it will not be necessary to lift out the Premplta.ta
and remix it, as we did, but l:ner&l;,r to keep it longer in suspension, and
to allow it a larger subsiding area.

“This will give us an opportunity of passing the water with greater
rapidity. This was the main cause, no doubt, that the effects of the
experiments made themselves sensible at least a mile and a half below
Knott Mill. The canal boats were the means of keeping the matter in
suspension.” (A.) .

By Mr. C. Calvert.

Mr. Calvert, in his paper of the 11th of September, 1854, states, as
the result of experiments in the Laboratory, made at that time, to
ascertain the minimum quantity of lime required to remove the odour
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5. On Saturday afternoons the supply is wholly shut off; but this
is intended to assist in cleansing the bed of the river near the
sluice gates previously to the Sunday supply.

It may, therefore, be concluded that not nearly one-half the ordinary
volume of the stream is required for navigation purposes during
six days in the week, and very little if any on the Sunday; and that
the weekly quantity required to be artificially purified would be affected
occasionally by floods.

It has been further ascertained that the ordinary average flow of the
river Medlock may be taken at 16,000,000 gallons per day.
It may, therefore, be assumed that—

50,000,000 gallons of water per week would considerably exceed
the supply of Medlock water ordinarily required by the Canal
for navigation purposes.

YI.—Cost oF THE LivE Procgss.

The cost of applying the lime process, according to the Estimates
obtained in Sections IV. and V., would be as follows '—
For lime, at 3} cwt. per million gallons of water ; 50 million gallons
of water per week requires 9 tons T} ewt. of lime,—
9 tons 7§ cwt,, at 10s. 6d. per ton —£4. 18s, 5}d., the cost per
weelk ;
And therefore £255. 18s. 9d. a-year, the cost of lime.

If the purification should be accomplished by lime only, the cosn,
exclusive of labour and wear and tear of apparatus, would therefore

Not exceed £250. A-YEAR.

If, however, some additional disinfecting agent should be required
in proportion of 2} per cent. of the lime,—that is about 12 tons—an
additional expense would be incurred, amounting to nearly £100. a-year ;
but this, under the improved arrangements contemplated, might not be
required ; or if required, not in so large an amount,

VIL.—CuEMIOAL PROPERTIES AND COMMERCIAL VALUE
oF THE DEpostr,

As precipitated during the Eaperiments in the Deposit Basin.

The commercial value of the deposit after the application of lime has
been investigated
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and re-mix it, as we did, but merely to keep it longer in suspension, and to allow
it & larger subsiding area. This will give us an opportunity of passing the water
with greater rapidity. It was the main cause mo doubt that the effects of the
experiments made themselves sensible at least a mile and a half below Knott
Mill, The purification of merely ;4th of the water passed in at Knott Mill wu'uld
searcely have produced such a result. The canal boats were the means of keeping
the matter in suspension. .

Wefonnd that the smell of the Medlock waterwas not entirely removed by precipi-
tation by lime, or if removed, thatit soon returned. We therefore used a disinfecting
agent, to the amount of 2} per cent. of the lime used. We used for this purpose
our own powder, called “ Me. Dougall's Disinfecting Powder.” We were desired
to use it instead of lime, in order to compare its efficiency with that of lime,
but did not do so, as it would be far too expensive for the treatment of rivers,
and could only be used by itself where the liguids were strong sclutions. For
this reason we used only a small guantity, to remove smell and prevent decom-
position, leaving the work of precipitation entirely to the lime.

As to the expense of purifying the Canal, we have made the following calcu-
lations :— 5 .

Let us suppose that the bed of the canal shall be the subsiding tank, as it is a
present, representing the simplest, if not the most elegant method of procedure ;
then the precipitation can be made at the following cost per annum :—

1,005 tons of Lime, at 108, 8d. .. ..o o i iviiiaian. £074 17 4
Disinfecting Agent, such as we used, about 25 tons 200 0 0
Laliour o sisenissseesses A s P A A T 100 0 0O

For the whole Medlook. . .i.iieneessararacnesas £874 17 6

The present apparatus, with little modification, might be used, and with
interest of the money necessary to make any changes, would probably not bring tha
sum much above £000. This is supposing the ecanal to use all the water of the
Medloek. If it uses only half, the sum may be reduced to little more than £400.
In fact this sum of .£000. represents the purification of the whole river.

‘We can, however, caleulate on no receipts from products. The Bridgewater
Trustees remove at present 13,000 tons of deposit from the canal, and although
they give it freely, can scarcely get it removed by the farmers. Tt is not probable
that this deposit will be much inferior to that by artificial precipitation. At any
rate, the value of our precipitate cannot be reckoned higher than 7s. Gd. per ton.
Tt is well worth the labour of spreading on the adjoining land, but not of carting to a
great distance, although more valuable and agreeable to use than the town's
mannre, which is at present sent as far as Lincoloshire.

The increase of deposit in the canal by this treatment, wounld be about 2,000
tons of dried material, or in reality, 4,000 tons at least of the moist. This is not
f very serious increase. But if only half the Medlock be used, as we are informed,
then the total increase will only be 2,000 tons.

To have the plan earried out to perfection, alarge depositing reservoir would
require to be made,—where or how, it is not for us to inquire,—and especially as
we do not think that the purification of the Medlock in this way is the proper
method of grappling with the evil,
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