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vi REPORT OF THE

together with an explanation of any point which appeared open to
objection, and which the Engineer was evidently the proper party to
afford. _ Mr. Lee apparently acquiesced in the opinion that some want
of cunmd:erntinn had been shown in this respect, and distinctly stated
?hnt on his return to town, and before making any Report, he should,
in fairness to Mr. Wicksteed, request a personal interview with him,
and hear his explanation of the plan proposed. Mr. Lee also attended
one of the meetings of your Committee, and promised to make his
Report within about ten days; and, although he intimated his opinion
that the scheme was capable of improvement in certain minor particu-
lars, in which this Committee expressed their willingness to meet his
views, he gave them no reason to expect that his Report would condemn
it as fundamentally vicious and incapable of amendment.

The Committee again waited until the 5th of February, when
thinking that the time had arrived for again urging the subject on
the attention of the Board, they requested the borough members per-
sonally to see the General Board, and represent the disappointment
occasioned by this unlooked-for delay. Mr. Chadwick staled that
Mr. Lee's Report had been received that morning only,and that the
decision of the General Board would be come to in a few days.
Their letter containing this decision was received on the 14th February,
but not being accompanied by a copy of Mr. Lee's Report, ithe same
was applied for, and was received on the 22nd February.

Immediately on receipt of this report, in which the proposed scheme
is condemned in foto and in the most unqualified terms, and which
. moreover, was made by Mr. Lee without any communication whatever
with Mr. Wicksteed, your engineer, a copy was gent to Mr. Wicksteed,
in order that he might have an opportunity of explaining and defending
his scheme, and answering the objections of Mr. Lee ; so that both
might simultaneously be presented to the Local Board. His observa.
tions in vindication of his plans are appended to this Report.

The Committee think it right to observe, that the General Board
appear to be of opinion that no scheme ean be laid down for the
proper and effectual sewerage of the borough, until a plan, prepared on
the principle recommended by the General Board, and shewing all the
houses intended to be drained, and all the existing sewers, culverts,
: drains, cellars, and privies, shall have been made.

It is almost unnecessary to say, that the preparation of such a plan
would entail very serious expense, and much loss of time—and, con-
pidering the fact that the Board are now in possession of a very aceu-
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Health, and Samuel 8. Harris, Esq., Local Surveyor. I feel it my duty
to say, that I received from these gentlemen all the assistance and infor-
mation in their power; and that both they and the committee are deeply

sensible of the importance of speedy measures for the sanitary improve-
ment of the borough. ;

NO SURVEY SHOWING BUILDINGS OF THE TOWN.

Knowing the importance of a proper survey, showing all the houses,
courts, privies, &e., and their levels, as set forth in specimen plans and
minutes on surveys (prepared by your honourable board, and issued for
the assistance of the Local Boards throughout the country), my first in-

uiry was as to the existence of any such survey and plans of Leicester.

was informed by the Town Clerk that no such plan had been prepared,
but that the block survey had been submitted to you, and a communica-
tion received from your seeretary, which was of a satisfactory nature.

A meeting of the Highway and Sewerage Committee was held the
same evening, at whieh I attended, by invitation, when the letter from
Mr. Austin was referred to, and found to be in accordance with your
* Minutes on Surveys.”

I explained to the Committee the absolute necessity of such a detail
survey being completed, previously to the designing of any efficient and
economical drainage works; and the following day was favoured by the
Town Clerk with a resolution, of which the following is a copy :—

“ At a meeting of the Highway and Sewerage Committee of the Local Board of
Health for the Borough of Leicester, held at the Town Hall, on the 26th day of
November, 1851, :

" It was resolved unanimonsly,

“ That baving heard the suggestions of Mr. Lee, with respect to the importance of
the General Plan of the Town, exhibiting the number of houses, and the drainage of each
street, this Committee is fully prepared to undertake that the details shall be supplied
from 1ime to time, as the sewerage or drainage of the different streets shall be determined

upun.!'l

I have already stated my convietion of the anxions desire of the
Committee to remedy, without delay, the evils existing in the town; and
this resolution, unanimously passed, proves their sincerity. The works,
however, for the construction of which you are asked to sanction the
mortgage of £30,000, have been all designed in the absence of any such
survey or plan. There are no proper data upon which to adjust and de-
cide the specific sizes, depths, and inclinations of the proposed sewers.
The fitness of each for the work to be done can only, therefore, at the
best, be matter of probable conjecture, instead of being the result of
exact calculation.

Mr. Wicksteed’s estimates furnished for the main sewerage amount
to £30,000, but the Memorial of the Local Board states—

“That in addition to the said estimated sum, the said Local Board propose to expend
the further sum of five thonsand peunds in improving existing, or constructing new
sewers, culverts, and drains, within the said borongh.”

With respect to this additional amount of £5,000, there is no plan or
doeument to show where, or in what manner, the money is proposed to be
expended.
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One inch of rain falling upon 1,212 acres (the area given to Mr.
Wicksteed) amounts to 27,418,058 gallons; and, if his statement bhe
admitted, that only two-thirds would flow off, the quantity would still be
18,278,705 gallons. The capacity of discharge per twenty four hours,
stated by Mr Wicksteed in his printed report, namely, 25,655,540 gallons,
is equal to 1,068,981 gallons per hour; and it would therefore require
seventeen hours to discharge two-thirds of an inch of rain; and twenty
one hours with the addition of sewage waters. The same in proportion
with a less rainfall ; and if it be said that this is an extreme case, the
reply is, that these are not contingencies that may or may not arise, but
certain facts that will happen, and the only consequence will be, that
when the sewers cannot discharge the water and sewage received, it will
be penned up, the sewers will be gorged from the engine sewer, all up
the mains and under the town.

At twenty eight millions per twenty four hours (as stated in the
written report), the capacity of discharge would be 1,116,666 gallons
per hour; from which the hourly average sewer being deducted, there
would remain a capacity of 958,333 gallons of rain water per hour. One
twenty-eighth part of an inch of rain flowing off the surface in an hour,
therefore, would gorge the sewers, being equal to 979,216 gallons, or
20,883 gallons more than their stated capacity.

It is not, however, less true that for sanmitary drainage, the contemplated
sewers are much too large, and as a comsequence much too expensive.
The capacity of dischargeis 1,116,666 gallons per hour; while the
sewage 1s only expected, at the end of thirty years, to be five millions per
twenty four hours, or an average of 208,333 gallons per hour. The ca-
pacity, theréfore, af that time, will be to the sewage in the proportion of
5.6 to 1 : the maximum rainfall to the capacity of the sewers being, at the
same time, in the proportion of 28 to 1.

All merely surface drainage water from roads, land unbuilt upon, fields,
gardens, &c., should be excluded, so as to equalize as far as practicable
the flow, and thus to economise the sizes of the main sewers, the power
of the engines, and the costs of the system. No such economical adjust-
ment can, however, be effected without a survey of the town in detail; so
as to enable the engineer employed to determine what extent of rain water
must be taken, and what may be excluded.

IMPOUNDING OF SEWAGE, &c., IN THE SEWERS, AND ITS
CONSEQUENCES, ‘

A reference to the parliamentary section will show that all the main
sewers are united, and are at a great depth below the surface, from the
point A to H in the Abbey Meadow, near the engines.

At the point H, and on the same low level, a sewage goes off to the
engine well ; but any surplus sewage more than can be taken by the en-
gine sewer, or lifted by the engines, will be penned up, filling the sewers
back into the town, until it has risen at the point H to a height of nine
feet one inch, before it can flow off at all through the flood-water sewer
by gravitation. ‘

The following tahle will show the extent of this impounding recession,
whenever the rainflow exceeds 1-66th of an inch in an hour.
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ings ; but the evil will consist in the fact that the sewage and air will e
intermittent.

At one time, the stream may not oceupy one fifth of the sectional
area of the sewers, the remainder of the space being filled with foul air ;
while in a few minutes the whole of such air would be displaced, and the
sewers over-full of sewage and water.

It 1s necessary that this intermittent condition should be borne in
mind, whenever the impounding of the sewage is alluded to.

Amnother consideration is, the points at which this gas will have the
greatest tendency to escape. It is well known, that when the liquid me-
dium in stench traps becomes saturated, these gases pass through it with
very little impediment ; and hence the necessity of frequently renewin
the water in such traps. At the time when these sewers become gorged,
and the gases are being forced out, the rainfall which has eaused the mis-
chief will have just renewed the traps of the street gullies and court drains;
but not those of the house drains. Besides this, the higher temperature
of the atmosphere in the houses deereases its density, as compared with
the external air ; and therefore less resistance will be offered to the trans-
mission of injurious gases from the drains into dwelling houses, than into
the open air or any buildings without fires.

I cannot but fear, therefore, that the greater part of these pestilential
emanations will escape into the dwellings of the inhabitants, and that the
most serious consequences would ensue.

THE CENTRAL BRANCH SEWER AND DISCHARGE BY GRAVITATION.

Before treating of the proposed main sewers seriafine, I must again
say a few words of this important sewer; although it is omitted in the
scheme before your honorable board. I have already stated, that the
drainage area of the * Central Branch Sewer” is two hundred and twenty
nine acres ; including about one-fourth of the population, and passing
through the centre of the town. '

The length of the line, as marked on the small plan, is 1,460 yards,
and there appears to be a rise in that length, from north to south, of about
forty six feet. Beyond the sewer, to the southern extremity of the drain-
age area, there is a further rise of about sixty feet. S

The lowest pointis 51.2 above dafum and twenty feet six inches above
the outfall, near Belgrave Mill. A

It seems only reasonable at first sight, that all this part of the town,
with such an ample fall, should be drained by gravitation ; and so avoid
letting down a large portion of the sewage of the town into very deep
and costly sewers to pump it up again. I am satisfied that this might
have been done ; but it could not now be accomplished without the aban-
donment of the whole of Mr. Wicksteed's scheme, because the sewer into
which this is to empty, near St. Margaret’s Church, is twenty one feet ten
inches deep, and only twenty nine feet four inches above datum. It passes
under the navigation shortly after, conveying the sewage of nearly all the
town ; and therefore all the levels, as well as the direction of the sewers,
would require to be altered. ;

I think it not unlikely that a much less expensive course might have
been taken, and suggested this while in Leicester, but it was nrged by the
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The saving in this sewer, on this estimate, would be £2,702 13s. 6d.,
at Mr. Wicksteed's average price.

FROG-ISLAND SEWER.

Of this sewer, and also of the one from F to A on the plan, I can
only say that they are very much too large for the sewage, very much too
small for the rainfall, and without possibility of adaptation to any com-
bination of both. Besides which, they must depend upon any modifi-
cation of the sewers above and below.

THE MAIN SEWER.

The fate of this very costly piece of work, amounting at a moderate
estimate to £3,000, must depend upon the fate of the reservoirs, &e. 1
merely remark, therefore, that a great part of such expenditure might be
avoided ; and that, even if the works were to be executed, the three feet
diminution of depth, already suggested, would take off more than £100
from the estimate.

At the velocity stated by Mr. Wicksteed, this sewer, if free from im-
pediments, would have been capable of discharging 1,151,241 gallons per
hour, or, additional to the hourly sewage, one twenty-ninth part of an inch
of rain flowing off the surface of the town in an hour. But, inasmuch
as during every slight shower (when only such a discharging capacity
would be needed) it will be nothing more than a reservoir of impounded
sewage, I cannot clearly see the utility of making its capacity greater
than that of the engine branch sewer.

THE ENGINE BRANCH SEWER.

It will have been observed that the clear diameter of the main sewer,
last described, is fifty-six inches; while that of the sewer leading from
it to the engine, is only thirty-six inches. If the veloeity had been pro-
portionately greater, I stould not have laid any stress upon this disparity
in the size of the two; but I find a difference of only two feet velocity per
minute, in favour of the engine branch sewer; and Mr, Wicksteed states
that velocity to be equal. The sectional area of this sewer is 1017.87
square inches, and at the stated mean velocity of one hundred and eighty
feet per minute (dependent, of course, entirely upon the engine), it would
be capable of discharging 397,864 gallons per hour. If the engines be
capable of taking a larger quantity than this, their action would un-
doubtedly increase the velocity, and, of course, the discharge.

THE FLOOD WATER SEWER.

I have already described, that before any sewage or water can be dis-
charged by this sewer it must be impounded back in the main sewers of
the town, until it rises to a height of nine feet and one inch. According
to the data and velocity given by Mr. Wicksteed, this outfall sewer would
be capable of discharging 854,407 gallons per hour. But before it could
do that, the sewage must further rise to its whole height of three feet
nine inches inside, making twelve feet ten inches altogether; and adding
one-third more to the quantity of sewage impounded back into the town,
and also adding one-third to the quantity of foul gas regurgitated into
the houses. C

With respeet to this sewer, however, I find that there is a mis-statement
as to the velocity, and that when full (that is, when the greater part of
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The three feet deep of deposit would amount to 13,008 tons at
seventy-five pounds the cubic foot, and the six feet deep of what M.
Wicksteed calls ““ water,” would amount to 26,122 tons—together, nearly
140,000 tons, all exposed so near the town to the action of the atmosphere.

I shall have hereafter to consider the proposed disinfecting operations.

At the very low rate of fifteen inches evaporation per annum, the

uantity of fluid discharged into the air as vapour from the surface of
these reservoirs will be 1,225,834 gallons.

T have no doubt this will be very much below the fact; but it gives
an average per day of 3,355 gallons.

I must also remark, that for a considerable time during every year, the
deposit will be in process of being taken out of one or the other of these
reservoirs, and then the evaporation will go on both from the reservoirs
and from the heaps of semi-solid filth. At such times, also, a large pro-
portion of the sewage must be pumped to waste, in addition to the great
proportion lost during rain. :

The deposit in both reservoirs, at three feet deep, would be 388,508
cubic feet, equal to 14,389 cubic yards, or 7,194} cubic yards each.

Having shown the dimensions and capacity of these reservoirs, I pro-
ceed to consider the cost of emptying them.

One man would be able to cut, or scoop out, and another to raise, or
wheel, about seven cubic yards per day, at one and threepence per yard.
The wages would be high from the very offensive nature of the operation.
This rate would be equal to the employment of eighty men for twenty-five
and a half days, or a working month, upon each reservoir, and the cost of
wages would be £449 12s. 1d., say £450 for each. Thirty-three per
cent. for liquid evaporated from this guantity, would leave 4,796% cubie
yards of dry manure from each reservoir. Taking vards for tons, which
is sufficient for present purposes, Mr. Wicksteed must contemplate
emptying both reservoirs each year, in order to obtain his estimate of
10,000 tons. The expense of labour in excavating the deposit, therefore,
may be put down at £900 per annum. '

I have no data by which to calenlate the cost of the drying operations ;
but the evaporations, as stated by Mr Wicksteed, of thirty-three per cent.
of fluid from the deposit of the two reservoirs, would add to the vapours
already given off from the surface of the reservoirs the further large quan-
tity of 806,994 gallons of fluid thus dissipated.

I think, however, it is intended by Mr. Wicksteed (printed report,
page 12) that there will be 10,000 tons of manure collected in the damp
state, which would leave only 6,667 tons when dried; in that case the
quantity of liquor converted into vapour will be 3,333 tons, or 119,454
cubic feel, equal to an average of 2,040 gallons per day. This, added to the
evaporation from the surface of the reservoirs, will make 5,395 gallons as
the daily average.

PROCESS OF DEODORISING, OR DISINFECTING THE SEWAGE.

I now approach one of the most important parts of this investigation
—the proposal on a large seale (that of a population of upwards of 60,000)
to disinfect the sewage matter of the whole town, and to convert the
manure into a dry and portable substance.

Bsseneane s
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been about six weeks’ delay in the presentation of his report ; but the
Greneral Board must observe that the necessity for Mr. Lee’s visit, the
consequent delay, and the lapse of time which previously intervened, and
which are inseparable from the repeated laying aside and resuming of any
object of inquiry, would never have occurred at all, had the Board been
put in possession, in the first instance, with that amount of information,
without which it is absolutely impossible for any engineer to lay down a
matured and satisfactory scheme for so important a subject as the drainage
of the Borough of Leicester.

I am now to acquaint you that the General Board, having had under
consideration the further information submitted in Mr. Lee's report, re-
ceived on the 10th instant (copy of which I am to transmit to you),
not only find their former objections to the proposed plan very fully con-
firmed, but arrive at the conviction that it is incapable of those amend-
ments which would render it satisfactory.

The General Board regret that they are compelled to withhold their
sanction for the mortgage of the rates, for carrying out this plan of
drainage, for the following reasons :—

1st. Beeause it is incomplete, and, having been prepared on insufficient
plans and information, not only is there no security afforded that the par-
tial lines of drainage are the most judicious ; but there is, on the contrary,
abundant evidence to prove that their direction is not well selected, and
that they would be inefficient and unnecessarily costly.

2nd. Because, instead of leading the whole refuse of the town into
sewers at the lowest levels, merely to be pumped up again, the larger
proportion might be conveyed =o as to discharge by gravitation; thus
not only effecting a saving in the dimensions of the work, but avoiding a
perpetual tax upon the ratepayers for unnecessary engine power.

8rd. Beeause, even if the sewers were properly laid out, they are
neither properly graduated, nor properly adjusted to the work which they
would have to perform,

4th. Because the proposed mode of dealing with the refuse would be
attended with the ntmost risk to the health of the population, and would
be of very questionable expediency in a financial point of view. It would
commit the Local Board to a vast speculation, which the most favourable
results of chemical experiments in no way justify, and which, in case of
failure, would entail a most serious lasting tax upon the inhabitants.

5th. Because, of the £35,000 for which application for a mortgage 1s
made, no explanation is afforded ; nor does any estimate appear to Lave
been prepared with regard to £5,000; and because the whole of the dpar-
tial works proposed might be much more efficiently cm:rled out, an ﬂ}E
beneficial results more certainly attained, at a very considerable saving in
their estimated cost of thirly thowsand pounds. !

The General Board deeply regret the inconvenience to which the Loeal
Board will have been put by the preparation of so imperfect, so wasteful,
and so unsatisfactory a scheme; and by the necessity which the gﬂnerhl
board consequently feel for declining to sanction a mortgage for ifs exe-
cution.

The General Board are fully alive to the great anxiety of the Local
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On the 25th of September, 1849, T attended a meeting of the High-
way and Sewerage Committee, when the following instructions were
handed to me :—

“ At a meeting of the Sewerage and Highway Committee of the Loecal Board of Health,

held at the Town Hall, Leicester, on the 25th of September, 1849, it was moved by Mr.
Crossley, seconded by Dr. Shaw, and carried;

# That this committee instruct Mr. Wicksteed to report fuily upon the drainage,
sewerage, and collecting and disinfecting the produce of the sewers, and also the supply of
water to the town, both for the purposes of sanitary cleansing, and also for domestic use,
either from one or more sources; and also an estimate of each portion.”

In explanation of the above resolution, the committee informed me
that the plans and estimates as regarded the sewerage of the town, were
to provide for the drainage of every street, court, and alley, but not for the
connections with private houses, or other premises, with the street sewers
—in other words, the kowse drainage.

Upon the 3rd of October, 1849, I again visited Leicester, and made a
personal survey of the district all round the borough, and upon that oc-
casion it was suggested, that as the determining the position for the outfall
of the sewerage, and the locality from which a supply of water was to be
obtained, were points of great moment, they ought not to be finally de-
termined upon until the committee had given the subject their most serious
consideration ; and that therefore it would be better that I should make a
preliminary report before commeneing detailed plans, specifications, and
estimates.

On the 12th of March, 1850, my preliminary veport was presented and
read by me to your committee, and by them ordered to be printed.

In the beginning of April, a large number of these reports were
printed and circulated, and an act of parliament was applied for in the
session of 1851, for enabling the Local Board to carry into effect the
scheme of sewerage recommended by me.

The Leicester Sewerage Act having received the royal assent, I was
informed by the Town Clerk that the Highway and Sewerage Committee
wished me to furnish them with a sufficient estimate and description of
the proposed works, to lay before the Local Board, that they might be sub-
mitted to the General Board of Health, upon their applying for their
sanction fo raise the necessary capital. Upon the 14th day of July, 1851, I
made the report to the committee, which is referred to in the Inspector’s
report as my “ writfen report.”

Upon the 18th September, 1851, the Town Clerk instructed me to
send certain plans to Mr, Austin, secretary to the General Board of Health,
showing by lines the direction of the proposed main sewers,

Upon t}le 22nd September, I transmitted these plans to Mr. Austin
accompanied by the following note . — 2

“By order of Mr. Stone, Town Clerk of Leicester, T beg leave to forward you four

sheets of the large Plan of Leicester, on which the lines of main sewers are St o
vermilion.”

Upon the 3rd of October, 1851, in consequence of instructions re-
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ceived from the Town Clerk, I forwarded two smaller plans of the town,
and an estimate, accompanied by the following letter .—

# 81r,—By the desire of the Town Clerk of Leicester, I beg leave to forward two
plans and an estimate for the proposed works, which I trust will be found sufficient to
afford you the required information. The bearer, Mr. Ralph, has been my chief assistant
in this business, and will, I trust, be able to afford you any explanation of the plans that
you may require; and should yon deem a personal interview desirable, I shall have much
pleasure in attending any appointment you Inm;r wish to make with me.

*1 am, Sir,
“Your most obedient Servant,
“ THOS. WICKSTEED.

# Henry Austin, Esq.”

&e., &e., &c.

To this offer of affording to Mr. Austin, or any of the Inspectors, the
opportunity of obtaining, personally, any explanation of my report or
plans they might require, 1 received the following verbal reply (I should
observe, that Mr. Ralph, being aware that I should have to inform
the Town Clerk what reply I had received, made a note of the exact words
in his memorandum book immediately on leaving the offices of the General
Board of Health) .—

“He is very busy and cannot see you now: he thinks nothing else will be required;
bat if there is, will communicate with Mr, Wicksteed."

Since which time I have received neither written nor verbal commu-
nication on the subject of my plans, from either the secretary, Mr. Austin,
the Inspector, or any other official of the General Board of Health.

On the 27th of January last, however, the Town Clerk informed me,
verbally, that the Inspector had been in Leicester, which he had left about
six weeks previously, informing the Town Clerk at that time, that he
should make a point of putting himself into communication with me be-
fore making his report, which he then proposed to accomplish in a fort-
night. I have, however, neither seen nor heard from him in any form
whatever. Such have been the circumstances preceding the report of the
Inspector upon my plan, to some of the details of which I am now about
to direet your attention, for the information of the Local Board.

The Inspector says:—

I & On receipt of such instructions' (viz. to visit Leicester) I visited Leicester on the
26th day of November last, and have to regret that two months should have elapsed before
the presentation of my report.” ;

You, Sir, will not fail to observe that, from whatever cause it may have
arisen, the time elapsed from the date of my last communication with the
secretary of the General Board, viz., that of the 8rd of October, 1851,
and the date of his letter to the Town Clerk, withholding the sanction of
the General Board to my plan, viz., February, 1852, was as nearly as pos-
sible four months and a half.

In reply to the Inspector’s remarks under the head, * No Survey
showing buildings of town,”* I beg leave to observe, that however desirable

® It will hardly be credited, after such a heading as this, that the plan supplied to
me by the Local Board upon my first visit, to enable me to report upon the sewerage of the

town, was one ’ﬂraﬂm to the large scale recommended by the Health of Towns Commis-
sioners, viz.,, eighty eight feet to one inch, or sixty inches to a mile: in this plan the prin-
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it might be eventually to have sucha planas is proposed by the Inspector,
I do not consider it either desirable, or necessary, to incur such an expense
at present ; being of opinion that the improvement of the drainage will be
completely effected by the carrying out of the resolution of the committee
quoted in the Inspector’s report, viz., that the committee “ undertake that
the details shall be supplied from time to time as the sewerage or drainage
of the different streets shall be determined upon,” with which resolution
the Inspector appears perfectly satisfied ; although it is merely carrying
out the original intention of the committee; for you, Sir, will]doubtless
recollect that this question was discussed at the interview I had with the
committee on my first visit to Leicester, in September 1849 ; and, more-
over, that the following were the views held by the committee and myself
at that time (and there is nothing in the Inspector’s report which leads
me to alter them), viz., that the effectual removal of the sewage of Lei-
cester, though all-important, could not be carried out but by means of
works of a very expensive nature ; and that while the complete accomplish-
ment of the work might be very desirable, yet it must be proceeded with
gradually, in order that the town might not be overburdened with rates ;
provision being made that those parts which were immediately necessary
for the prevention of disease, should be accomplished at as early a period
as practicable. It was therefore considered that the first step to be taken
would be, to make an intercepting sewer, skirting the lowest parts of the
town, to prevent the existing sewers discharging themselves into the navi-
gation, and that this intercepting sewer should be extended to an outfall
at a distance from the populous parts of the borough.

Such, in fact, are the sewers called main sewers in my report, and laid
down upon the parliamentary plans.

The next step to be taken would be to connect the existing branch
sewers, provided npon inspection they were found to be suitable for an
improved system, or, if not, to make new branch sewers through "all
the main streets of the town; and, thirdly, to connect the small drains
from courts, alleys, and houses, with these branch sewers.

_ For the first, I am prepared to state that the plans and sections already
in thepossession of the Local Board are quite sufficient to enable an engi-
neer of experience to design the works that have already been proposed to
be constructed ; and it will be time enough to add to them gradually (as
suggested by the resolution of your committee) as the works shall be car-

cipal buildings and the position of the sewer grates are shown, and also that of the bench
marks made in taking the levels for the contour lines, which are drawn upon the plan at
every two feet increase of elevation, in the streets, and at four feet in other parts. This

plan was prepared for the Local Board, at a considerable expense, by Mr. Flint, an eminent
architect, well known in Leicester.

: In taking the levels, and making the survey for the parliamentary plans re-
quired by the standing orders of the house, the surveyors employed by me had an op-

portunity of checking its aceuracy, which, so far as their work extended, proves to be
complete.

_Ihave never met in other towns with so complete a plan, propared previously to an
engineer's inspection, as this is, The first thing, generally, that an engineer has to do
15 to prepare such a plan before he can proceed to give advice.
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branch sewer,’ s it is called, is entirely omitted; and yet it will be 1,460 yards in length,
through a line of principal streets, and is intended to receive all the sewers from a complete
drainage area of 229 acres of land, nearly all of which is built upon; containing at least
one fourth of the population of Leicester, including the markets and all the centre of the
town, I shall have to allude to this sewer again hereinafter, bnt must state now, that
when you are called upon to exercise the great responsibility imposed upon yonr honorable
board by the legislature, this inost important sewer should not have been omitted from &
scheme intended for the main sewers of the town.

In this sentence, as in many other parts of the Inspector’s report, the
unfortunate circumstance of his not having availed himself of the oppor-
tunity of obtaining explanations from the engineer to the Local Board, ap-
pears prominently : had he done so, he might have been informed, first,
that the Local Board had not thought it proper to incur the expense of
preparing contract drawings and plans of any of the works, until they
were in a position, by having the means of raising the capital, to offer
the work to contractors; but, nevertheless, that the engineer had caused
such surveys, levels, and drawings, to be prepared as enabled him to give
the estimates he has done. He might also have learnt that the sewer,
which is stated in the preliminary veport to be twenty seven inches
{@wing to the alteration in the position of the outfalls determined upon by
the Local Board previous to their application to parliament, in consequence
of the representations of the inhabitants of Belgrave, and which involved
a re-arrangement of the scheme—a circumstance which seems to have
been entirely overlooked by the Inspector)—is now no longer the central
main sewer, but, being a branch sewer, is to be made of reduced di-
mensions.

Having overlooked the circumstance of there being fwb schemes, the
Inspector is continually falling into the error of comparing the statements
made in my preliminary report of March, 1850 (which suggests a plan
for the consideration of the Loeal Board, but afterwards modified for the
reasons aforesaid) with the report I made in July, 1851, upon the modi-
fied plan ; for the execution of which latfer scheme they made their ap-
plication to parliament.

The Inspector, however, takes these two reports; assumes that they
refer to the same scheme; and gravely points out the discrepancies be-
tween the detailed statements in the one, and the detailed statements in
the other. Without reference to the question of the fairness of fhus
commenting upon the plans of a professional man, who was considered
by the Local Board to have sufficient experience to design their works, it
is unfortunate that he should have made this error in limine, and which
runs through the whole of his remarks ; as, if he had obtained proper
information before he presented his report to the General Board of
Health, it may fairly be presumed it would have been of a very different
character to that which has induced them to reject the memorial of the
Local Board.

~ The reasons for adopting the lines of main sewers shown on the
parliamentary plans, have already been given. Frog Island, being a dis-
trict by itself, topographically speaking, must be provided for, small as
1t may be, as well as the larger district; although, on account of its
small area, the dimensions of the sewer may be smaller than & ‘branch
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sewer draining a much larger district. It is, nevertheless, according to
the scheme of the Local Board, a main sewer; but whatever name may
be given to it, I think your Town Clerk will inform you that it was ne-
cessary to show it on the parliamentary plan, and include it in the par-
liamentary estimate ; while it was not necessary, and would have been
objectionable on the score of expense, to show on the plan the branch
sewers, how much greater soever they might be in length, or in size;
and, however important this central branch sewer may be, it is not more
so than other branch sewers, and cannot be compared in importance
with the main and outfall sewers, which are the fundamental portion of
the whole scheme.

When a plan, however, representing the drainage areas was applied
for, it was thought best to show this intended line of branch sewer; as,
otherwise, it might have been suggested that the Local Board intended to
exclude this important district from the improvements which the existing
sewers might derive from the proposed plan; but the question how far
the exisfing sewers will be sufficient, and how muech new sewer must be
substituted, will be determined when this portion of the general plan has .
to be considered.

In support of my opinion as to the comparative importance of main
and branch sewers, I will quote the Inspector. He says:—

“1It is right to say that Leicester is a difficult town to drain, so far as concerns the
main sewerage; but when the general plan of outfall and principal sewers shall have been
settled and adopted, the secondary or branch sewers will be exceedingly simple 1 think I
have met with no town in which the details, including the house drainage, admit of more
economical and efficient arrangements on the principle of back drainage.”

The Inspector then proceeds, under the heading, * Mr. Wicksteed’s
Description of his Scheme,” to make a comparizon of my two reports;
the published preliminary report of March 1850, containing suggestions
as to what might be done, and the written one, in July 1851, containing
a description of the plan finally adopted by the Loeal Board, and for
which they have obtained parliamentary powers.

He first observes, thatin my preliminary report I speak of the drainage
area as about 1,000 acres, and in the written report as 1,212 acres. The
simple answer to this is, that, in the first, it was calculated from plans
and data which were sufficiently accurate for the then purpose; in the
second, the area was taken from more accurate data, which had been ob-
tained in the interval. He remarks that in the first ort the capacity
of the sewers is taken at twenty-five millions and a half of gallons per
twenty-four hours, and in the second at twenty-eight millions.

If the Inspector had further stated that the diameter of the outfall
sewer was finally determined to be fifty-six inches, instead of fifty-four
inches (the proportionate areas of the two sizes being nearly as
twenty-five ang alﬁﬂf to twenty-eight), it would have shown that there
was no discrepancy, but merely a modification, made when the position
of t]ae outfall was altered, and which after consideration was adopted as
an 1mprovement,
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He then states that :—

“Tn one, the sewage is estimated at five millions, when the proposed sewers and water-
works are completed ; while in the other it is said to be calculated that the guantity will
amount to five millions at the end of thirty years.”

I do not understand what discrepancy there is in this statement; as,
throughout the first, or preliminary report, thirty years is the time re-

tedly mentioned for which provision is to be made. The omission (if
the Inspector considers it one) of those words in this particular part of
the report, did not mislead the Local Board, to whom it was addressed ;
nor can I conceive that it would mislead any one, who had taken even
a cursory view of the preliminary report. If the estimated quantity of
five millions of gallons for thirty years, is to be provided for, the works
eannot be considered as completed until such provision is made. The
Imspector further says that :—

“In one, the sewers are said to be capable of receiving two-thirds of three-eighths
of an inch of rain (equal to one guarter of an inch) in twenty-four hours, and this
is called a heavy rain. In the second statement, the same sewers are said to be capable
of taking two-thirds of one and a quarter of an inch fall in twenty-four hours, equal to
five-sixths of an inch in depth.

% The difference between the two statements is 15,993,769 gallons in twenty-four
hours, as the capacity of the scwers for rain."

The discrepancy here is of the Inspector’s own making, and does not
exist in the statement he quotes. In the lasf report, the assumed guan-
tity of sewer water is taken to be five millions ; in the preliminary report
it was taken at the same; but a hypothetical case of its possibly in-
creasing to twenty millions, in course of time, was also put—the difference
between the five millions given in botk reports, and the hypothetical case
of twenty millions in the preliminary veport, being fifteen millions, as
mentioned by the Inspector. The difference in the totals of the twenty-
five and a half and twenty-eight millions has been already explained ; they
are now finally calenlated to deliver twenty-eizht millions of gallons when
required. If the quantity of sewage water in the first instance flowing
into the sewers, be one million of gallons per twenty-four hounrs, then the
surplus capacity will be equal to twenty-seven millions. When that
quantity increases to two and a half millions, then the surplus capacity
will be equal to twenty-five and a half millions. When it is increased to
five millions, which it is assumed it may in thirty years,* then the surplus
will be equal to twenty-three millions: and should the increase, at any
future period, amount to three hundred per cent., then it will be equal to
twenty millions, according to the hypothetical case given in my pre-
timinary report ; and fhen there will be a surplus capacity of eight millions
only. If it be found necessary to increase that capacity, in all fairness
the expenze should be inewrred by the succeeding, and not by the existing,
generation of ratepayers.

* As it is not known what increased demands may be made for water in private

' dwalli!:p'u under an improved system, or what increase of manufactories requiring large
quantities of water may take place, or what increased demands may be made by existing

manufactories, the period of thirty years can only be taken as mere assumption; and ten

or twenty years might as well be taken without altering the question of the capacity of
the sewers,
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As regards my expression of “heavy” rain, I am not aware that it re-
quires much observation; but, it will be seen, on reference to page 40 of
my printed report, that according to Mr. Burgess's table, the greatest
quantity of rain that fell in one year at Great Wigston, from 1835 to 1848
inclusive, was thirty-six inches and three quarters, equal to an average of
one-tenth of an inch per diem; or, caleulating upon one hundred and
seventy-five rainy days in the year, which is the average number given by
Luke Howard, as the result of his observations for thirty-four years in the
neighbourhood of the metropolis, it would be on the average one-fourth
of an inch per diem.

Although no special reference is made in the report to the existing
sewers, the Local Board are fully aware that my instructions were not to
consider them specially. It was known that many of them were in an

-imperfect state; that many of them could not be used in an improved
stem of sewerage ; but that, when the new main sewers were completed,
such of them as were found suitable could be connected with the new
sewers, and so far the outlay for new ones rendered unnecessary ; the
Local Board being desirous of ascertaining what was the extreme probable
sum that was likely to be required to make a complete system of sewerage
of every street in the town of Leicester, and being perfectly aware that in
every case where the old could be adapted to the new, to such an extent
would the estimate of cost be reduced.

As regards the question, whether in the scheme proposed by me, the
sewers were intended to earry off all the rain water that might fall in an
hour, or whether they were intended merely to take off what was literally
nothing but sewage water, I beg leave to say, that for neither of these
objects only was the scheme devised.

The capacity of the sewers for sewage only, upon the assumptions in
my reports, is equal to five millions of gallons in the twenty-four hours,

The capacity of the sewers now proposed to be made will be equal to
twenty-eight millions.

The capacity of sewers to carry off two-thirds of two inches of rain-
fall per hour—the greatest rainfall observed by the late Dr. Dalton—must
be above eight hundred and eighty-two millions.

Again, taking the area of my largest main sewer (fifty-six inches di-
ameter) as equal to seventeen square feet, then the size for the sewage only,
assuming the same velocity in each case, would require to be only three
square feet, or fwenty-four inches in diameter ; and the area required for
eight hundred and eighty-two millions would be five hundred and thirty-
eight square feet, or above fwenly-siz feet in diameler.

I have selected a capacity between the two extremes, which may be
thought by some to be sufficient, and by others too great; but I doubt
whether any will consider it too small.

If, however, we take the Inspector’s capacity for the sewers, according
to the data given in his report, namely,

‘1t happens in alf districts that there are rainfalls of an inch in an hour; and daring
heavy rain upon the surface of a town, in & good sanitary condition, with the streets and
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courts all paved,and the cisterns and rain water butts abolished by a proper water supply,
upwards of nine-tenths of such a fall would flow off the ground instead of two-thirds"—

then, the capacity must be equal to the discharge of five hundred and
ninety-seven millions in the twenty-four honrs, requiring a sewer with a
sectional area of three hundred and sixty-four square feet, or fwenfy-one
Seet six inches in diameter, which would be the size required for the main
sewer upon the Inspector’s data !

Further, although the Inspector calculates upon nine-tenths of the
rainfall flowing off the surface (and all his calculations are based upon
this assumption), instead of two-thirds only, I do not feel assured that
my estimate even is not too high, when the following facts are taken into
consideration—that out of 1,212 acres of drainage area, about 664 are
suburban, and only 548 are urban ; that a large portion of the latter con-
sists of gardens and fields in the town itself; and that the soil 1s very
absorbent, and very unlike either slated roofs or paved streets. In addi-
tion to which, who would ever think that the water which has to flow
over a considerable space of ground defore it reaches the sewers, will run
into them at the same rate, or nearly so, that it falls naturally into a pond,
without having any obstacle to contend with ? o '

The Inspector next adverts to what he terms the impounding of the
water in the sewers during floods, and its consequences; and he states,
very properly, that when there are floods in the river, at the tail of Bel-
grave Mill, there will be a certain amount of water in the sewers, which
he estimates, with an appearance of great accuracy, at 86,564 and
14-100ths cubic feet, and he states positively that—

* Every cubic foot of the sewage and rain water thus impounded, will displace an
equal quantity of the foul and injurious gases generated in the sewers,”

If such be the case, then the proposed velocity of the water in the
sewers will not, as T state it will, prevent deposits taking place. The
sewers must in such a case be full of foul gases insoluble in water; and
a body of water, equal in area to the size of the sewers, must rush in Sfrom
the Belgrave mill tail, and not from the town, to drive the gas into the
town, instead of the contrary being the case, namely, that there will be
a constant stream of water flowing from the town to the outfall at Bel-
grave mill tail ; carrying the sewage water, under those circumstances, in
such a diluted state that, even if the possibility of there being #ime for
decomposition could be supposed, it could not possibly have any noxious
effect upon the inhabitants of Belgrave (not of Leicester).

In a report of the Inspector, lately published by the General Board of
Health, speaking of the liquid manure at Mr. Robert Hervey's farm, near
Glasgow, 'he states, “ that he perceived a considerable stench both about
the pumping establishment and elevated tanks on the farm.” This he
Ett11htlfﬁfi to the want of dilution with water, and he adds “ If two or
three times the bulk of water were added, and the fluid laid on more fre-
quently, stench would be almost entirely avoided.” If such be his opinion
as to strong farm-yard liquid manure, the Local Board need not fear any
11_1 effects from the sewage water—diluted, as it will be, under ordinar
circumstances ; and still less, when the dilution is so enormously increaseq
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as it will be, when the sewers are ** gorged” with rain water, to the extent
suggested by the Inspector ; for it must be borne in mind, that whether
full or not there will always be a strong current from the town.

The Inspector further observes that—

** The testimony of the nose must have convinced everybody that drains, even when
they have a free and open outlet, are more offensive during rain than at other times.”

It is not fair to compare the testimony of observations made on drains
badly constructed (with fall insufficient fo ereate a constant current, and
also insufficiently supplied with water, and in which deposit will of course
oceur, after a flush of rain water has stirred up the deposit), with the
sewers proposed to be laid down by the Local Board. Such comparisons
eannot strengthen his assertion, and therefore the observations of the In-
spector, with regard to * pestilential emanations,” are entirely without
foundation.

The Inspector, by his observations upon “the central branch sewer
and discharge by gravitation,” seems to think he could have proposed a
better plan than mine, but does not “say positively that the main sewer
ought to be taken in that direction.”

It is a matter of opinion and judgment, and the Local Board
must decide in which of the two opinions to place their confidence : as,
however, he seems to attach much importance to this portion of my plan,
I must trouble you with some further remarks.

He states that the fall of this sewer from north to south, in a distance
of 1,460 yards, is about forty-six feet; but he does not state that this
sewer, at the south end, must pass under the railway, the surface of
which is above sixteen feet below the surface of the road, which would
make a difference in hiz estimate of the fall.

Again, he says that the lowest end, near St. Margaret’s church, is
“ about twenty feet six inches above the outfall near Belgrave mill”; but
he does not state what depth the bottom of the sewer, at that point,
must be below the surface of the ground, or he would have found the
useful fall between the two points to be only half of what he states.
Having thus supplied the data npon which he grounds an opinion, he
makes the following remark, viz. :—

“Tt seems only reasonable, at first sight, that all this part of the town, with suchan
ample fall, should be drained by gravitation, and so avoid the letting down a large portion
of the sewage of the town into very deep and costly sewers, to pump it up again. I am
satisfied that this might have been done, but it could oot now be sccomplished without
the abandonment of the whole of Mr. Wicksteed's scheme; because the sewer into which
this is to empty, near St. Margaret’s Church, is twenty-one feet ten inches deep, and only
twenty-nine feet four inches above datum. It passes under the navigation shortly after

conveying the sewage of nearly all the town, and therefore all the levels, as well as the
direction of the sewers, would require to be altered.”

To test the practicability of an independent main sewer from St.
Margaret’s church to the Belgrave mill tail, for the purpose of sepa-
rating the sewage of this elevated district from that of the lower districts,
1 beg to call your attention to the following statement, mamely :—This
sewer is intended to be twenty-four inches in diameter, and the velocity
of the water in it is to be one hundred and eighty feet per minute. Sup-
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pose the top of the sewer to be eight feet, and therefore the bottom of the
sewer to be ten feet, below the surface of the ground, at St. Margaret’s
church, then, to preserve the velocity, the level of the bottom of the sewer,
at the outfall, must be six feet below the level of the surface of the
water at Belgrave mill tail. Upon examination of the parliamentary
plans, you will see that the bottom of the main sewer proposed by me,
at its junction with the engine branch and flood sewers, is seven feet
eight inches below the level of the water. The difference is one foot
eight inches; and, in both cases, when the ordinary sewage water is

assing down, recourse must be had to steam power. I may also re-
mark, that this sewer would have to pass under the navigation through a
syphon, as the level of the inside top of it would coincide with the level
of the water in the navigation.

I may here remark, that if the size of the sewers proposed by me 1s
too large, and that one-fourth of the area would be sufficient, and that
this sewer, therefore, was only twelve inches in diameter, instead of
twenty-four inches, then the bottom of the outlet at Belgrave mill tail,
below the level of the water, must (in consequence of the greater friction
through a smaller sized sewer) be twenty feet; and in this case, also, the
sewage water would have to be raised by artificial power, as in my pro-

osﬁd sewers—only it would be twenty feet instead of seven feet eight
inches.

The Inspector, however, afterwards hints at a new line for the di-
rection of this central sewer (which is, in fact, the one originally sug-
gested by me, but afterwards abandoned when the site of the outfall was
altered), in the following words .—

“1 think it not unlikely that a much less expensive course might have been taken,
and suggested this while in Leicester; but it was urged by the authorities, that the south

eastern side of the navigation could not be adopted without another act of parliament, or
without additional powers.”

“ I do not sa itively that the main s ; irecti
st e bﬁrnﬂ’wiﬁnow,"‘&m, i ;:Z# ought fo be tuken in that direction, but
To test the practicability of getting rid of the sewage water from the
central and elevated parts of the town, by this proposed line, I beg to
observe as follows :—
Supposing, as in the former case, that the bottom of the two feet
sewer 1s laid ten feet below the lowest surface of the road in Belgrave-
te, which is opposite to Britannia-street ; and supposing the line it fol-
ws to the outfall at Swan’s nest, to be the one I proposed, namely, along
the Belgrave mill footway, and under the navigation to the outfall ; then,
to preserve the same velocity, the level of the bottom of the sewer at the
outfall must be eight feet below the level of the surface of the water in
Belgrave mill tail, or four inches lower than the bottom of my main
sewer at the junction before named; and should a twelve-inch drain be
adopted in this case, as in the other, the bottom of the sewer at the outlet
must be nineteen feet below the level of the water in Belgrave mill tail ;
and in this case, also, artificial power would have to be resorted to. But
assuming, for the sake of argument, the attempt to be made of discharg-
ing the sewage water into the natural outfall, E:{ gravitation, then the top
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of the sewer, by the time it had reached Britannia-street from the outfall,
owing to its ascending gradient would be within a foot of the surface of
the Belgrave-gate road. It would, therefore, have to pass under the
Willow Brook and Belgrave-gate sewer, by means of syphons; and the
sewage water in the latter, being below the level of this new sewer, would
have to be carried off by some other means. Again, if a twelve-inch
sewer were employed, the level at Belgrave-gate would be several feet
above the roadway.

I trust the foregoing remarks will show to you and the Committee,
that the plan I have proposed has not been laid before you without con-
sideration ; and so prove the truth of the observation I made in the com-
mencement of this reply, that it is easier to find defects than to apply
remedies.

The Inspector, observing upon the west main sewer, states—

“This sewer is to be thirty inches in diameter throughout. At what part of its
eourse thirty inches may be a proper size, no professional man can determine without
a plan, showing the number and sizes of the houses, and other buildings intended to
drain into it";
but, when he proposes a telescopic sewer, he will find it necessary to
have some other data to enable him to work out the theoretical diminu-
tion, in capacity as the drainage area decreases, Besides * a plan show-
ing the number and sizes of the houses intended to be drained into it,”
he must have, in addition, a correct statement of what quantity of water
is used in each house and passes from it, and the same information as re-
gards manufactories: and he must make a condition that when he has
proportioned his sewer, the houses shall not be allowed to increase the

uantity of water for baths, washing, or other purposes; that the manu-
%ctnriea shall not increase the amount of business they are then doing,.if
an increased quantity of water should on that account be required ; and,
also, that no new manufactory where water is used, shall be erected in
that district. Ie must also provide that the town shall not extend fur-
ther than its present limits, unless the extended portion can do without
sewerage ; and unless all these conditions are observed, this mathematical
sewer will have to be taken up in a few years, and alarger one laid down.
As it is at present proposed, the sewer may be extended as the district
extends, within certain limits.

The Inspector does not state what additional fall of sewer would be
required, if the telescopic plan were to be adopted.

With respect to using one ring, or two rings, of brickwork for the
main sewers ; though I think, provided the contractor were to be watched
in the la 'n% of every brick, and each brick were selected, that then one
ring might be strong enough, yet, I think in a deep sewer, it would be ex-
tremely imprudent, for the sake of a comparatively small saving, to run
the risk of a failure and create a stoppage in the sewer, which would un-
doubtedly “inflict upon the inhabitants” the evils that the Inspector has
prognosticated from the gorging of the sewers.

en the Inspector talks of raising the whole of the sewer three feet,
and thus saving excavation, has he calculated what falls would be neces-
sary for the branch sewers, or anticipated the possibility of an extension
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at a future day ? If not, he is not in a position to give an opinion at
all. As to the diminution in the danger to the buildings in the narrow
streets, which he anticipates, but which I do not, as proper precautions
will be taken to prevent any risk, a difference of three feet, at the depth
the sewer will be laid, will make no appreciable difference in the risk to
the buildings. : :

With regard to his observations upon the eastern main sewer, they are
very similar to those he has already made on the western; excepting, that
he purposes to shorten the line by adopting a different course, and thus,
as he states, effecting a certain balance of saving in the cost of the sewer,
between the extra depth of excavation and the shortening of the length;
but, in the event of that district increasing, he is removing the main
sewer to a distance from it, and consequently increasing the cost of the
branches.

As to the capacity of this sewer, and the comparison between it
and the west sewer, I would suggest to the Inspector, that if he had
stated that the gradient of the large size was one in four hundred and
eichty-eight, and of the smaller one in three hundred and ninety-two,
that the avea to be drained by the larger size was three hundred and
fifty-five acres, and by the smaller two hundred and twenty-seven acres,
the want of proportion would not have appeared. The Inspector will
find, upon further examination, that all the main sewers are proportioned
to the area of the district, and the obtainable fall or gradient.

I believe the line proposed by me is the best, and I see nothing in
his snaaestion to make me alter my recommendation to the Local Board.

With regard to the suburb sewer—its construction, and the direction
it ought to take, were subjects of much consideration; and upon taking
into acconnt the avoidance of erossing under the navigation, in a crowded
part of the town, to bring it to the east side, to be carried again under
the navigation to its ultimate destination on the west side—the extra
depth it would have been necessary to have laid the western sewer, to
have received it with sufficient fall—the consideration, that if that suburh
was properly drained, the number of manufactories would increase upon
the west side of the navigation, especially as the eastern is already oc-
cupied ;—these, and other considerations discussed with members of your
Committee, previous to going to parliament, and after it had been re-
solved that (at the instigation of the inhabitants of Belgrave) the site of
the outfall should be altered, induced me to select and recommend this
line ; and, looking to the future requirements of that out-distriet, T he-
lieve, upon the whole, it is the best line, although the necessity for so
large a sewer as the one proposed may not be felt until the district has
been more fully built upon. I certainly should never have thought of
laying main drains, of six inches and twelve inches in diameter, for a dis-
trict that is acknowledged, from its present unhealthiness, to require drain-
ing as much as any part of Leicester. :

As regards the Inspector’s observations upon the Frog Island sewer, as
to its size being too large and too little, is he aware that there are in timt
district large manufactories, which discharge large quantities of water into
the navigation, and which quantities will undoubtedly increase ?
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Referring to his observations upen the main sewer, I have merely to re-
mark, that his use of the word “ fafe” seems as if he had formed a pretty
correct opinion of what the purport of the General Board’s answer to the
application of the Local Board would be—even before he had concluded
his examination of my plan, or presented his report; but when he states
that he cannot clearly see the utility of making the sewer more than three
feet in diameter, instead of fifty-six inches, or less than half its area, he
surely cannot have calculated the capacity of the sewers that will be dis-
charged into it.

As respects the engine branch sewer, he does not seem to be aware that
it was for the purpose of carrying off sewage water only ; and not as an
outfall sewer for rain water, passing down in such a volume as to dilute
the ordinary sewer water, and render it perfectly innoxious and incapable
of polluting the river into which it is intended to flow, through the flood
sewer ; between which waters, namely the one flowing through the flood
sewer, and the water in the river at the outlet during flood times, there
will be no perceptible difference. What the Inspector means by inereas-
ing the velocity of the water in the three feet sewer, whose sectional area
is seven square feet, so as to carry off the water from a fifty-six inch
sewer, Whose sectional area is seventeen square feet, I do not pretend to
divine ; but why he should think it necessary to calculate, how a three
foot branch sewer to the engine well will not take off the water from a
fifty-six inch main sewer, full of water, when the terminus of that main
sewer is an outlet fully capable of taking the largest quantity that will ever
pass down it, I cannot conceive; as there is nothing in my reports, or
plans to indicate that such was ever contemplated.

In the ordinary state of 3u13)13' of sewage water from the town, the en-
gines will remove it at a considerably lower level than the natural outfalls
afforded ; upon evfraordinary occasions a larger quantity of surface drain-
age water will be allowed to flow into these sewers, and then it must pass
off to the natural outfall,

The proposed new main sewers, under these circumstances, will afford
relief to the borough in flood-times ; and will form a great assistance to
the natural outlets already existing, for the escape of surface water, and
which it has always been intended to retain, so far as they can be ren-
dered available ; and of this the Inspector might have been informed, if
he had asked me for any explanation.

If it be desirable to give more assistance than is mow proposed,
the main sewers may be made as much larger as the Local Board think
right, having reference to the expense thereof; and as the question of
carrying off the whole of the storm waters is one which, I presume, no
prudent board will ever contemplate seriously ; so, the question of the
sizes of the main sewers, must be one in which the amount of money that
can be prudently expended, in affording relief to the town, under such
eircumstances, must form a grave consideration. )

In reference to the sewers being full of water during flood times, that 1s
a question entirely dependent upon the level of the nafural outfall, and
not upon the judgment of any one ; unless (which I hardly suppose pro-
bable) the Local Board would think of erecting steam engines, to pump
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off that portionof the flood waters which passes through the sewers, for
the sole purpose, apparently, of lifting it up to the natural level of the
floods, instead-of allowing it to find its own level, which would be that
of the floods.

As far as the sanitary effect upon the town is concerned, I differ with
the Inspector ; for I repudiate, as the General Board in their late reports,
and the Inspector also, have repudiated in strong terms, the notion that
sewage water, when largely diluted, has any deleterious stench whatever ;
and if there is no “stench,” where ave the * pestilential gases to inflict
an incaleulable evil upon the health of the inhabitants of the town,” to be
met with? On the contrary, the effect of the sewers being occasionally
filled with a large quantity of rain water, will be to improve its salubrity.
But to put this question fairly before the Local Board, which I think the
Inspector has not done (not understanding my plans, and not taking the
trouble to ask me for an explanation of them, before he ventured to con-
demn that which he does not understand), the Local Board will be aware,
that according to the scheme proposed by me, and adopted by them, the
amount of sewage water, estimated from the best data that could be ob-
tained without incwrring a great and unnecessary expense for greater ac-
curacy in detail, was five millions of gallons per twenty-four hours, at the
end of thirty years; although, as before observed, future events may
alter this assumed period of time, and it must be borne in mind, that this
five millions of gallons of sewage water is not the sewage water of the
town in its present concentrated state, but largely diluted, as it will be,
whent he town is properly supplied with water. This five millions, how-
ever, of sewage water is to flow into sewers, which, in extraordinary
cases, are carrying down with them twenty-three millions of gallons of
rain water; thus further diluting the already diluted sewage nearly five
times ; and #kis sewage water, not running as the Inspector would imply,
into a stagnant resérvoir underneath the town, but into a stream constantly
running from underneath the town, at a rapid velocity, capable of scour-
g out and removing any deposit. Is it within the bounds of proba-
bility, under these, the real circumstances of the case, that gases should
arise, when both the material and time for decomposition are wanting?
The Local Board are, in fact, providing a flood sewer for the town, which
will form an additional capacity to the already existing outlets for surface
water, equal to about a million of gallons per hour.

When remarking upon the flood water sewer, if the Inspector could
have pointed out a lower natural outfall in the neighbourhood, it would
have been much more to the purpose, than describing a state of things
which cannot be altered without an enormous, and in my opinion, totally
unnecessary expense in artificial power,

He talks of sewage being “impounded back” into the town, and
foul gases being “regurgitated” into the houses. As I have before stated,
if the flood waters came into the main sewers, at the outlet at Belgrave,
and gradually rose like the tide in a tidal river, the sewage might be
““impounded back”; and then, being in a state of comparative quiescence,
decomposition might take place, and gases might be evolved ; and, if they
were, would rise naturally to the highest outlet. The term “ regurgita-
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were a question between two rings and three, or three and four, I
have no doubt that we should agree that two rings would be strong
enough, in cases where three have been introduced ; and, as far as the
mathematical question of strength goes, I have no doubt that three inches
in thickness would be quite as efficient as four inches and a half, in
many cases; but, as a practical man, I should be fearful, that in the
course of time the joints might be washed out, and the sewer would fall
in; and therefore I would prefer two rings, so that the joints of one may
overlap those of another. I know, in answer to this it may be said, that
if the joints are well filled up, either blue lias or Roman cement is
stronger than the brick itself, and that, therefore, the brick would give
way before the cement could be washed out; but I have also had this
experience, that although the engineer may specify that none except the
best cement and best bricks shall be employed, and the contractor may
be the most respectable person, and desirous of carrying out the speci-
fication literally : yet, in practice, most probably it would not be done.
However, if it were, I believe the extra cost in labour, of selected ma-
terials, and extra supervision, would far ontbalance the work done in two
rings, in what is commonly called the best style. I ask whether, in the
construction of the deep main sewers (which from their position are more
inaccessible than the flood sewer, and which, therefore, it is most im-
portant should be made lasting), it would be prudent to make a trifling
saving in the outlay, when it is considered, that especially in this portion
of the sewers, a stoppage would be attended with the most serious in-
convenience, and injury to the health of the district? As regards the
flood sewer, it will be acecessible to inspection and repair, if necessary,
at all times exeepting during floods.

In the Inspector’s review of the several main sewers, he expressed an
opinion that they are most objectionable, and states that by reducing the
brickwork, &ec., a saving of £1,063 12s. 6d. may be effected, which will
amount to about eight per cent. upon the estimate of £13,000, for sewers
alone. The remaining contemplated saving of twenty-one per cent. de-
pends upon whether the suburb seweris to be executed or not ; or whether
the Inspector’s guess at the cost of it is correct, or otherwise. It further
depends upon whether the plan proposed by him to be substituted will
be adopted, and if so, whether his estimate of the cost is sufficient. You
will, probably consider it unnecessary for me to remark further, upon the
Inspector’s supposed sanitary advantage of reducing the depth of the
sewers, and consequently reducing the quantity of water remaining in
them after floods.

As regards the Inspector’s caleulations upon the discharge of water
from the sewers producing a greater discharge than I have assigned, I beg
to refer you to page 19 of my preliminary report, in which it will be seen
that 1 caleulate on a delivery from the same sized sewer of one
hundred and twenty-eight cubic feet per minute, which will be according
to Captain Vetch one hundred and forty-two cubic feet per minute, ae-
mrdi_ng to Mr. Hawksley one hundred and forty-seven, and according to
Mr. Lee it would be one hundred and fifty-one. For the reasons therein
given, I think it most prudent to ahide by my own caleulations.
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latter eight hundred and eighty-three cubie feet per minute. ~Such is the
difference between me and the Inspector; but after reading the report on
the preliminary inquiry made at Leicester by Mr. Ranger (whose authority
was highly esteemed, until lately, by the General Board of Health) to the
General Board, dated April thirteenth, 1849, and which report you placed
in my hands on first consulting me, it appears that /e considered the
thorongh drainage of this suburb of the greatest importance to the health
of the inhabitants, after receiving evidence of the highest medical authority,
and personally surveying the district,

Should the present Inspector be replaced by another Inspecting
Superintendant, 1t is possible that the new one might either agree with
Mr. Ranger, or differ from both. Under such circumstances, 1 do not
know how the Local Board is to act; unless they rely upon their own
judgment, founded upon an infimate knowledge of the locality, combined
with the necessary professional advice.

If, however, the Inspector is correct in his opinion, and in his rough
estimate of the cost of the two plans, then a further saving, which forms
from two thirds to three fourths of the total amount of saving he proposes
to make, would be effected.

To proceed with the Inspector’s report, taking the section of * Re-
servoirs for Sewage,” here it is again unfortunate, that before making his
report he did not ask me for explanations ; as he might have been in-
formed, that in consequence of a new process for manufacturing, which I
have lately patented, the necessity for such large reservoirs is dispensed
with, and that, if such process be adopted, the size of the proposed reser-
voirs will be considerably less than an acre, instead of three acres two
roods eighteen perches, as originally intended. Even should they be
made the original size, I deny most positively that any * pestilential
gases” will arise from them, or from the deposit at the bottom of the
reservoir. In this statement I am supported by the first chemical au-
thorities of the day; and I can hardly imagine the Inspector himself
would continue to assert the contrary, when, even without the process
of deodorization having been effected, he has reported, as before referred
to, that when the sewage is so diluted, *“no stench” arises from it, and
therefore no gas is evolved, when it is exposed on meadow lands ; in fact,
this is the liquid which without deodorization, he proposes to distribute
over large areas in the immediate vicinity of populous towns.

After this, I should perhaps mention, that in September last I for-
warded to Mr. Lee, and other Inspecting Superintendents, and to the
officials of most of the principal towns in the kingdom, a copy of a
pamphlet published by me, deseriptive of my patent process; the receipt
of which he acknowledged, and therefore could not, when he made his ye-
port, be ignorant of its existence.

. That this pamphlet might be considered worthy his perusal and atten-
tion, would perhaps be best shown by my copying, in this place, the
letters I received from Arthur Aikin, Esq., the father of British chemi;try;
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% When lime was used, the offensive smell was almost entirely removed; when spon-
taneous subsidence was resorted to, the water was just as offensive, after forty-eight hours,
as at the commencement of the experiment. L,

“ The statement that *lime destroys ammonia,’ or the elements of ammonia, in such
precipitation, is contrary to fact. The lime is in great part converted into chalk in the
operation, and this conversion deprives it pro tanto of the power of setting free ammonia,
even from ammoniacal salts; since caustic lime, and not carbonate of lime, is required to
do this.

“ But whether the lime, used for precipitation, remain partly or wholly as such; or
whether it be partly or wholly converted to carbonate of lime during the process, we affirm
that it exercises no injurious influence on the organic matter earried down with it, s0 as
to deprive it of its fertilizing elements—nitrogen and sulphur; and that, if it be admitted
that sewage possesses any manuring properties whatever (on which we offer no opinion
from agricultural experiments), those properties are retained uninjured, and in a concen-
trated form, in the deposit obtained by your lime process. When ordinary sewage water is
used as such, for manure, any salt of ammonia contained in it in a dissolved form, is in-
evitably lost by diffusion and volatilization.

“The sewage refuse must, after all, whether employed as sewage water or asa
deposit by your lime process, owe its fertilizing properties mainly to the organic matter
(containing nitrogen and sulphur), and not to the small proportion of ammoniacal salt
which bappens to be occasionally dissolved in it.

“ As there seems to be some strange misrepresentation regarding the action of lime
on organic matter, we would refer you to some experiments of Dr. Taylor's, on the action
of this substance on animal matter, performed in 1849, and published in the Medical
Gazette, on January 4th, 1850.

“Dr. Davy, brother of Sir Humphrey Davy, who has given some attention to agri-
cnltural chemistry, has also experimented on this subject, both in reference to animal and
vegetable snbstances, and has confirmed Dr. Taylor's results, which are entirely opposed,
as matters of experiment, to the hypothesis of the destroying influence of lime.—(See
Dr. Davy's Paper on this subject in the Medical Gazette, January 25th, 1850).

 As yon now propose to make so much use of lime, you will, I am sure, be interested
with the results of these experiments which were performed by Dr. Davy and Dr. Taylor,
separately, withont any knowledge or suspicion that they would throw any light on the
sewage manure question.

“Dr. Taylor was consulted in reference to the effect of the lime used in burying the
body of the man murdered by the Mannings, in the Borongh, and succeeded in keeping a
beef-steak five weeks by the aid of lime, and there was no loss of nitrogen or sulphur—
no ammonia destroyed.

“It is a practical agricultural question, whether much or little lime, or carbonate of
lime, will counteract the manuring properties of substances mixed with it. As chemists,
we should think not. Has it ever been known that a little chalk, mixed with dung, des-
troyed the manuring properties of the dung? You must remember, that in your dry
composition, the lime will be chiefly as chalk, and therefora harmless.

¥ We are,
“ Yours, very truly,
“ARTHUR AIKIN,
“ ALFRED 5. TATLOR.
“T. Wicksteed, Esq., &e. &e. &e.”

' Paris, October 28th, 1851,
“Deanr Sir,

*From my connexion with the Metropolitan Commission of sewers, my attention has
been frequently directed to the question of cbtaining from the liquid sewage the valuable
manure which it is universally admitted to contain; but no plan with which I was ac-
quainted appeared to me sufficiently simple and efficacious to lead me to the opinion that
it m‘hrlr II:e cn:;ed out with advantage,

“ The application of liquid manure always appeared to involve such a large amount
of capital, as to render it quite abortive, and at all events of extremely ]inﬁtadgutﬂiljn
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" Your proposal to precipitate, by lime, all the useful salts, and then to separate the
solid precipitate from the liquid, by centrifugal action, appears to me to remove almost
every difficulty which all former plans had to encounter, in the shape of extensive settling
reservoirs, This, you will remember, was my chief objection to your first proposal; but
the mechanical means which you now suggest will, I feel convinced, clear the way to
snceess; and 1 congratulate you on having suggested a means at once so simple and

efficacious,”
“Yours faithfully,
“ ROBERT STEPHENSON,
% Thos. Wicksteed, Esq., 40, Coleman-street, London,”

After the perusal of their letters, you and the Committee will perhaps
think it unnecessary for me to answer that portion of the report referring
to the effects of lime as a deodorizer; especially as so much of it is per-
sonal, as regards myself, and the eminent chemists engaged to analyze the
sewer waters for the Local Board. Two or three points, however, 1 think
it necessary to remark upon. The Inspector more than insinuates, that
in my preliminary report, in embodying the statements of the chemists, I
have given a dishonest version of their meaning. Inreply, I have merely
to observe, that before my report was presented to your Committee, it
was perused very carefully both by Mr, Aikin and Dr, Taylor, who gave
me full authority to append the remark which will be found at page 55
of my printed report, viz., * Since writing the foregoing report, I have
submitted it to Mr. Aikin and Dr. Taylor who have expressed their full
concurrence in all the stalements and opinions offered therein upon chemical
matters.”” 1f, therefore (which I am certain there is not), there was any
real discrepancy between my version and their statements, this expression
of their opinion ought at once to have removed all doubt of any want of
candour on my part.

Again, as regards the Inspector’s insinuation that there is a difference
between lime water and cream of lime, and therefore that my assumption,
that so many grains of lime in the form of eream of lime, is the same
as if il were so many grains of lime in the form of lime water, is inaccu-
rate,—I beg leave to add the fact, that from experiments tried by Dr.
Taylor, since his analysis of the Leicester sewer waters, he finds that lime
acts better as a deodorizer, in the form of cream of lime, than when the
lime is as diluted as it is in lime water. The question is, however, not as
to the quantity of water with which the lime is diluted, but whether the
proper quantity of lime be in the water.

Respecting the statement of the slight authority upon which the
chemists have arrived at their conclusions, I think their letters heremn-
before quoted will clearly show that it is founded on error.

In reference to the Inspector’s general condemnation of my process,
which he neither understands, nor about which has he taken the trouble
to ask me for any explanations, I will merely observe, that the process he
proposes, of distributing liquid manure wupon the large scale, has been
proved to be a decided failure, in a commercial point of view, by the late
Liquid Sewage Manure Company, whose works were in the neighbour-
hood of the metropolis.

After perusing the foregoing statements, T trust you and the Com-
mittee will consider, that the recapitulation of assertions made without
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authority, and the use of gross and unprofessional language (which latter
never strengthens an argument) will not, in the slightest degree, confirm
their opinion of the value of the Inspector’s report; or that the conclu-
sions he draws at the end of his report, are supported by either facts or
reasoning.

As regards the general question of estimate and expense, I may be per-
mitted to say, that in presenting my preliminary estimate, it was con-
sidered, like all other preliminary estimates before the expense of making
detailed drawings has been resorted to, as one representing the extreme
probable cost of the works eontemplated by the Local Board; and as it
had not been considered wise to incur the expense of making detailed
drawings before going to parliament, it was thought safer that the amount
of estimate should not be reduced, although it was well known to you, that
instead of being exceeded, as had been anticipated by some parties, it
would most probably be considerably reduced. If, however, the General
Board had stated that detailed and accurate estimates, founded upon de-
tailed and accurate drawings to be submitted to the inspection and judg-
ment of parties with qualifications unknown to the Local Board were
required, then it might have been as well for the Local Board to have
taken into consideration the advisability of employing, as their profes-
sional adviser, one of the Superintending Inspectors who are deputed by
the General Board to report on the schemes of civil engineers ; and who
might be expected to advise them to adopt a scheme, however objec-
tionable in an engineering point of view, still perfectly in accordance with
the views of the General Board of Health and their officers.

I believe that I have now given an answer to most of the Inspector’'s
strictures upon my scheme, If I have omitted any points which you
and the Committee think important to be answered, I shall be very happy
to give them my attention: the Inspector’s report is very voluminous, and
it evinces a stronger desire to condemn without reflection, than to treat
the subject with candour and fairness.

Apologising for the length of this reply,
1 am, Sir,
Your most obedient Servant,
THOMAS WICKSTEED,
Engineer.

THOMPSON AND SON, PRINTERS, LEICESTER,


















