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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

- Reap—the following papers :—

From J. A. JONES, Esq., MEM. INST. C.E., F.R.8.E., Sanitary Engineer to Govern-
ment, to the Chief Secretary to Government, dated Fort St. George, 28th
November 1893, No. 2567. '

Agreeably to the programme of work of this department for 1893, approved in
G.0., dated 12th December 1892, No. 2035 M., Local and Municipal, I have the
honour to forward herewith plans, estimate and a report on a scheme for the improve-

" ment of the drainage of Kardr.

2. Eighteen sheets of longitudinal sections showing size, gradient and levels of

: ~ street drains are being bound in book-form, but I presume it will not be necessary to

forward these to Government.

ENcLosSURE.
Report on a scheme for the improvement of the drainage of Karir.

.~ The town of Karir lies on the left bank of the Amardvati river. It ison

élé?ated ground which from a central point within the town slopes down on all sides.
It is therefore evident that if the drainage of the whole town is to be collected at one
- point, an intercepting sewer completely encircling the town is required.

B 2. iEbeept‘in one or two streets, there are no masonry drains in the town.

3. The streets have a good fall, averaging about 1 in 100.

% . 4. The town supply of water is derived from pits or channels in the bed of the

ardvati and from wells within the town itself. The river water is said to be good
and is freely used (vide abstract of sanitary reporis of municipalities, page 76 ; the
nual report of the Sanitary Commissioner for Madras for 1892). There is therefore |

~ no immediate necessity for an improved piped supply of water ; and as long as the
- supply remains unpiped, it will be very limited, probably not more than 2 or 3 gallons

per head per diem.

5. A good surface fall and a limited qg}i[’ﬁy..of 'ivater are goo&reasons for prefer- |

a surface drainage scheme. 3 b
6. In the present scheme the surface drains are designed to carry off a rainfall
of half an inch per hour. The maximum rainfall at Kartr within the past 16 years

~ was 35 inches in 1880, and of this some 11 inches fell in October. The provision of
half an inch per hour is ample. ~ ©

7. The gradient of the drains must necessarily depend upon the surface fall of
the streets, which, as already stated, averages about 1in 100, and the average velocity

" in the drains when running full would be about 3 feet per second.

8. The drains proposed are semi-oval in shape with their top breadth equal to the
: pﬂlm plan No. 8). They will be constructed of brick in chunam. The two
side walls will be capped with table-moulded bricks in cement or cement concrete
slabs, and the inside of the drains will be plastered in cement.
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From Surgeon-Lieutenant-Colonel W. G. KING, M.B., CXM., p.p.H., Acting
Sanitary Commissioner for Madras, to the Chief Secretary to Govern-
ment, dated Fort St. George, 91st May 1894, No. 1019-S.

With reference to your endorsement No. 254 (herewith returned), dated 2nd
April 1894, Local and Municipal, T have the honour to submit herewith a memoran=

dum upon the proposed Kartr drainage scheme.
2. The plans and estimates which accompanied the above reference are b

returned.
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ENCLOSURE.
The Scheme.

1. (Paragraph 1).—Although there is a slope on all sides, it is far from equal, and
the expenditure necessary for surrounding the town with an intercepting sewer should
therefore be reconsidered. Holding in memory the fact that, as the scheme stands,

the large area to the west of Kartir channel has been omitted —an area which is now
rapidly increasing as to new houses and prosperity, and where all future extension of
imple plan of sur-

the town must ocour—it is worth while considering whether the sim
low, in the interests of econoniy.

rounding the main portion of the town is the best to fol : f
1 believe intercepting sewers No. 1 and No. 2 could safely be dispensed with. The
chief purpose of sewer No. 2 is the receipt of sewage from very small portions of the

town bordering the river. Inspection of these areas shows that they consist almost
exclusively of mud-thatched pariah huts, placed with the utmost irregularity, 80 that
eing carried out ;

nothing short of rebuilding the whole would allow of drainage b .
and, then, the question as to who is to pay for impervious surfaces in these poor private

dwellings would still be a matter of doubt. Intercepting sewer No. 1 also means
heavy expenditure, for the very few houses between the station and north Agraharam

street.
1t is practicable to drain the chief and well populated parts of the town towards

the valley in which the Kartr channel lies, and by trusting to a.single intercepting
sewer laid here that important part of the town to the west now ignored can also be
efficiently drained. This intercepting sewer could discharge upon land with a suitable
level in the direction of the discharge of the channel on the W.est of the town, or on
the opposite side of the railway line. A collecting well, as 1n the original design,
might be necessary ; but it is possible land could be commanded direct by the outfall
sewer. (Given a limited sum of money, I believe this modification of the scheme
would afford the best sanitary results in practice, although the scheme of the Sani-
tary Engineer’s department is theoretically complete Sor the portion of the town attended
to.

11. (Paragraphs 6 and 7).—1I consider 3 inch of rainfall per hour an unnecessarily
ideration of the excellent

large amount to receive in the instance of this town. In consl

surface fall available, storm water might practically be ign 1

amounts for courtyards, and, thus, further economy as to size of surface drains coul

" be secured. Notwithstanding the receipt on an area of, roughly, 105 acres of 1 inch
rainfall per hour or about 132-72 cubic feet per minute, it is noted not a sii le
fow has been provided, although good facilities for these exist, and are desirable.

The outfall sewer is capable of discharging 1154 cubic feet per minute only. Over-
flow must therefore be expected at the third manhole from the junction with sewer
both sewers Nos. 1 and 2 will

No. 1 unless storm water overflows are provided, whilst ] >
back up for a considerable distance beyond this point. In case the collecting well 18
adopted, during storms, and at times when lifting machinery is not working, silting
and storage of sewage will oceur in both sewers.

111. (Paragraph 15).—The principle here a
sewer after the surface drains have been formed should be avor
engineering aud sanitary point of view. Construction should comme

main sewers to the periphery.

ored except as to sma

dvocated of building the intercepting
:ded both from an

nee from the
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Estimate and Plans.

IV. Sewage Farm—Whether the Rs. 2,000 i

i T Lot i . 2,000 includes :

Sg;‘;)vuni ;s not stated. Likewise, neither the n,ature of the s:igrmn&:tls?ﬁtafﬂ?g g

acq::igr eda:(l)l:nf%;- ftl}(;: rz;}tia;ller 1ttlsfto be underdrained is stated. No value for )iaﬁ)(ll'
s e ment of streets or h - .

iy and should have been quotet;. Oiltsi:oll?lfln e:;lct»:;o%id'd D

a site for the sewage farm liable to flood. advisable to take up

No specification, or reference to th
Te e standard pl 1
the manholes, nature of joints of stoneware pipes, gra;:;néso?ﬁtﬁzdgiﬂ?:rto e

In my opinion the silt tr: i gy iRk
5 e aps are bad in form ; no idea is given as to the position

intentions were, and this is th : : .
would be advisa,ble here also. [N iRyl SREROnE dndeleRingy, snd

The statement as to  flushin is i
- _ ng arrangements ” is indefini it 1
- (Sf?re(:t ;:a I;heias ?lll)zzg(cle)doif a public water-supply that pumpingtef’robnlllt1111;',0111s i
S S tn (.t d into the iron reservoir, exhibited in the plan, in ('oxflemeqt
ey atxc gbyphon. The objeet of an automatic flush W'he m}ln}-
o et dailp : water by manual labour, is not very evident. The za,’ttendn v ot
e g;,t ;1hgny case, is necessary, and it would not be too much to i
i inexpensivep - r;s in ]t}he evening, so as to seeure the pulling up of a luexfp%t
et bl 3 ut granting something neater than this rougl? mgodrm']1
storage for 1he Sull amoznto g}e(z;ta(t)efr theEgilﬁg::er + It({l ebautomatic ! o plmethl:
i : s would be 1
efficiency by arranging that a reservoir be maﬁe to containsﬁgilfri(}ilewétt)}tl:lu:v:g:: :s)f
, 80

that on its
being filled
completely it
would allow
of overflow
by a large
pipe to the
syphon com-
partment
which could
thus dis-
charge, al-
lowing fer a
gmdual fil-
ling and a
second auto-
matic  dis-
Ch.al‘ge, that
might be re-
gulated by a
small pipe
(qt'de mar-
gin).  The
arrangement

think, be more economical than that shown in the plans. The loss of hear ?:1 A
r startin
g

flushing is of no moment in practice—a full bore flush only is what is required
uired.

Automatic syphons are of such various descripti i
so greatly, that the maker’s name should have elf:::? tsl;:iﬁ:gd ﬂ;}e;r ;gis:lﬁﬁi diﬁ:’s
. ers it is

2
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9. The town is divided into seven areas for the purpose of drainage. The
drainage of each area will be concentrated at a point at the base of the cone which
forms the town site. For the collection of the sewage proper from these various areas
there will be two sewers starting in opposite directioms from the west end of the town.
The two sewers, which are denominated No. 1 and No. 2, converge near the toll-gate
at the south entrance to the railway compound. A combined sewer then passes along
the road to N4makkal to the proposed sewage farm, which will be to the north of the
railway line. There are here two sites for the sewage farm ; the choice must depen
upon financial considerations. The land marked B is sufficiently low to be commande
by the sewer. If this land is selected, the sewer will terminate in a small cistern fr?m
which the sewage will be conveyed in an open carrier as shown by dotted red liue
on the general plan. The only objection to this site, and that not a very important
one, is that it is liable to be flooded. The fact that the sewage will be delivered on
the land by gravitation is a sufficient recommendation for its adoption. The other
site marked A on plan is a short distance inland from the sewer. 1t is the lowest site
above flood level within a rcasonable distance of the town. But sewage will be
required to be lifted on to the ground. No pumping machinery will be re‘I‘}“ed s
long as the present water-supply continues. With the present supply two picottahs
will be able to lift the sewage of the whole town. The question of the sites may be

left open at present for reasons that will be explained later on in this report.

10. In calculating the sizes of the intercepting sewers a provision has been made
for a flow of 15 gallons per head per diem, half of which will be discharged in 6 hours.
Fifteen gallons is the accepted minimum piped supply of water for towns in this
Presidency. The population of Kartr was, in 1881, 9,205, and in 1891 it was 10,750

The intercepting sewers are designed for a population of 15,000.

11. Sewer No. 1 will eventually receive the sewage from a population of about
10,000 which gives a discharge of 33 cubic feet per minute. A 9-inch pipe with a fall
of 1 in 300 flowing half full and having a velocity of 23 feet per second will discharge
33 cubic feet per minute.

12. Sewer No. 2 will ultimately receive the sewage from a population of 5,000
which will give a discharge of 17 cubic feet. The theoretical diameter of sewer for
this discharge would be 6 inches. But for other reasons it is considered inadvisable
to have an intercepting sewer of a less size than 9 inches. To give a flow of 17 cubic
feet per minute the depth in a 9-inch fpipe will be 5:7 inches, and this will give 2
velocity of 2:28 feet per minute. With the usual flushing arrangements the sewers
will not give any trouble. : :

13. Tt has been stated that the question of the sites may be left open for the
present. The reason for this is that there is no likelihood of the scheme being carry
out in its entirety within, say, the next 10 or 15 years. The circumstances which lead
to the preparation of the scheme are as follow :—

Sometime ago the Kartir Municipality wished to construct Grains in some of the
important streets. They were informed that to lay disconnected bits of drains without
any reference to one another was not advisable, and it was recommended that & scheme
should be prepared first and any streets may then be drained in conformity with the
scheme. There is therefore no undertaking on the part of the municipality to see the
scheme carried out if one was prepared. The municipality may not be able to carry
out the scheme as a whole without substantial aid from Go vernment.

r cent.

14. The rate at which the tax on buildings in Kardr is assessed is 63 per OO
If bmldmg tax be raised to the maximum of 7-;— per cent. and if p.x-ofessmn tﬂﬁo 2
levied, it is believed that the municipality will obtain an additional income of a t‘:o
Rs. 2,000 which, on the assumption that Government will grant a loan, 13 B“ﬂi‘;‘elfl o
pay the interest and sinking fund on say Rs. 30,000. For this sum only half 0 =
surface drains in the scheme could be constructed. Government mays howevz:%
able to give a grant in addition, and if this amounted to Rs. 29,000, all the s aci
drains could be completed. If, however, the Government can neither give loan no

contribution, the municipality should spend the Rs. 2,000 yearly in constructing new

"‘j
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drains according to this scheme, taking up such streets first as requiré most attention ;
4 substantial improvement in the drainage of the town would thus be effected in the

course of a few years.

15. The construction of the intercepting sewers may be deferred until a sufficient
number of street drains have been constructed to keep up a sufficient flow in the
sewers. In the meantime the sewage can be utilised on a long strip of land which is
about 1,000 feet broad and lies between the town and the river, or diverted into the
irrigation channels that run on the west of the town. The cost of the complete scheme

is Rs. 95,853 distributed as follows :—

Surface Drains.

RS.
Block A .o P o 03773 1,800
e . 3,451
L e L RS TR U ST 4,429
RA L 7 s o o s o Ag 2,768
B bR gars ot ST IS0
ks P B L BT b e
st B oo b oo ot ks ois 5 oo 18914
Intercepting Sewer No. 1 .. .o 35 o oo o 9,465
55 No. 2 oo os i oo 11,242
12-inch outfall sewer o .o i oi e 6,849
Silt traps .. £8 be ie g ¥ o 1,000
Flushing arrangements .. .o oo $% Ve 2,000
Sewage farm B ot Lo - 3 i 2,000
Well po . .o .o wi A3 wie 200
Contingencies oo .o .o o .o .. 11,833

e e

Total .. 95853

Note.—Total for surface drains with contingencies is Rs. 69,000.

(Signed)  J. A. JONES,
Sanitary Engineer to Government.

pu—

No. 867.
Referred to the Public Works Department for remarks.
Fort ST. GEORGE, (Signed) A. T. PRINGLE,
5th December 1893. Assistant Secretary.
To the Public Works Department. '
No. 878-C.

The Sanitary Engineer’s proposals with regard to the drainage of the town of
Kardr in the Coimbatore district are approved in the Public Works Department.

(Signed)  J. PENNYCUICK, Colonel, R.E.,
Secretary to Government, P.W.D.

To the Local and Municipal Department.

Bt

No. 284.
Referred to the Sanitary Commissioner for remarks.
(By Order.)
Forr St. GEORGE, (Signed) L. DAVIDSON,
3rd April 1894. Ag. Assistant Secretary.

To the Sanitary Commissioner.
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this defect ; arrangements could easily be made so that the sewage from the drain

could be used for irrigating and manuring land in the neighbourhood. A4 drainage
scheme 13 much required for this town and one is to be prepared.”’ :

G.0., dated 27th January 1893, No. 115 M., Local and Municipal.

Drainage—“ No change since last inspection, and most of the sewage sinks into
the soil of the ground. The ‘Komaty drain’ was in the same defective condition
and no proper arrangements had been made for the disposal of its contents. A4
drainage scheme for the town is much needed and one is to be prepared.”’

G.0., dated 16th November 1893, No. 1584 M., Local and "Municipal.

.Dmmag’re:’.—“ The matter is at present engaging the attention of the Sanitary
Er{gmeer.. I'he sewage is to be conducted to the north-east of the town; there is a
suitable site for a sewage farm to the west of the Vangal road beyond the Pallars’
v11}age. The present drfnns are very unsatisfactory, and in many places the air 18
pousongd by the emang’aons from stagnant sewage. A good drainage system witl, no
doubl, improve the quality of the well water of the town. The Komaty drain appears to
have_been well constructed, but unfortunately the sewage is discharged directly into
the river, and some people draw water below the point of discharge.”

2. The above extracts go to prove that the Sanitary Commissioner’s department
has been for years Perfectly cognizant of the fact that a drainage scheme for Kardr
was under preparation, that they attached more importance to a drainage scheme than
to a waj:er-supply scheme, and that they reiterated remarks to the above effect in every
inspection report since 1891.

3. As has been stated in the report on the drainage scheme, the original object
of the scheme was that it should enable the municipality of Kardr to construct street
drains in such localities where they were most needed on some concerted plan so as to
form part of a general scheme for the town. But during the period that elapsed
between the time that the question of a drainage scheme was first considered and its
final submission to Government such emphatic opinions were pronounced by Doctors
Laing and Dymott as to the necessity of a comprehensive drainage scheme that this
department thought it desirable to suggest methods for carrying out the works within
a limited number of years. There was, however, no wish on the part of this depart-
ment to insist that the scheme should be taken up as a whole, for, in the concluding
portion of paragraph 14 of the drainage report, it has been suggested that if means do
not permit of the scheme being undertaken as a whole, the municipality should spend
Rs. 2,000 yearly in constructing new drains according to the scheme.

_ 4. Dr. King admits that Car Street, Main Bazaar Street and Komati Street need
drains apart from the question of the introduction of a water-supply. With Rs. 2,000
annually it will take five years to drain the above three streets; at the expiration of
five years there will probably be other streets that require draining. The undersigned
adheres to the opinion expressed in the report on the drainage scheme that if means
cannot be found to undertake the drainage scheme as a whole, the municipality should
spend Rs. 2,000 annually in constructing street drains, taking up those first that
require most attention. g

5. A water-supply project for Karir will cost not less than a lakh of rupees.
The interest and sinking fund on a lakh of rupees will be Rs. 6,000 annually. The
cost of pumping and maintenance of works will be about Rs. 4,000 annually. The
project will thus cost the municipality about Rs. 10,000 annually, or if Government
contribute a moiety of the capital cost, the annual charge will be Rs. 7,000.

6. A water-tax will bring to the municipality a revenue of Rs. 2,500, and this
added to the Rs. 2,000 estimated as the probable yield from enhancement of house-tax
and the imposition of profession tax, the total sum available for the water-supply
project would be Rs. 4,500 which, looking to the figures given in the previous
paragraph, is quite inadequate. :

" 7. The other remarks of the Sanitary Commissioner will now be dealt with in
their order :—
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1. The area to the west of the town is shown on the map (sheet No. 1). This
area is not included in the scheme as it is beyond the thickly populated area of the
town, but the question of draining it in future has been duly considered. ‘The levels

* of this area are marked on the plan—uvide sheet No. 1—and an inspection of these levels

will show that the levels admit of this area being drained into the proposed sewers.

The Sanitary Commissioner’s recommendation that sewer No. 2 be omitted must
be condemned. 'The sewer is intended to intercept the sewage of an area that drains
into the river which is the principal source of drinking water. Looking to this
fact, and also that the area holds a population of 4,000 which is not insignificant
enough to be ignored, the proposal of the Sanitary Commissioner to do away with the
intercepting sewer does not appear to be advisable.

Sewer No. 1 is the sewer which passes through the valley in which the Kardr
irrigation channel lies. It is not understood what Dr. King means by first saying
that this sewer should be omitted and then recommending that an intercepting sewer
should be laid in the valley through which the irrigation channel flows.

I1. The undersigned cannot agree with Dr. King in thinking that a provision for
quarter of an inch of rainfall would be sufficient. In England, where the rainfall is
more equable than in tropical climates, it is considered necessary to provide for a rain-
fall of 1 to 1 inch per hour. In India most of the rain falls in about three months of
the year, and the rate of fall is frequently in excess of half an inch per hour. The
reason advanced for curtailing the provision for rainfall, namely, that the town has a
good surface fall, does not hold good in the case of a surface drainage scheme, though
it would be so in an underground drainage scheme. In an underground drainage
scheme proper. arrangements can be made for excluding rain water from the sewers.
It is impossible to exclude storm water from surface drains, and when a surface drain
is not sufficiently large for storm water, it overflows, and the tendency is, it has been
found, to scour out the sides of the road; on the cessation of rain the mud thus
scoured out subsides into the bottom of the drain.

There will be no economy in limiting the rainfall to quarter of an inch. Most of
the drains are 6 inches in size. It is inadvisable to have street drains of any smaller
size. There will be a small saving in the large sizes of the drains, but this economy
can only be effected at the sacrifice of efficiency.

Storm overflows on the intercepting sewer were fully contemplated when working
out the scheme. Their omission on the plan is an inadvertence.

ITI. The proposal to defer the construction of the intercepting sewers was with
reference to the execution of the scheme piecemeal. If only Rs. 2,000 are available -
yearly for expenditure on the scheme, it would take 15 years to complete the sewers
alone. Until the street drains are completed the intercepting sewers would be
inactive. The money should decidedly be laid out in the construction of street drains
first. The great point is to remove the sewage from the streets; at present it soaks
into ground at the door of the houses. If street drains are constructed first, it would
remove the sewage from the immediate vicinity of the houses and could be discharged
into the adjoining fields or cess-pits.

IV. Rupees 2,000 include cost of land. The land is suitable for sewage
farming. There is no necessity or reason for underdraining the land. It is not
proposed to realign streets. The realignment of a single street may probably cost as
much as the whole scheme. All that would be necessary is to remove some very
prominent projections in the shape of verandahs or pyals. What these will be can
only be ascertained during the actual construction of the drains. There is no reason
why a land liable to floods should not be converted into sewage farms. Of the two
sites proposed, only one is liable to be flooded occasionally. Both the lands are now
cultivated. If liability to floods is not a bar to its cultivation, it would not be a bar
for a sewage farm, as when the land is flooded the sewers would be discharging at the

overflows.

8. The manholes will be of the standard type proposed for Negapatam, the
drainage scheme for which town has been approved by the Chief Engineer, Publie
Works Department. Messrs. Burn and Co.’s stoneware pipes have been estimated for,
They will be jointed with cement with an inner ring of tarred yarn.

3
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9. Thesilt traps are economical and their efficiency has been practically tested.

Their positions are marked on the sections of streets.

10. The iron tank holds water sufficient to charge the'syphon twice.
most needed when the sewers run at their lowest. This is usually between 12 and
3 e, or between 9 p.w. and 3 A.m. These are inconvenient hours for a cooly to
work, it is therefore considered best to store the full supply required in the iron tank,
and so regul.ate the tap that the syphons will act about the time a flush is most
needed. 1t is proposed to manufacture the syphon locally.

11. Dr. King has reproduced in his memorandum an illustration which he
describes as a free air inlet arrangement. The exact function of this arrangement 18
to ex.pel air from the syphon chamber as it is being gradually filled up. A simple
opening in the side of the chamber near its top will serve the purpose of an air outlet
efficiently. In fact, the arrangement shown by Dr. King is not applicable to the
syphon proposed for Kartir. 1t can only be adopted when the syphon chamber is placed
under a street, in which case it is not desirable to have an opening immediately over
the top of the chamber as this would admit dust.

Forr Sr. GEORGE, (Signed)  R. E. ELLIS,
25th June 1894. Ag. Sanitary Engineer to Government.

——

. No. 633.
Referred to the Public Works Department for favour of remarks.

Forr Sr. GEORGE, (Signed) W. FRANCIS,
4th August 1894. Ag. Assistant Secretary.

To the Public Works Department, with plans.

Note by the Chief Engineer, Public Works Department.

I consider that Mr. Ellis has fully met the Sanitary Commissioner's objections
tot.the proposed scheme for the drainage of Kardr with the following qualifi-
cations :—

(a) I am of opinion that for Karir, as for any other town in India, 2 sufficient

water-supply is of more importance than a drainage scheme, and that, if the town

annot 'have both, the former should have the preference. At the same tin}e it 18

onclluswely shown that Dr. King or his predecessors concurred in the necessity for
e latter.

(4) Mr. Ellis explains, or rather explains away, the proposal to defer the
construction of the intercepting sewers, but in point of fact, if only Rs. 2,000 yearly
were available for expenditure on the scheme, it would not be worth while to begin
it at all ; if it is to be undertaken funds should be provided sufficient to complete it
in at most two years and in that case the intercepting sewers should be the first and
not the last part to be carried out.

I regret that, by an oversight on my part, these papers ha

their disposal thus postponed.

ve been mislaid and

(Signed)  J. PENNYCUICK, Colonel, R. E.,
11th February 1£95. Chief Engincer, W.D.

————

, No. 564-C.
Transferred to the Local and Municipal Department with advertence to its
endorsement No. 633, dated 4th August 1894, and the referred papers returne
(Signed)  J. PENNYCUICK, Colonel, R. E.,
13¢h February 1895. Secretary to Government, P.W.D.

To the Local and Municipal Department, with papers.

A flush is |
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Orpr—dated 19th March 1895, No. 469 M., Local and Municipal.

The Government agrees W
a sufficient water-supply is of more importan
Engineer will accordingly be requested to draw up a s
as his other engagements will permit him to do so.

(True Extract.)

To the Chairman, Municipal Council, Karfr.
: Collector of Coimbatore.

Sanitary Commissioner.

Sanitary Engineer.

,, Public Works Department.

Editors’ Table.

»
”
”

Exd. 8. J. Pereirs.

ith the Chief Engineer in considering that in Karir )
ce than a drainage scheme. The Sanitary

cheme of water-supply as soon

for Chief Secretary,
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. Water-supply and Drainage.

Agreeing with the Chief Engineer in consider-'
- that in Karfir a water-supply is of more
importance than a drainage scheme, and request-
ng the Sanita \gineer to draw ap a scheme
water-supply for the town.
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the following papers :—

From J. A. JONES, Esq., MEM. INST. C.E., F.R 8.E., Sanitary Engiueef to Jovern-
ment, to the Chief Secretary to Government, dated Fort St. George, 23th
November 1893, No. 2567.

Agreeably to the programme of work of this department for 1893, approved in
G.0., dated 12th December 1892, No. 2035 M., Local and Municipal, I have the
honour to forward herewith plans, estimate and a report on a scheme for the improve-
ment of the drainage of Karr. 3

2. Eighteen sheets of longitudinal sections showing size, gradient and levels of
street drains are being bound in book-form, but I presume it will not be necessary to
forward these to Government.

ENCLOSURE.
Report on a scheme for the improvement of the drainage of Karir.

The town of Karir lies on the left bank of the Amardvati river. It is on
elevated ground which from a central point within the town slopes down on all sides.
It is therefore evident that if the drainage of the whole town is to be collected at one
point, an intercepting sewer completely encircling the town is required.

2. Except in one or two streets, there are no masonry drains in the town.

3. The streets have a good fall, aver=ging about 1 in 100.

4. The town supply of water is derived from pits or channels in the bed of the
Amarévati and from wells within the town itself. The river water is said to be good
and is freely used (vide abstract of sanitary reports of municipalities, page 76 ; the
annual report of the Sanitary Commissioner for Madras for 1892), There is therefore
no immediate necessity for an improved piped supply of water ; and as long as the
supply remains unpiped, it will be very limited, probably not more than 2 or 3 gallons
per head per diem.

6. A good surface fall and a limited supply of water are good reasons for prefer-
ring a surface drainage scheme.

6. In the present scheme the surface drains are designed to carry off a rainfall
of half an inch per hour. The maximum rainfall at Kardr within the past 16 years
was 35 inches in 1880, and of this some 11 inches fell in October. The provision of
half an inch per hour is ample.

7. The gradient of the drains must necessarily depend upon the surface fall of
the streets, which, as alrgady stated, averages about 1in 100, and the average velocity
in the drains when running full would be about 3 feet per second.

8. The drains proposed are se'mi-oval in shape with their top breadth equal to the
depth (vide plan No. 8). They will be constructed of brick in chunam. The two
side walls will be capped with table-moulded bricks in cement or cement concrete
slabs, and the inside of the drains will be plastered in cement.
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9. The town is divided into seven areas for the purpose of drainage. The
drainage of each area will be concentrated at a point at the base of the cone which
forms the town site. For the collection of the'sewa}ge proper from these various areas
there will be two sewers starting 1n opposite directions from the west end of the town.
The two sewers, which are depommated No. 1 and No. 2, converge near the toll-gate
at the south entrance to the railway compound. A comt.uned.sewer then passes along
the road to N4malkkal to the proposed sewage farm, which will be to the north of the
railway line. There are here two sites for the sewage farm ; the choice must depen
upon financial considerations. The l_and marked B issufficiently low to be commanded
by the sewer. If this land 18 sele(_ated', the sewer will t,erminate in a small cistern from
which the sewage will be conveyed inan open carrier as shown by dotted red line
on the general plan. The only objection to this site, and that not a very importan

drains according to this scheme, taking up such streets first as require most attention ;

a substantial improvement in the drainage of the town would thus be effected in the
course of a few years.

15. The construction of the intercepting sewers may be deferred until a sufficient
number of street drains have been constructed to keep up a sufficient flow in the
sewers. In the meantime the sewage can be utilised on a long strip of land which is

about 1,000 feet broad and lies between the town and the river, or diverted into the

irrigation channels that run on the west of the town. The cost of the complete scheme
is Rs. 95,853 distributed as follows : —
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From Surgeon-Lieutenant-Colonel W. G. KING, m.B., c.M., D.P.H., Acting
Sanitary Commissioner for Madras, to the Chief Secretary to Govern-
ment, dated Fort St. George, 21st May 1894, No. 1019-8.

With reference to your endorsement No. 254 (herewith returned), dated 2nd
April 1894, Local and Municipal, I have the honour to submit herewith a memoran-
dum upon the proposed Kardr drainage scheme.

2. The plans and estimates which accompanied the above reference are herewith
returned.

P

ENcLOSURE,
The Scheme.

1. (Paragraph 1).—Although there is a slope on all sides, it is far from equal, and
the expenditure necessary for surrounding the town with an intercepting sewer should
therefore be reconsidered. Holding in memory the fact that, as the scheme stands,
the large area to the west of Karir channel has been omitted—an area which is now
rapidly increasing as to new houses and prosperity, and where all future extension of
the town must occur—if is worth while considering whether the simple plan of sur-
rounding the main portion of the town is the best to follow, in the interests of economy.
I believe intercepting sewers No. 1 and No. 2 could safely be dispensed with. The
chief purpose of sewer No. 2 is the receipt of sewage from very small portions of the
town Qordering the river. Inspection of these areas shows that they consist almost
exclusively of mud-thatched pariah huts, placed with the utmost irregularity, so that
nothing short of rebuilding the whole would allow of drainage being carried out ;
and, then, the question as to who is to pay for impervious surfaces in these poor private
dwellings would still be a matter of doubt. Intercepting sewer No. 1 also means

heavy expenditure, for the very few houses between the station and north Agraharam
street.

It is practicable to drain the chief and well populated parts of the town towards
the valley in which the Kartir channel lies, and by trusting to a single intercepting
sewer laid here that important part of the town to the west now ignored can also be
efficiently drained  This intercepting sewer could discharge upon land witha suitable
level in the direction of the discharge of the channel on the west of the town, or on
the opposite side of the railway line. A collecting well, as in the original design,
might be necessary ; but it is possible land could be commanded direct by the outfall
sewer. Given a limited sum of money, I believe this modification of the scheme
would afford the best sanitary results n practice, although the scheme of the Sani-
ttgry Engineer’s department is theoretically complete for the portion of the town attended

IL. (Paragraphs 6 and T).—I consider 1 inch of rainfall per hour an unnecessarily
large amount to receive in the instance of this town. In consideration of the excellent
surface fall available, storm water might practically be ignored except as to small
amounts f‘”}. courtyards, and, thus, further economy as to size of surface drains cquld
be secured. Notwithstanding the receipt on an area of, roughly, 105 acres of 1 inch
rainfall per hour or about 132-72 cubic feet per minute, it is noted not a single over-
flow has been provided, although good facilities for these exist, and are desirable.
The outfall sewer is capable of discharging 1154 cubic feet per minute only. Over-
flow must therefore be expected at the third manhole from the junction with sewer
No. 1 unless storm water overflows are provided, whilst both sewers Nos. 1 .and 2 w1]l
back up for a considerable distance beyond this point. In case the collecting well 1
adopted, during storms, and at times ‘when lifting machinery is not working, silting
and storage of sewage will occur in both sewers.

II1. (Paragraph 15).—The principle here advocated of building the intercepting
sewer after the surface drains EaVe li:n ?(l)?'l:ed should be avoided both from an

engiuveering and sanitary point of view., (Construction should com
main sewers to the periphery.

mence from the

Supply from pumph

Estimate and Plans.

IV. Sewage Farm—Whether the Rs. 2,000 includes compensation or not for
ground is not stated. Likewise, neither the nature of the soil and its suitability for
sewage farming, nor whether it is to be underdrained is stated. No value for land
acquired nor for the realignment of streets or houses is mentioned. None of these are
trivial points, and should have been quoted. 1t would not be advisable to take up
a site for the sewage farm liable to flood.

No specification, or reference to the standard plans, is afforded as to the form of
the manholes, nature of joints of stoneware pipes, or name of the maker.

In my opinion the silt traps are bad in form ; no idea is given as to the position
of these.

All plans, I think, should be prepared so that if the designer were to proceed on
leave on the day following submission, there should be no doubt as to what his
intentions were, and this is the rule followed in all engineering undertakings, and
would be advisable here also.

The statement as to ¢ flushing arrangements” is indefinite, but it is to be
supposed in the absence of a public water-supply that pumping from a convenient
well or stream is intended into the iron reservoir, exhibited in the plan, in communi-
cation with the automatic syphon. The object of an automatic flush, when it is
requisite to pump the water by manual labour, is not very evident. The attendance of
a cooly once daily, in any case, is necessary, and it would not l;e too much to expect
this cooly to repeat this in the evening, so as to secure the pulling up of a plug from
an inexpensive cistern. But granting something neater than this rough mode is
requisite, I cannot see the object of the chamber for the automatic syphon plus the
storage for the full amount of water. Economy would bg secured without loss of
efficiency by arranging that a reservoir be made to contain half the total water, so

that on its
Wrought fron water tank bemg filled

800 gallons, costs about Rs. 95 completely 1t
= . would allow

of overflow
by a large
) pipe to the
& : syphon com-

q 335
|
@

thus  dis-
charge, al-
‘ lowing for a
gradual fil-
ling and a
second auto-
matic  dis-
charge, that
might be re-
gulated by a
small  pipe
(vide mar-
gin). The
: : arrangement
g would, I
think, be more economical than that shown in the plans. The loss of head for starting
flushing is of no moment in practice—a full bore flush only is what is required.
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Automatic syphons are of such various descriptions, and their efficiency differs
so greatly, that the maker’s name should have been specified. By most makers it is
. 2
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laid down as a sine qua non that a free air inlet should be arranged for in the syphom
chamber to allow of venting the syphon readily, it being, in fact, stated that without
this the syphon will not work. Possibly, the form selected by the Sanitary Engineer-
ing department will work without this precaution; but the usual arrangement
adopted in consequence of this belief is as follows : —

Irrespective of the syphon question, this being the head of the sewer it would be:

better that it be ventilated. The. plan leaves it to imagination how the syphon flush-
chamber is to be entered for cleansing, regulating flow, &.

Necessity for the Scheme:

.. V. (Paragraph 4).—The Sanitary Engineer’s department relies upon statements
in abstracts of sanitary reports, page 76, annual report for 1892, as to necessity of
drainage, These ‘ abstracts” are from reports by Chairmen of Municipalities, and,
although: the Sanitary Commissioner may modify or expunge certain statements and is
responsible, it must be remembered they are not ¢ original.” The following are the
views expressed by my predecessors :—

“'The river is the principal drinking water-supply, but it‘is-an unsatisfactory source asit is
subjected to contamination in many Wli;'lsgahd godieglt’lg; burnt and buried in its blzd. There are
17 public wells, all having walls and platforms, but they are not provided with drains to carry
» < away the waste water. The private wells in

'G.0., No. 115 M., dated 27th January 1893, the backyards of houses usually contain
brackish water and are wholesome supplies.” *

c“ - 2 . . ; :
n g water is obtained from the river Amarévati and from wells. The river supply is
Pyl 1y, for the water has probably been polluted at every town and village near which
Hairening ﬁ] owed and after its arrival at Kardr the water is made still more impure by the
buining and 1 of bodies, by the washing of bodies and clothes, and by the discharge into the
river of town sewage. . . . . There are scveral well-constructed wells in the town, but
the water of some of them is in danger 0
fG.O., No. 1584 M’., dated 16th NQVem'be!. being contaminated with sewage. .Ex t
Y towards the river, water is at a considerable
lo Living to th rth AN Hak d?ipth from th:d surface a.lfft hthe grotgnt(lll.e r‘ilil;:

; S ew ined that they had to o wa

for drinking water.” 1 Pimigleine y g° y

Indeed, the mere fact of consumption being reckoned by the Sanitary Engineer’s
department at only three gallons per head seems to me a sufficient reason for the
urgency for a water-supply being established. The restriction of the use of water
below requirements for sanitary purposes shows the difficulty with which water is
obtafned. As a fact, great inconvenience is felt as to the distance of this new supply.

The Chairman, for. example, informed me that_he lives so far from the river that he

7

has to content himself with ¢ brackish well water.” The river water is highly contami-
nated with feecal matter. Cholera mortality in Karir amounted, during the last
epidemic, to 91 per mille. 1 believe, therefore, that the reason given by the Sanitary
Engineer’s department as to the urgency of drainage when compared with a water-
supply is not fenable. Any scheme of drainage of Karfir would be attended with
much difficulty as to obtaining good sanitary results, if applied to the whole town.
Although the engineering task in laying out drains, &c., would be simple enough,
the after joining of the houses would be unusually complicated ; except in three of the
main streets, the houses drain not towards the front but to the back into lengthy
court-yards. If, therefore, to get rid of existing nuisance Car Street, Main Bazaar
Street and Comity Street were drained into suitably situated land, I believe, so far as
drainage is concerned, these steps would femporarily suffice, whilst it would be
advisable for Government to direct the energies of the Sanitary Engineer’s department
to the task of giving the town a pure public water-supply, which ought not to prove
an expensive matter.

Fort S1. GEORGE, (Signed) W. G. KING, Surgn.-Lieut.-Col.,
19th May 1894. Acting Sanitary Commissioner for Madras.
No. 427.

Referred to the Sanitary Engineer for remarks.
(By Order.)
Forr St. GEORGE, (Signed) L. DAVIDSON,
Ath June 1894, Ayg. Assistant Secretary.

To the Sanitary Engineer.

From R. E. ELLIS, Esq., Assoc. M. INSE. C.E., Acting Sanitary Engineer to
Government, to the Chief Secretary to Government, dated Fort St. George,
25th June 1894, No. 1411.

With reference to your endorsement No. 427, dated 4th June 1894, T have the
honour to submit herewith a memorandum on the Acting Sanitary Commissioner’s
remarks on the Kartir drainage scheme.

2. The papers which accompanied the reference above quoted are herewith

- returned.

ENCLOSURE.

Memorandum on the Acting Sanitary Commissioner’s remarks on the Karur Drainage
Scheme.

The principal point in the Acting Sanitary Commissioner’'s memorandum that
requires a reply is the urgency or otherwise of a drainage scheme for Kartdr. Doctor
King quotes certain remarks of his predecessors in support of his contention that
Kartr stands more in need of a water-supply than drainage. Dr. King would have
represented facts more correctly if he had quoted also the remarks of his predecessors
on the drainage of Kartr side by side with their remarks on its water-supply. The
undersigned begs to invite the attention of Government to the following remarks of
Doctors Laing and Dymott extracted from the very Government Orders quoted by

Dr. King :—
G.0., dated 13th February 1892, No. 291 M., Local and Municipal.

Drainage.—** There is no system of drainage and most of the sewage sinks into
the soil of the town. Three streets have been provided with drains which discharge
into the Amardvati river and Panchamadevi channel. The ¢ Komaty drain’ is in the
same condition, and as no arrangements have been made for the disposal of its contents,
they form an elongated cess-pool at its end. Some measures should be taken to remedy
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laid dowm as a sine qua non that a free air inlet should be arranged for in the syphon
chamber to allow of venting the syphon readily, it being, in fact, stated that without
this the syphon will not work. Possibly, the form selected by the Sanitary Engineer-
ing department will work without this precaution; but the usual arrangement.
adopted in consequence of this belief is as follows : —

Trrespective of the syphon question, this being the head of the sewer it would be:

better that it be ventilated. The plan leaves it to imagination how the syphon flush-
chamber is to be entered for cleansing, regulating flow, &e.

Necessity for the Scheme:

V. (Paragraph 4).—The Sanitary Engineer’s department relies upon statements
n a.,bstracte of sanitary reports, page 76, annual report for 1892, as to necessity of
drainage, These “ abstracts” are from reports by Chairmen of Municipalities, and,
although the Sanitary Commissioner may modify or expunge certain statements and is
responsible, it must be remembered they are not original.” The following are the
views expressed by my predecessors :—

, * Tha river is the principal drinking water-supply, but it'is an unsatisfactory source asit is
subjected to contamination in many ways and bodies are burnt and buried in its bed. There are
17 public wells, all having walls and platforms, but they are not provided with drains to mrry
‘ ¢’ away the waste water. The private we in
*.G.0., No. 115 M., dated 27th January 1893. tlv::ybackyards of houses usually contain

brackish water and are wholesome supplies.” *

“ Drinking water is obtained from the river Amarhvati and from wells. The river supply is
not satisfactory, for the water has probably been polluted at every town and village near which
{;)he river has flowed and after its arrival at Karir the water is made still more impure by the

. and burial of bodies, by the washing of bodies and clothes, and by the discharge into the
river of town sewage. . . . . There are several well-constructed wells in the town, but
: the water of some of them is in danger O
+G.0., No. 1584 M:, dated 16th November being contaminated with sewage. Ixcept
e towards the river, water is at a considerable
le Tiving to the north of New Street depéh from the surface of the Eron
v h. 0! O ew 1 t e rl
for druking w abie 4 et complained that they had to go e way

Indeed, the mere fact of consumption being reckoned by the Sanitary Engineer’s
department at only three gallons per head seems to me a sufficient reason for the
urgency for a water-supply being established. The restriction of the use of water
below requirements for sanitary purposes shows the difficulty with which water 18
obtained. ~ As a fact, great inconvenience is felt as to the distance of this new supply.

T'hd Chairman, for example, informed me that_he lives so far from the river that he

(

has to content himself with brackish well water.”” The river water is highly contami-
nated with feecal matter. Cholera mortality in Kardir amounted, during the last
epidemic, to 9-1 per mille. 1 believe, therefore, that the reason given by the Sanitary
Engineer’s department as to the urgency of drainage when compared with a water-
supply is not tenable. Any scheme of drainage of Kartr would be attended with
much difficulty as to obtaining good sanitary results, if applied to the whole town.
Although the engineering task in laying out drains, &c., would be simple enough,
the after joining of the houses would be unusually complicated ; except in three of the
main streets, the houses drain not towards the front but to the back into lengthy
court-yards. If, therefore, to get rid of existing nuisance Car Street, Main Bazaar
Street and Comity Street were drained into suitably situated land, I believe, so far as
drainage is concerned, these steps would femporarily suffice, whilst it would be
advisable for Government to direct the energies of the Sanitary Engineer’s department
to the task of giving the town a pure public water-supply, which ought not to prove
an expensive matter.

Forr S1. GEORGE, (Signed) W. G. KING, Surgn.-Lieut.-Col.,
19th May ,1894. Acting Sanitary Commissioner for Madras.
No. 427.

Referred to the Sanitary Engineer for remarks.
(By Order.)
Forr St. GEORGE, (Signed) L. DAVIDSON,
4th June 1834 Ag. Assistant Secretary.

To the Sanitary Engineer.

From R. E. ELLIS, Esq., AssoC. M. INSE. C.E. Acting Sanitary Engineer to
Government, to the Chief Secretary to Government, dated Fort St. George,

95th June 1894, No. 1411.

With reference to your endorsement No. 427, dated 4th June 1894, T have the
honour to submit herewith a memorandum on the Acting Sanitary Commissioner’s
remarks on the Kartr drainage scheme.

2. The papers which accompanied the reference above quoted are herewith

. returned.

L S s
ENCLOSURE:

Memorandum on the Acting Sanitary Commissioner’s remarks on the Karur Drainage
Schems.

The principal point in the Acting Sanitary Commissioner’s memorandum that
requires a reply is the urgency or otherwise of a drainage scheme for Karir. Doctor
King quotes certain remarks of his predecessors in support of his contention that
Karar stands more in need of a water-supply than drainage. Dr. King would have
represented facts more correctly if he had quoted also the remarks of his predecessors
on the drainage of Karir side by side with their remarks on its water-supply. The
undersigned begs to invite the attention of Government to the following remarks of
Doctors Laing and Dymott extracted from the very Government Orders quoted by

Dr. King :(—
G.0., dated 181h February 1892, No. 291 M., Local and Municipal.
Drainage.—* There, is no system of drainage and most of the sewage sinks into
the soil of the town. Three streets have been provided with drains which discharge
into the Amardvati river and Panchamadevi channel. The ¢ Komaty drain’ is in the
same condition, and as no arrangements have been made for the disposal of its contents,
they form an elongated cess-pool at its end. Some measures should be taken to remedy

|
|
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this defect ; arrangements could easily be made so that the sewage from the drain
could be used for 1'rr1gatmg and manuring land in the neighbourhood. 4 drainage
scheme is much required for this town and one 1s to be prepan{ 2l

&

G.0., dated 27th January 1893, No. 115 M., Local and Municipal.

sz'nage.——“ No change since last inspection, and most of the sewage sinks into
the soil of the ground. The ‘Komaty drain’ was in the same defective condition
and no proper arrangements had been made for the disposal of its contents. A
drainage scheme Jor the town is much needed and one is to be prepared.’

G.0., dated 16th November 1893, No. 1584 M., Local and Municipal.

.Dramagg.—“The matter is at present engaging the attention of the Savitary
Engineer. The sewage is to be conducted to the north-east of the town ; there is a
sx}ltable site for a sewage farm to the west of the Vangal road beyond the Pallars’
village. The present drains are very unsatisfactory, and in many places the air is
poisoned by the emanations from stagnant sewage. A good drainage system witl, no
doubt, improve the quality of the well water of the town. The Komaty drain appears to
have been well constructed, but unfortunately the sewage is discharged directly into
the river, and some people draw water below the point of discharge.”

2. The above extracts go to prove that the Sanitary Commissioner’s department
has been for years perfectly cognizant of the fact that a drainage scheme for Karar
was under preparation, that they attached more importance to a drainage scheme than
toa water-supply scheme, and that they reiterated remarks to the above effect in every
inspection report since 1891,

3. As has been stated in the report on the drainage scheme, the original object
of the scheme was that it should enable the municipality of Kartr to construct street
drains in such localities where they were most needed on some concerted plan so as to
form part of a general scheme for the town. But during the period that elapsed
between the time that the question of a drainage scheme was first considered and its
final submission to Government such emphatic opinions were pronounced by Doctors
Laing and Dymott as to the necessity of a comprehensive drainage scheme that this
department thought it desirable to suggest methods for carrying out the works within
a limited number of years. There was, however, 1o wish on the part of this depart-
ment to insist that the scheme should be taken up as a whole, for, in the concluding
portion of paragraph 14 of the drainage report, it has been suggested that if means do
not permit of the scheme being undertaken as a whole, the municipality should spend
Rs. 2,000 yearly in constructing new drains according to the scheme.

4. Dr. King admits that Car Street, Main Bazaar Street and Komati Street need
drains apart from the question of the introduction of a water-supply. With Rs. 2,000
annually it will take five years to drain the above three streets; at the expiration of
five years there will probably be other streets that require draining. The undersigned
adheres to the opinion expressed in the report on the drainage scheme that if means
cannot be found to undertake the drainaye scheme as a whole, the municipality should
spend Rs. 2,000 annually in constructing street drains, taking up those first that
reqmreﬂmost attention.
¢ 5. A water-supply project for Kartir will cost not less than a lakh of rupees.

The interest a.nd smkmg. fund on a lakh of rupees will be Rs. 6,000 annually. The
cost of pumping and maintenance of works will be about Rs. 4,000 annually. The
project will thus cost the municipality about Rs. 10,000 annually, or if Government
contribute a moiety of the capital cost, the annual charge will be Rs. 7,000.

6. A water-tax will bring to the municipality a revenue of Rs. 2,600, and this
added to the Rs. 2,000 estimated as the prqbal?le yi);ld from enhancemen’t of house-tax
and the imposition of profession tax, the total sum available for the water-supply
project would be Rs. 4,500 which, looking to the figures given in the previous
paragraph, is quite inadequate.

7. The “other remarks of the Sanitary Commissioner will now be dealt with in
their order :—

9

1. The area to the west of the town is shown on the map (sheet No. 1). This
area is not included in the scheme as it is beyond the thickly populated area of the
town, but the question of draining it in future has been duly considered. 'The levels
of this area are marked on the plan—uvide sheet No. 1—and an inspection of these levels
will show that the levels admit of this area being drained into the proposed sewers.

The Sanitary Commissioner’s recommendation that sewer No. 2 be omitted must
be condemned. The sewer is intended to intercept the sewage of an area that drains
into the river which is the principal source of drinking water. Looking to this
fact, and also that the area holds a population of 4,000 which is not insignificant
enough to be ignored, the proposal of the Sanitary Commissioner to do away with the
intercepting sewer does not appear to be advisable.

Sewer No. 1 is the sewer which passes through the valley in which the Karir
irrigation channel lies. It is not understood what Dr. King means by first saying
that this sewer should be omitted and then recommending that an intercepting sewer
should be laid in the valley through which the irrigation channel flows.

II. The undersigned cannot agree with Dr. King in thinking that a provision for
quarter of an inch of rainfall would be sufficient. In England, where the rainfall is
more equable than in tropical climates, it is considered necessary to provide for a rain-
fall of 1 to 1 inch per hour. 1In India most of the rain falls in about three months of
the year, and the rate of fall is frequently in excess of half an inch per hour. The
reason advanced for curtailing the provision for rainfall, namely, that the town has a
good surface fall, does not hold good in the case of a surface drainage scheme, though
it would be so in an underground drainage scheme. In an underground drainage
scheme proper arrangements can be made for excluding rain water from the sewers.
Tt is impossible to exclude storm water from surface drains, and when a surface drain
is not sufficiently large for storm water, it overflows, and the tendency is, it has been
found, to scour out the sides of the road; ou the cessation of rain the mud thus
scoured out subsides into the bottom of the drain.

There will be no economy in limiting the rainfall to quarter of an inch. Most of
the drains are 6 inches in size. It is inadvisable to have street drains of any smaller
size. There will be a small saving in the large sizes of the drains, but this 'ecwomy '
can only be effected at the sacrifice of efficiency.

Storm overflows on the intercepting sewer were fully contemplated when wbrking
out the scheme. Their omission on the plan is an inadvertence.

II1. The proposal to defer the construction of the intercepting sewers was with
reference to the execution of the scheme piecemeal. If only Rs. 2,000 are available
yearly for expenditure on the scheme, it would take 15 years to complete the sewers
alone. Until the street drains are completed the intercepting sewers would be
inactive. The money should decidedly be laid out in the construction of street drains
first. The great point is to remove the sewage from the streets; at present it soaks -
into ground at the door of the houses. If street drains are constructed first, it would
remove the sewage from the immediate vicinity of the houses and could be discharged
into the adjoining fields or cess-pits.

IV. Rupees 2,000 include cost of land. The land is suitable for sewage
farming. There is no necessity or reason for underdraining the land. It is not
proposed to realign streets. The realignment of a single street may probably cost as
much as the whole scheme. All that would be necessary is to remove some very
prominent projections in the shape of verandahs or pyals. What these will be can
only be ascertained during the actual construction of the drains. There is no reason
why a land liable to floods should not be converted into sewage farms. Of ihe two
sites proposed, only one is liable to be flooded occasionally. Both the lands are now
cultivated. If liability to floods is not a bar to its cultivation, it would not be a bar
for a sewage farm, as when the land is flooded the sewers would be discharging at the

overflows.

8. The manholes will be of the standard type proposed for Negapatam, the
drainage scheme for which town has been approved by the Chief Engineer, P’llblic
Works Department. ~ Messrs. Burn and Co.’s stoneware pipes bave been estimated for
They will be jointed with cement with an inner ring of tarred yarn. :

3




8

this defect ; arrangements could easily be made so that the sewage from the drain
could be used for irrigating and manuring land in the neighbourhood. 4 drainage
scheme is much required for this town and one 18 to be preparid'”

« 8

G.0., dated 27th January 1893, No. 115 M., Local and Municipal.

Drainage.— No change since last inspection, and inks i

: ) most of the sewage sinks into
the soil of the ground. The ‘Komaty drain’ was in the same defective condition
and no proper arrangements had been made for the disposal of its contents. A
drainage scheme for the town is much needed and one is to be prepared.”’

G.0., dated 16th November 1893, No. 1584 M., Local and Municipal.

.Dmmagf:’.——“ The matter is at present engaging the attention of the Sapitary
Er_!gmeer.' The sewage is to be conducted to the north-east of the town ; there is a
suitable site for a sewage farm to the west of the Vangal road beyond the Pallars’
village. The present drains are very unsatisfactory, and in many places the air is
poisoned by the emanations from stagnant sewage. A good drainage system willy no
doubt, improve the quality of the well water of the town. The Komaty drain appears to
have been well constructed, but unfortunately the sewage is discharged directly into
the river, and some people draw water below the point of discharge.”

9. The above extracts go to prove that the Sanitary Commissioner’s department
has been for years perfectly cognizant of the fact that a drainage scheme for Kartr
was under preparation, that they attached more importance to a drainage scheme than
toa wa.ter-supply scheme, and that they reiterated remarks to the above effect in every
inspection report since 1891.

3. As has been stated in the report on the drainage scheme, the original object
of the scheme was that it should enable the municipality of Kardr to construct street
drains in such localities where they were most needed on some concerted plan so as to
form part of a general scheme for the town. But during the period that elapsed
between the time that the question of a drainage scheme was first considered and its
final submission to Government such emphatic opinions were pronounced by Doctors
Laing and Dymott as to the necessity of a comprehensive drainage scheme that this
department thought 1t desirable to suggest methods for carrying out the works within
a limited number of years. There was, however, no wish on the part of this depart-
ment to insist that the scheme should be taken up as 2 whole, for, in the concluding
portion of paragraph 14 of the drainage report, it has been suggested that if means do
not permit of the scheme being undertaken as a whole, the municipality should spend
Rs. 2,000 yearly in constructing new drains according to the scheme.

4. Dr. King admits that Car Street, Main Bazaar Street and Komati Street need
drains apart from the question of the introduction of a water-supply. With Rs. 2,000
annually it will take five years to drain the above three streets ; at the expiration of
five years there w%]l. probably be other streets that require draining. The undersigned
adheres to the opinion expressed in the report on the drainage scheme that if means
cannot be found to undertake the drainaye scheme as a whole, the municipality should

spend Rs. 2,000 annually in constructing street drains, taking up those first that
require most attention.

# 4 :
o 5. A water-supply project for Kartr will cost not less than a lakh of rupees.
The interest and sinking fund on a lakh of rupees will be Rs. 6,000 annually. The
cost of pumping and maintenance of works will be about Rs. 4,000 annually. The
project will thus cost the municipality about Rs. 10,000 annually, or if Government
contribute a moiety of the capital cost, the annual charge will be Rs. 7,000.

6. A water-tax will bring to the municipality a revenue of Bs. 2,600, and this
added to the Rs. 2,000 estimated as the proba.l?le yield from enhancement of house-tax
and the imposition of profession tax, the total sum available for the water-supply
project would be Rs. 4,500 which, looking to the figures given in the previous
paragraph, is quite inadequate.

7. The “other remarks of the Sanitary Commissioner will now be dealt with in
their order :—
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1. The area to the west of the town is shown on the map (sheet No. 1). This
area is not included in the scheme as it is beyond the thickly populated area of the
town, but the question of draining it in future has been duly considered. 'The levels
of this area are marked on the plan—vide sheet No. 1—and an inspection of these levels
will show that the levels admit of this area being drained into the proposed sewers.

The Sanitary Commissioner’s recommendation that sewer No. 2 be omitted must
be condemned. The sewer is intended to intercept the sewage of an area that drains
into the river which is the principal source of drinking water. Looking to this
fact, and also that the area holds a population of 4,000 which is not insignificant
enough to be ignored, the proposal of the Sanitary Commissioner to do away with the
intercepting sewer does not appear to be advisable.

Sewer No. 1 is the sewer which passes through the valley in which the Kardr
irrigation channel lies. It is not understood what Dr. King means by first saying
that this sewer should be omitted and then recommending that an interc'epting sewer
should be laid in the valley through which the irrigation channel flows.

IT. The undersigned cannot agree with Dr. King in thinking that a provision for
quarter of an inch of rainfall would be sufficient. In England, where the rainfall is
more equable than in tropical climates, it is considered necessary to provide for a rain-
fall of £ to 1 inch per hour. In India most of the rain falls in about three months of
the year, and the rate of fall is frequently in excess of half an inch per hour. The
reason advanced for curtailing the provision for rainfall, namely, that the town has a
good surface fall, does not hold good in the case of a surface drainage scheme, though
it would be so in an underground drainage scheme. In an underground drainage
scheme proper arrangements can be made for excluding rain water from the sewers.
It is impossible to exclude storm water from surface drains, and when a surface drain
is not sufficiently large for storm water, it overflows, and the tendency is, it has been
found, to scour out the sides of the road; on the cessation of rain the mud thus
scoured out subsides into the bottom of the drain.

There will be no economy in limiting the rainfall to quarter of an inch. Most of
the drains are 6 inches in size. Tt is inadvisable to have street drains of any smaller
size. There will be a small saving in the large sizes of the drains, but this economy
can only be effected at the sacrifice of efficiency.

Storm overflows on the intercepting sewer were fully contemplated when Wbrking
out the scheme. Their omission on the plan is an inadvertence.

II1. The proposal to defer the construction of the intercepting sewers was with
reference to the execution of the scheme piecemeal. If only Rs. 2.000 are available
yearly for expenditure on the scheme, it would take 15 years to complete the sewers
alone. Until the street drains are completed the intercepting sewers would be
inactive. The money should decidedly be laid out in the construction of street drains
first. The great point is to remove the sewage from the streets; at present it soaks -
into ground at the door of the houses. If street drains are constructed first, it would
remove the sewage from the immediate vicinity of the houses and could be :ijscharged
into the adjoining fields or cess-pits.

IV. Rupees 2,000 include cost of land. The land is suitable for sewage
farming. There is no necessity or reason for underdraining the land. It is n%t
proposed to realign streets. The realignment of a single street may probably cost as
much as the whole scheme. All that would be necessary is to remove some very
prominent projections in the shape of verandahs or pyals. What these will be can
only be ascertained during the actual construction of the drains. There is no reason
why a land Jiable to floods should not be converted into sewage farms. Of the two
sites proposed, only one is liable to be flooded occasionally. DBoth the lands are now
cultivated. If liability to floods is not a bar to its cultivation, it would not be a bar
for a sewage farm, as when the land is flooded the sewers would be discharging at the

overflows.

8. The manholes will be of the standard type proposed for Negapatam, the
drainage scheme for which town has been approved by the Chief Engineer, P’Ublic
Works Department. Messrs. Burn and Co.’s stoneware pipes bave been estimated for.
They will be jointed with cement with an inner ring of tarred yarn.
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9. The silt traps are economical and their efficiency has been practically tested.
Their positions-are marked on the sections of streets.

10. The iron tank holds water sufficient to charge the syphon twice. A flush is
most needed when the sewers run at their lowest. This is usually between 12 and
8 .M., or between 9 P.M. and 3 Am. These are inconvenient hours for a cooly to
work, it is therefore considered best to store the full supply required in the iron tank,
and so regulate the tap that the syphons will act about the time a flush is most
needed. It is proposed to manufacture the syphon locally.

11. Dr. King has reproduced in his memorandum an illustration which he
describes as a free air inlet arrangement. The exact function of this arrangement is
to expel air from the syphon chamber as it is being gradually filled up. A simple
opening in the side of the chamber near its top will serve the purpose of an air outlet
efficiently. In fact, the arrangement shown by Dr. King is not applicable to the
syphon proposed for Kartr. It can only be adopted when the syphon chamber is placed
under a street, in which case it is not desirable to have an opening immediately over
the top of the chamber as this would admit dust.

[ Forr Sr. GEoRGE, (Signed) R. E. ELLIS,
26th June 1894, Ag. Sanitary Engineer to Government.
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

/

Reap—the following papers :—

From J. A. JONES, Esq., MEM. INST. C.E., F.R.S.E., Sanitary Engineer to Govern-
ment, to the Chief Secretary to Government, dated Fort St. George, 28th
November 1893, No. 2567.

Agreeably to the programme of work of this department for 1893, approved in
G.0., dated 12th December 1892, No. 2035 M., Local and Municipal, I have the
honour to forward herewith plans, estimate and a report on a scheme for the improve-
ment of the drainage of Kartir. : 3

2. Eighteen sheets of longitudinal sections showing size, gradient and levels of
street drains are being bound in book-form, but I presume it will not be necessary to
forward these to Government.

e

Excrosure,
Report on a scheme for the improvement of the drainage of Karir.

The town of Kartir lies on the left bank of the Amardvati river. It is on

/  elevated ground which from a central point within the town slopes down on all sides.

It is therefore evident that if the drainage of the whole town is to be collected at one -

- point, an intercepting sewer completely encircling the town is required.
2. Except in one or two streets, there are no masonry drains in the town.

3. The streets have a good fall, averaging about 1 in 100.
- 4. The town supply of water is derived from pits or channels in the bed of the

- Amardvati and from wells within the town itself. The river water is said to be good

and is freely used (vide abstract of sanitary reports of municipalities, page 76 ; the

~annual report of the Sanitary Commissioner for Madras for 1892). There is therefore
‘no immediate necessity for an improved piped supply of water ; and as long as the

supply remains unpiped, it will be very limited, probably not more than 2 or 3
e Yiead por Sion, T M Akl g 5o
6. A good surface fall and a limited supply of water are good reasons for prefer-
ring a surface drainage scheme. BT
6. In the present scheme the surface drains are designed to carry off a rainfall
of half an inch per hour. The maximum rainfall at Kardr within tll'nrgrpast 16 years

“was 35 inches in 1880, and of this some 11 inches fell in October. The Pprovision of

half an inch per hoar is ample.

7. The gradient of the drains must necessarily depend upon the surface fall of
the streets, which, as already stated, averages about 1in 100, and the average velocity

in the drains when running full would be about 3 feet per second.

- 8. The drains proposed are semi-oval in shape with their top breadth equal to the
depth (vide plan No. 3). T}ley will be constructed of brick in chunam. The two
side walls will be capped with table-moulded bricks in cement or cement concrete
slabs; and the inside of the drains will be plastered in cement.

B e T e LA . e st o~ sy ey 1 v

o

o s




|

S0 ada e o () 3)

2 19t Marcu 1895, No. 469 M., Locar axp MUNICIPAL.

9. The town is divided into seven areas for the purpose of drainage. The
drainage of each area will be concentrated at a point at the base of the eone which
forms the town site. For the collection of the sewage proper from these various areas
there will be two sewers starting in opposite directions from the west end of the town.
The two sewers, which ate denomitated No. 1 and No. 2, converge near the toll-gate
at the south entrance to the railway compound. A combined sewer then passes along
the road to Ndmakkal to the proposed sewage farm, which will be to the north of the
railway line. There are here two sites for the sewage farm ; the choice must depend
upon financial considerations. The land marked B is sufficiently low to be commanded
by the sewer. If this land is selected, the sewer will terminate in a small cistern from
which the sewage will be conveyed in an open carrier as shown by dotted red line
on the general plan. The only objection to this site, and that not a very important
one, is that it is liable to be flooded. The fact that the sewage will be delivered on
the land by gravitation is a sufficient recommendation for its adoption. The other
site marked A on plan is a short distance inland from the sewer. It is the lowest site
above flood level within a reasonable distance of the town. But sewage will be
required to be lifted on to the ground. No pumping machinery will be required as
long as the present water-supply continues. With the present supply two picottahs
will be able to lift the sewage of the whole town. The question of the sites may be
left open at present for reasons that will be explained later on in this report.

10. In calculating the sizes of the intercepting sewers a provision has been made
for a flow of 15 gallons per head per diem, half of which will be discharged in 6 hours.
Fifteen gallons is the accepted minimum piped supply of water for towns in this
Presidency. The population of Kardr was, in 1881, 9,205, and in 1891 it was 10,750.
The intercepting sewers are designed for a population of 15,000.

11. Sewer No. 1 will eventually receive the sewage from a population of about
10,000 which gives a discharge of 33 cubic feet per minute. A 9-inch pipe with a fall
of 1 in 300 flowing half full and having a velocity of 21 feet per second will discharge

~ 33 cubic feet per minute.

12. Sewer No. 2 will ultimately receive the sewage from a population of 5,000
which will give a discharge of 17 cubic feet. The theoretical diameter of sewer for
this discharge would be 6 inches. But for other reasons it is considered inadvisable
to have an intercepting sewer of a less size than 9 inches. To give a flow of' 17 9ubie
feet per minute the depth in a 9-inch pipe will be 8:7 inches, and this will give a
velocity of 2:28 feet per minute, With the usual flushing arrangements the sewers
will not give any trouble.

13. Tt has been stated that the question of the sites may be left open for the
present, The reason for this is that there is no likelihood of the scheme being carried
out in its entirety within, say, the next 10 or 15 years. The circumstances which lead
to the preparation of the scheme are as follow :—

Sometime ago the Kartr Municipality wished to construct drains in some of the
important streets. They were informed that to lay disconnected bits of drains without
any reference to one another was not advisable, and it was recommended that a scheme
should be prepared first and any streets may then be drained in co.nforn}lty with the
scheme, There is therefore no undertaking on the part of the municipality to see the
scheme carried out if one was prepared. The municipality may not be able to carry
out the scheme as a whole without substantial aid from Government.

14. The rate at which the tax on buildings in Kartr is assessed is 6 per cent.
If building tax be raised to the maximum of 73 per cent. apfl if p;ofesswn tax be
levied, it is believed that the municipality will obtain an additional income of about
Rs. 2,000 which, on the assumption that Government will grant a loan, is sufficient to
pay the interest and sinking fund on say Rs. 30,000. For this sum only half of the
surface drains in the scheme could be constructed. Government may, however, be
able to give a grant in addition, and if this amounted to Rs, 29,Q00, all- the surface
drains could be completed. If, however, the Government can neither give loan nor

A

contribution, the municipality should spend the Rs. 2,000 yearly in constructing m/,

¢
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drains according to this scheme, taking up such streets first as require most attention ;
a substantial improvement in the drainage of the town would thus be effected in the
course of a few years.

15. The construction of the intercepting sewers may be deferred until a sufficient
number of street drains have been constructed to keep up a sufficient flow in the
sewers. In the meantime the sewage can be utilised on a long strip of land which is
about 1,000 feet broad and lies between the town and the river, or diverted into the
irrigation channels that run on the west of the town. The cost of the complete scheme
is Rs. 95,863 distributed as follows :—

Suiface Drains.
RS.

A e e s i 820
B ton .a . v 3,451
C oo oo ik as oo ’e o 4,429
SRR T o fir ik e S . 2,768
W Lol de oseia 9 lniien 6,079
F i b 4,303
% HBBOTL wil) Al aehihitacs RbR T 18034
Intercepting Sewer No. 1 .. .is s .o - 9,465
No.:2 <, ot 9 A wpiet R 043

»

R

»
12-inch outfall sewer i ve Ve b e G 6,849
Silt traps .. N 93 ée b . o 1,000
Flushing arrangements .. ol oo o 2,000
Sewage farm e o 5. . A 2,000
Wen . LR ) L] .. LR .. L 200
Contingencies .o s . . .o «» - 11,833

Total .. 95853

Note.—Total for surface drains with contingencies is Rs. 69,000.

(Signed) J. A. JONES,
Sanitary Engineer to Government.

. No. 867.
: Referred to the Public Works Department for remarks.
Forr Sr. GEORGE, (Signed)  A. T. PRINGLE,
5th December 1893. Assistant Secretary.
To the Public Works Department.
No. 878-C.

The Sanitary Engineer’s proposals with regard to the drainage. of the town of
Kardr in the Coimbatore district are approved in the Public Works Department.

(Signed)  J. PENNYCUICK, Colonel, R.E.,
Secrelary to Government, P.W.D.
To the Local and Municipal Department.

No. 254.
Referred to the Sanitary Commissioner for remarks.
(By Order.)
Fort Sr. GEORGE, g (Signed) L. DAVIDSON,
3rd April 1894. Ag. Assistant Secretary.

N o the Sanitary Commissioner.
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From Surgeon-Lieutenant-Colonel W. G. KING, ., ¢, D.P.H, Acting
Sanitary Commissioner for Madras, to the Chief Secretary to Govern-
ment, dated Fort St. George, 21st May 1894, No. 1019-8.

With reference to your endorsement No. 254 (herewith returned), dated 2nd
April 1894, Local and unicipal, T have the honour to submit herewith a memoran-
dum upon the proposed Kartdr drainage scheme.

2. The plans and estimates which accompanied the above reference are herewith
returned.

P

ENCLOSURE.
The. Scheme.

1. (Paragraph 1).—Although there is a slope on all sides, it is far from equal, and
the expenditure necessary for surrounding the town with an intercepting sewer should
therefore be reconsidered. Holding in memory the fact that, as the scheme stands,
the large area to the west of Kartir channel has been omitted—an area which is now
rapidly increasing as fo new houses and prosperity, and where all future extension of
the town must occur—it is worth while considering whether the simple plan of sur-
rounding the main portion of the town is the best to follow, in the interests of ecomomy.
1 believe intercepting sewers No. 1 and No. 2 could safely be dispensed with. The
chief purpose of sewer No. 2 is the receipt of sewage from very small portions of the
town bordering the river. Inspection of these areas shows that they consist almost
exclusively of mud-thatched pariah huts, placed with the utmost irregularity, so that
nothing short of rebuilding the whole would allow of drainage being carried out ;
and, then, the question as to who is to pay for impervious surfaces in these poor private
dwellings would still be a matter of doubt. TIntercepting sewer No. 1 also means
heavy expenditure, for the very few houses between the station and north Agrabaram
street.

. It is practicable to drain the chief and well populated parts of the town towards
the valley in which the Kartir channel lies, and by trusting to a single intercepting
sewer laid here that important part of the town to the west now ignored can also be
efficiently drained. This intercepting sewer could discharge upon land with a suitable
level in the direction of the discharge of the channel on the west of the town, or on
the opposite side of the railway line. A collecting well, as in the original design,
might be necessary ; but it is possible land could be commanded direct by the outfall
sewer. Given a limited sum of money, I believe this modification of the scheme
would afford the best sanitary results in practice, although the scheme of the Sani-

_tary Engineer’s department is theoretically complete for the portion of the town attended

w.

I1. (Paragraphs 6 and 7).—I consider % inch of rainfall per hour an unnecessarily
Jarge amount to receive in the instance of this town. In consideration of the excellent .

surface fall available, storm water might practically be ignored except as to small
amounts for courtyards, and, thus, further economy as to size of surface drains could
be secured. Notwithstanding the receipt on an area of, roughly, 105 acres of  inch
rainfall per hour or about 132:72 cubic feet per minute, it 1s nofwd not a single over-
flow bas been provided, although good facilities for these exist, and are desirable.
The outfall sewer is capable of discharging 1154 cubic feet per minute only. Cver:
flow must therefore be expected at the thn-_d manhple from the ]ungtmn with sewer
No. 1 unless storm water overflows are provxdqd_. w}nlst both sewers Nos. 1 .and 2 wﬂl
back up for a considerable distance beyond this point. In case the collecting well is
adopted, during Storms, and at times when lifting machinery is not working, silting
and storage of sewage will occur in both sewers. e . .
111. (Paragraph 15).—The principle here advocated of building the mtergept;n$
sewer after the surface drains have been formed should be avoided both from an

engineering and sanitary point of view. Construction should commence from the
main sewers to the periphery,

BAESLINS
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Estimate and Plans.

1V. Sewage Fuarm.—Whether the Rs. 2,000 includes compensation or not for
ground is not gtated. Likewise, 'neither the nature of the soil and its suitability for
sewage farming, nor whether it is to be underdrained is stated. No value for land
acquired nor for the realignment of streets or houses is mentioned. None of these are
trivial points, and should have been quoted. It would mot be advisable to take up
a site for the sewage farm liable to flood.

No specification, or reference to the standard plans, is afforded as to the form of
the manholes, nature of joints of stoneware pipes, or name of the maker.

In my opinion the silt traps are bad in form ; no idea is given as to the position
of these.

All plans, I think, should be prepared so that if the designer were to proceed on
leave on the day following submission, there should be no doubt as to what his
intentions were, and this is the rule followed in all engineering undertakings, and
would be advisable here also.

The statement as to flushing arrangements ” is indefinite, but it is to be
supposed in the absence of a public water-supply thgtt.puu}ping from a convenient
well or stream is intended into the iron reservoir, exhibited in the plan, in communi-
cation with the automatic syphon. The objept of an au@omatic flush, when it is
requisite to pump the water by manual labour, is not very evident. The attendance of
a cooly once daily, in any case, 1S necessary, and it would not be too much to expect
this cooly to repeat this in the eveuning, so as to secure the pulling up of a plug from
an inexpensive cistern. But granting something neater than this rough mode is
requisite, I cannot see the object of the chamber for the automatic syphon plus the
storage for the full amount of water. ‘Economy would bq secured without loss of
officiency by arranging that a reservoir be made to contain half the total water, so

thq.t on its
Wrought ircn water tank bemg ﬁned
completely it

800 gallons, costs about Rs. 86
" would allow

of overflow
by a large
pipe to the
syphon com-
B partment
which could
thus dis-
charge, al-
lowing for a
gradual fil-
ling and a
s ! second auto-
| 3 matic  dis-
;E Chﬂ.'l. 2¢e, that

@‘ i [ / might be re-
i\"‘ i gulated by a
small  pipe
& mar-
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Si.lps;‘ay from'pump
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A
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by 114 economical than that shown in the plans.” “The loss of head for startin
thmk,a ushmt;e i:lg; :: moment in practice—a full bore flush only is what is required. .
Automatic syphons are of such various descriptions, and their efficiency differs
m. gret::l)' that the maker’s name should have been specified. By most makers it is
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|

3 laid down as a sine qua non that a free air inlet should be arranged for in the syphon
bl chamber to allow of venting the syphon readily, it being, in fact, stated that without
‘ this the syphon will not work. Possibly, the form selected by the Sanitary Engineer-
& ing department will work without this precaution; but the usual arrangement
i adopted in consequence of this belief is as follows : —

e
X 17
R
THHHEH Wi
- - —1 1 e
;‘\';- .53”,‘ 4 HH AT  —
3 %t H H LT H H —
< “hﬁ - 4 - .—.'_"—"
7
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e H T THH
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' Irrespective of the syphon question, this being the head of the sewer it would be
better that it be ventilated. The plan leaves it to imagination how the syphon flush
chamber is to be entered for cleansing, regulating flow, &e.

Necessity for the Scheme.

V. (Paragraph 4).—The Sanitary Engineer’s department relies upon statements
in abstracts of sanitary reports, page 76, annual report for 1892, as to necessity of
drainage. These “ abstracts” are from reports by Chairmen of Municipalities, an

although the Sanitary Commissioner may modify or expunge certain statements and is

responsible, it must be remembered they are not * original.” The following are the
views expressed by my predecessors :—

“The river is the principal drinking water-supply, but it is an unsatisfacto it i
subjected to contamination in many ways and bodies are burnt and buried in its brgd?onﬁe?:%ml?
17 public wells, all having walls and platforms, but they are not provided with drains to

. ‘ away the waste water. Th ivat Ils i
*G.0, No. 115 M., dated 27th January 1893. the backyards of iousese ul;:lavﬁye ‘;zlistailﬁ

brackish water and are wholesome supplies.” *
“ Drinking water is obtained from the river Amarévati and from wells. The river su i
not satisfactory, for the water has probably been polluted at every town and village nmpszol}:
the river has flowed and after its arrival at Karir the water is made still more impure by the
bummf and burial of bodies, by shing of bodies and clothes, and by the discharge into the
river of town sewage. . . . . There are several well-constructed wells in the town, but
the water of some of them is in danger of being contaminated with sewage. Except towards
the river, water is at a considerable depth from
+G.0., No. 1584 M., dated 16th November the surface of the ground. The e living
1893, ' to the north of New Street complained that
N . they had to go all the way to the river for
drinking water.” t

Indeed, the mere fact of consumption being reckoned by the Sanitary Engineer’-

‘ nt at only three gallons per head seems to me a sufficient reasop”
" gﬁgea;g;efor a watg;-supplyggbeing Pestablishe‘d. The restriction of the u
below requirements for sanitary purposes shows' the difficulty with w
obtained, As a fact, great inconvenience is felt as to the distance of t ,
" he Chairman, for example, informed me that he lives so far from |

; J
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t himself with ¢ brackish well water.” The river water ishighly contami-
ted with feecal matter. Cholera mortality in Karur amountgd, during the.last
nat demic, to 91 per mille. 1 believe, therefore, that the reason given by the Sanitary
eplaeml A department as to the urgency of drainage when compared with a water
]‘angllﬂe(?r not tenable. Any scheme of drainage of Karar would be attended wit
suPPhY d%?ﬁculty as to obtaining good sanitary results, if applied to the whole town
mu(l‘,l 1}1 the engineering task in laying out drains, &c., would be simple enough
Al ?:gr :oining of the houses would be unusually complicated ; except in three of the
s 8 et ]ts tﬁe houses drain not towards the front but to the back into lengihy
o re;s. > 1f. therefore, to get rid of existing nuisance Car Street, Main Bazaar
court-yard bomiéy Street were drained into suitably situated land, I believe, so far as
P 's/concerned, these steps would - temporarily suffice, whilst it would be
dral_na%f Ifor Government to direct the energies of the Sanitary Engineer’s department
:g&s: taZk of giving the town a pure public water-supply, which ought not to prove

an expensive matter.

has to conten

Signed W. G. KING, Surgn.-Lieut.-Col.
E;_g?; %;yGEf;;:’ : : Acting Sanitary CO;nmz'ssz'oner Jor Mad;as.
No. 427.
Referred to the Sanitary Engineer for remarks.
(By Order.)

L. DAVIDSON,
Ag. Assistant Secretary.

Forr St. GEORGE, (Signed)

At June 1894.
To the Sanitary Engineer.

From R. E. ELLIS, Esq., AssoC. M. INST. C.E., Acting Sanitary Engineer to
. Government, to the Chief Secretary to Government, dated Fort St. George,

95th June 1894, No. 1411. A
With reference to your endorsement No. 427, dated 4th June 1894, T have the
honour to submit berewith a memorandum on the Acting Sanitary Commissioner’s
r:marks on the Kardr drainage scheme.
9. The papers which accompenied the reference above quoted are herewith

returned.
ENCLOSURE.
! ni jssioner’ ks on the Karur Drainage
um on the Acting Sanitary Commissioner's remar.
Memrnd Seheme.

o . siw 9
.+ o1 point in the Acting Sanitary Commissioner’s memor:'mdum that
The Pgn(ily??s tIl)le urgency or otherwise of a drainage scheme for Karir. ~Doctor
requires a rep . remarks of his predecessors in gupport,of his contention that

%ingr %}cl:rtgz (:zlt:l in need of a water-supply than drainage. Dr. King would have
art

cctly if he had quoted also the remarks of his predecessors
representet.i iaegso?l‘%zr‘g’rrgi de){)Y side with their remarks on its water-supply. The
on the .dralg %e s to invite the attention of Government to the following remarks of
WdetzSIgizing fnd Dymott extracted from the very Government Orders quoted by
Doc I:S e
Dr. King i~ . No. 201 M., Local and Municipal
: 0.0, dated 134% February 1892, No. 291 M., Local and Municipal. :
" «There is no system of drainage and most of the sewage sinks into
Drainage-— """y o6 streets have been provided with drains which discharge

i Neoil of the toWD- river and Panchamadevi channel. The ¢ Komaty drain’ is in the

Lo Amardvatl 25 no arrangements have been made for the disposal of its contents,

'ditidlii négw 1 cess-pool at its end. Some measures should be taken to remedy:
a1 €10 :
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this defect ; arrangements could easilj be made 8o that the sewage from the drain

could b.e used for i_rriguting and manuring land in the neighbourhood. A drainage
scheme is much required for this town and one is to be prepared.;’

6.0., datsd 27th January 1898, No. 115 M., Local and Municipal.

Drainage.—* No change since last inspection inks i

‘ . , and most of the sewage sinks 1nto
the soil of the ground. The ‘Komaty drain’ was in the same defectir:'e condition
a.nd.no proper arrangement§ had been made for the disposal of its contents. A4
drainage scheme for the town 13 much needed and one is to be prepared.” :

6.0., dated 16th November 1893, No. 1584 M., Local and Munieipal.

.Drainage.—“ The matter is at present engaging the attention o i

Engineer. The sewage is to be conducted to %hegl nogrth-east of the tofthlh'e tl?zgti:ri
suitable site for a sewage farm to the west of the Vangal road beyond the Pallars’
village. The present. drains are yery unsatisfactory, and in many places the air is
poisoned by the emanations from stagnant sewage. A good drainage system will, no
doubt, improve the quality of the well water of the town. The Komaty drain appear; to
have been well constructed, but unfortunately the sewage is discharged directly into
the river, and some people draw water below the point of discharge.” A

9. The above extracts go to prove that the Sanita Commissioner’s
has been for years __perfectly cognizant of the fact thatrz drainage schemedigir]tilﬁgf-
:;as :'n(::r s)repalnatul)ln, that t(ing] att?]ched more importance to a drainage scheme than
a water-supply scheme, and that they reit 1
gt reporg —— by y reiterated remarks to the above effect in every
3. As has been stated in the report on the drainage scheme the origi i
of t'he gcheme was ’gh_at it should enable the munieipali{’y of Kani’r toee?;fi:l:éto;ﬁci
drains in such localities where they were most needed on some concerted plan so as :
form part of a general scheme for the town. DBut during the period that ela 3
between the time that the question of a drainage scheme was first considered angs?t
final submission to Government such emphatic opinions were pronounced by Doot;rs
Laing and Dymott as to the necessity of a comprehensive drainage scheme that'thi:
de?ar.tment thought it desirable to suggest methods for carrying out the works within
a limited number of years. There was, however, no wish on the part of this depart-
ment to insist that the scheme should be taken up as a whole, for, in the conelulgzn
portion of paragraph 14 of the drainage report, it has been suggested that if means d?)
not permit of the scheme being undertaken as a whole, the municipality should spend
Rs. 2,000 yearly in construeting new drains aceording to the scheme. i

4. Dr. King admits that Car Street, Main Bazaar Street and i
drains apart from the question of the introduction of a water-supplyl.{m%gtilthstfl'{:egnggg
annually it will ta:ke five years to drain the above three streets; at the expirs;.ﬁt;n of
five years there w1_ll.probably be other streets that require drainin’g. The undersigned
adheres to the opinion expressed in the report on the drainage scheme that if means
cmgtRbe f;u(%loto un&:ﬁtalge the dtrrt:icnage scheme as a whole, the municipality should
8. 2, ann in cons ing street drai i
:g;zire most attention. < g o g g s 7
5. A water-supply project for Karir will cost not less than a lakh of rupees
The interest and sinking fund on a lakh of rupees will be Rs. 6,000 annually. T}
cost of pumping and maintenance of works will be about Rs. 4,000 annually. 7
project will thus cost the municipality about Rs. 10,000 annually, or if Govery
contribute a moiety of the capital cost, the annual charge will be Rs. 7,000. /

6. A water-tax will bring to the municipality a revenue of Rs. 2,50

added to the Bs. 2,000 estimated as the probable yield from enhancement /

and the imposition of profession tax, the total sum available for the/
project would be Rs. 4,500 which, looking to the figures given ¥
paragraph, is quite inadequate. /

7. The other remarks of the Sanitary Commissioner will n%/
their order :— j

© gites propos

e ;
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1. The area to the west of the town is shown on the map (sheet No. 1). This
a is not included in the scheme as it is beyond the thickly populated area of the
town, but the question of draining it in future has been duly considered. The levels
of this area areé marked on the Pla.n-—v.ide sheet No. 1——.and an inspection of these levels
will show that the levels admit of this area being drained into the proposed sewers.

The Sanitary Commissioner’s recommendation that sewer No. 2 be omitted must
be condemned. The sewer is intended to intercept the sewage of an area that drains
into the river which is the principal source of drinking water. Looking to this
fact, and also that the area holds a population of 4,00Q v_vhlch is not insignificant
enO\,lgh to be ignored, the proposal of the Sanitary Commissioner to do away with the
intercepting SeWeT does not appear to be advisable. :

Sewer No. 118 the sewer which passes through the valley in which the Kardr
irrigation channel lies. 1t is not understood what Dr. King means by first saying
that this sewer should be omitted and then recommending that an intercepting sewer
ghould be laid in the valley through which the irrigation channel flows.

11. The undersigned cannot agree with Dr. King in thinking that a provision for
quarter of an inch of rainfall would be sufﬁcient: In England, where the rainfall is
more equable than in tropical climates, it is considered necessary to provide for a rain-
fall of 2 to 1 inch per hour. In India most of the rain falls in about three months of
the year, and the rate of fall is frequently in excess of half an inch per hour. The
reason advanced for curtailing the proyision for rainfall, namely, that the town has a
good surface fall, does not hold good in the case of a surface drainage scheme, though
it would be 80 in an underground drainage scheme. In an underground drainage
scheme proper arrangements can be made for excluding rain water from the sewers.
Tt is impossible to exclude storm water from surface drains, and when a surface drain
: tly large for storm water, it overflows, and the tendency is, it has been

is not suﬂicien : X ;
gound, to scour out the sides of the road; on the cessation of rain the mud thus

gcoured out cubsides into the bottom of the drain.
There Will be no economy in limiting the rainfall to quarter of an inch.  Most of
the drains are 6 inches in size. .It is inadvisable to have street drains of any smaller

There will be a small saving in the large sizes of the drains, but this economy

ean only be effected at the sacrifice of efficiency.
Storm overflows on the intercepting sewer were fully contemplated when working

out the scheme Their omission on the plan is an inadvertence.

111 The /proposal to defer the construction of the intercepting sewers was with
ce to the execution of the scheme piecemeal. If only Rs. 2,000 are available
early for expenditure on the scheme, it would take 15 years to complete the sewers

" Until the street drains are completed the intercepting sewers would be
inactive. The money should decidedly be laid out in the construction of street drains
Gest. The great point is to- remove the sewage from the streets; at present it soaks
into ground at the door of the houses. If street drains are constructed first, it. would

romove the sewage from the immediate vicinity of the houses and could be discharged

into the adjoining fields or cess-pits.
£¥ Rupec 2,000 include cost of land. The land is suitable for sewage
ing. There is no necessity or reason  dseaiaitis Gk, ST uiwmot

. h;;nged to realign streets. The realignment of a single street may probably cost as
fnugh as the whole scheme. All that would be necessary 18 to remove some very

3 :octions in the shape of verandahs or pyals. What these will be can
P’°‘“‘$§§£ﬂi ned during the actual construction of the drains. There is no reason
Jand liable to floods should not be converted into sewage farms. Of the two

od, only one is liable to be flooded oocasmnolly . Both the Jands are now
1f liability to floods is not a bar to 1ts cultivation, it would not be a bar

cultivated: farm, as When the Jand is flooded the sewers would be discharging at the

for a sewage

overﬁeWr‘;-h » manholes will be of the standard type proposed for Negapatam, the
. 8. . scheme for which town has been approved by the Chief Engineer, Public
Department: ~ Messrs. Burn _and Co.’s stoneware pipes have been estimated for.
1 be jointed with cement with an inper ring of tarred yarn.

3
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9. The silt traps are economical and their efficiency has been practically tested..

Their positions are marked on the sections of streets,

10. The iron tank holds water sufficient to charge the s g o T
most needed when the sewers run at their lowest. gThis isyﬁsually between 12 and
3 p.M., or between 9 P.M. and 3 Am. These are inconvenient hours for a cooly to
work, it is therefore considered best to store the full supply i'eqnired in the iron tank,

and so regulate the tap that the syphons will act about the time a flush is most
needed. It is proposed to manufacture the syphon locally.

. 11 Dr. King bag reproduced in his memorandum an illustration which he
describes as a free air inlet arraugement. The exact function of this arrangement is
1o ex.pel air frmp the syphon chamber as it is being gradually filled up. A simple
opening in the side of the chamber near its top will serve the purpose of an air outlet
efficiently. In fact, the’arrangement shown by Dr. Kiug is not applicable to the
syphon proposed for Kartr. It can only be adopted when the syphon chamber is placed
under a street, in which case it is not desirable to have an opening immediately over
the top of the chamber as this would admit dust. i

Forr S1. GEORGE, (Signed) R. E. ELLIS
26th June 1894. Ag. Sanitary Engineer to G'ovemmmt.
No. 633.
Referred to the Public Works Department for favour of remarks.
~ Forr Sr. Grorek, (Signed) W. FRANCIS,

4th August 1894.
To the Public Works Department, with plans.

Note by the Chief Engineer, Public Works Department.

I consider that Mr. Ellis has fully met the Sanitary Commissioner's obiect:
to the proposed scheme for the drainage of Kardr with the fz:)llll:;isn;b];chqnt
cations :— : ualif

(a) I am of opinion that for Kartr, as for any other town in India. a é
water-supply is of more importance than a drainasée scheme, and thal:,,if :ggi tc;?:
cannot have both, the former should have the preference. At the same time it is
conclusively shown that Dr. King or his predecessors concurred in the necessity for
the latter. -

(¢) Mr. Ellis explains, or rather explains away, the proposal to defer the

construction of the intercepting sewers, but in point of fact, if only Rs. 2,000 yearly

were available for expenditure on the scheme, it would not be worth while to begin
it at all ; if it is to be undertaken funds should be provided sufficient to complete it
in at most two years and in that case the intercepting sewers should be the first and-
not the last part to be carried out. ‘

I regret that, by an oversight on my part, these papers have been mislaid and
their disposal thus postponed. :

(Signed)  J. PENNYCUICK, Colonel, R. E,

11th February 1895. Chief Engineer, P.W.D.

No. 564-C.

Transferred to the Local and Municipal Department with advertence to its
endorsement No. 633, dated 4th August 1894, and the referred papers returned.

(Signed)  J. PENNYCUICK, Colonel, R. E.,

13th February 1895. Secretary to Government, P.W.D,

To the Local and Municipal Department, with papers.

Ag. Assistant Secretary.

i
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Orpr—dated 19th March 1895, No. 469 M., Local and Municipal.
The Government agrees with the Chief Engineer in considering that in Karir

i ater-supply is of more importance than a drainage scheme. The Sunitary
%ﬂ‘éﬁgﬂ;ﬁl accortfiggly be requested to draw up a scheme of water-supply as soon

as his other engagements will permit him to do so.
(True Extract.)

J. F. PRICE,
Claef Secretary.

Cha.irmﬁn, Municipal Council, Kardr.
Collector of Coimbatore.
Sapitary Commissioner.

itary Engineer.
1 %’?E:lic )\’Vorks Department.
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