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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—again the following paper :—
G.0., dated 30th March 1894, Mis. No, 414 M., Local and Munieipal.

+ Read—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, 6th
November 1893, No, 2415.

Referring to my letter No. 2570, dated 23rd November 1892, embodied in G.O.,
dated 12th December 1892, No. 2035 M., Local and Municipal, I have the honour to
forward a report, estimate and plans of a scheme for a supply of water to Conj?everam.

ENCLOSURES.

Report on a scheme for the water-supply to the town of Conjeeveram.

In November 1890, at the request of the Colleetor of Chingleput, the Assistant
Sanitary Engineer to Government was deputed to inspect Conjeeveram, and report on
the subject of the improvement to the water-supply of the town.

9. In that report the objections taken to the scheme proposed by Mr. W. F.
Donaghue, the Local Fund Engineer, were set forth and discussed ; and as the scheme
was not considered a satisfactory one, the Assistant Sanitary Engineer suggested two
alternative schemes for the water-supply of the town from the Végavati river,
which passes close to Conjeeveram. As the result of this report which was forwarded
to the Collector, an allotment of Rs. 400 was made by the council for the investi-
gation of the schemes referred to. ,

3 The scheme hereinafter described is practically the same as one of the two
schemes suggested in the above-mentioned report.

4, The Végavati river passes to the south of, and close to, Conjeeveram. The
river is dry for most part of the year, but below its bed there is as usual a large
substratum of water in the sand, and this no doubt extends to a width mueh greater
than the actual surface width of the river itself.

5. It is proposed to draw the supply for the town from this water by means of

infiltration works.

6. The population of Conjeeveram in 1881 was 37,275 and in 1891 it was
46,362. A large concourse of pilgrims come to the town on festivals and their
namber has been stated to amount to as much as 40,000. In view obsalis’ 3t was
considered desirable to provide for a supply in excess of the requirements of the
permanent population. The scheme, so far as the pipes and infiltration works are
concerned, is designed to meet the requirements of a population of 56,000 at 15
gallons per head per diem. This is equal to an average supply of 533 gallons per
minute. The supply required at certain hours of the day being double the average
supply, the above-mentioned portions of the works are designed so as to be capable of
delivering 2 X 583, or 1,166 gallons per minute or 156 cubic feet per minute.

7. The point selected for the locatiou of the head works is on the left bank of
the river opposite the famous Jain templein the village of Tiruparattikandram on the
right bank. The reasons for the location of the head works here have been given in
the Assistant Sanitary Engineer’s report mentioned above.
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8. The water taken from temporary wells in the bed of the river andion the
bank at the proposed site of the head works has been analysed and proncunced to be
«usable.” A copy of the analysis is subjoined : —

Water from | Water from
river well. | garden well.

Total solids i e Grms. per litre. 0-160 0-110

VOlatile solids . . DO. 0'070 0‘040
Chlorine . .o .e I,)O. 0'011 U‘0l4
Total hardness .. v Clark’s scale. 1°-050 1° 4060
Permanent hardness - Do. 1°:050 17050
Free ammonia "

A!quinpid ammonia i 0-08n 0100
Nitrie acid v st Do. 3:000 0600
(As ammonia).

Apparent quantity of the water as inferred from Usable. Usable.

the results on examination.

Remarks.—Both these waters would be hetter of filtration after boiling. Microscopieally they contai ,
table matter and ova of animals of low formation. % A P P

9. At the point selected for the site of the head works the river-bed is 1,000 feet
wide, and its sandy bed, as ascertained by trial pits, is some fifteen feet deep. The
summer water level falls as low as eight feet below the surface of the sandy bed and
this, it is believed, is the lowest known summer water-level. It was taken when the
river was af its lowest in the year 1891. From the subjoined table of rainfall at
C_on]eeivse'zr;m it will be seen that the year 1891 had the smallest rainfall of any
since —

Yearly Yearly

Year. rainfall in Year. rainfall in
inches. inches,
r 1877 ) ) .. 38.54 1886 as e e 43-81
1878 § e e 3776 1887 as . o 62:47
1879 ol oo 5 4133 1888 ile e 6035

Yy s0 Y SEIST T ARyl 3eR) AU TRRRLN L |

1881 = . 33-80 1890 ok “a b 37 23
1882 o . 4060 1891 e .s s 27-10
1883 7 N o 39-16 1892 - ve e 38929 .
1884 o 2% A 6148 D0sH
1885 ot 5o e 4316 Average ., 4279

It may therefore be accepted that the water-level is not likely to be lower than
Ehen it was at its lowest in 1891, which is seven feet above the hard bed-—wide plan
0. 2.

10. Some observations on the sufficiency of water in the Végavati to meet the
town supply have been made in the Assistint Sanitary Engineer’s report aboye men-
tioned. It is mot possible to gather any more particulars on this point without
expensive experiments as to the yield of water from a trench similar to the one
proposed and hereafter to be described. But when it is considered that thousands of
acres of land both above and below Conjeeveram are irrigated by spring channels cut
from the bed of the river, there is not much doabt but thata sufficient supply of
water for the town can be obtained at all times.

11. After careful consideration as to the most suitable plan for collecting the
water from the sub-soil, it is proposed to do so by laying four lines of open jointed 9"
stoneware pipes i a trench at right angles to the axis of the river and at a depth of
seven feet below lowest known water-level—this trench eommencing from the river

. Ml grms. per litre. 0-080 9-140
Do X

e
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bank where the engine-house will be located will extend a distance of 550 feet. The
trench ‘will be re-filled up with gravel up to the summer water-level and above that
with river sand. .

12. More than one method was designed and actually estimated for, but it was
finally decided upon to-adopt the above method as being the most economical and
best suited to the circumstances of the case. This method of drawing water has been
successfully adopted at Cuddapah. It is not suited to any river with a sandy bed
which is liable to seouring by high floods. The highest floods in the Végavati
have not been found to exceed three feet. Though the river is 1,000 feet wide at
the site of the head works, and has all the appearance of a river draining a very large
area of country, it takes its rise only 9 miles from Conjeeveram. The river is of the
nature of a broad sandy belt traversing the valley into which the drainage of the

adjoining country flows, but the actual area it has not been possible to ascertain.

18. It has been said in the previous paragraph that infiltration works can be
worked up to a head of three feet. The head is limited solely by consideration of
the velocity of the inflow generated by the head. This veloeity should be such _that
the inflowing water should be incapable of carrying sand with it through the openings
in the infiltration works.

14. The area of the openings in the proposed gallery at Conjeeveram is caleulated
to be 46 square feet. The maximum inflow per minute is to be 1,166 gallons or 186
cabie fcet which will require a velocity *8 of a foot per second  In some experiments
made by Mr. Anderson in connection with his revolving purifiers— vide Vol. LX.XXI £
Minutes of Proceedings of the Institute, C.E., he found that a velocity of four inches
per second was incompetent to move any but the finest particles of iron in & verticle
tube. In the light of Mr. Anderson’s experiments a velocity of 8 of a foot per second
is too low to cause the finest particles of sand to enter the pipes.

15, The infiltration pipes will terminate in a manhole near the bank of the river.
From the manhole a 18” ecast iron pipe will eonvey the water to the suction well.
The opening of the inlet pipe into the suction well will be fitted with a sluice gate.

16. The arrangements for pumping direet into the pipe and distribution will be
gimilar to other schemes already sanctioned by Government, and it is therefore
unnecessary to describe them at length in this report. : '

17. The total lift of water at the pumping station will be 55 feet. There will
be three engines of 10 pump horse-power each, any two of which will deliver the
maximum quantity of 1,166 gallons per minute, the third engine being In Teserve.
The distribution will be effected by 60,140 feet of cast iron pipes va,ry.;i_l_g from
16 to 3 inches in diameter. There will be 46 two-tap and 16 one-tap fountains and
the necessary valves, stop-cocks, hydrants, &e.

18. The scheme is estimated to cost Rs. 2,70,000 distributed under the major

heads of work as follows :—

RS,
Infiltration works with manhole .. .. P .o o s Ll 207

Fugine and boiler house with suction well YIFTRA00
Store shed .. ‘e .e .. s 0 ama . 2,0“0
Engine driver’s quarte o 2 . ad £,000
Engines, pumps and boilers L e S L G S
Compensation, &0 4. 4 AL . 24 4! % - LOB0
Pipes, valves, fountains, hydrants .. . e e l.;g:ll?'{ '

Laying and jointing pipes ..

Oou‘h.ngf‘ -Bncl, -.“v o 35;35“
Grand Total .. 2,70,000

315 Ay

' ole y ich the is designed would be at
The cost of pumping the whole supply for w}noh the scheme is design b
10 ann;s per million gallons hfted one foot high— ' v et vebs
56,000 16, 10 _ 55 Rs. 29 per day or Re. 10,585 per anuum,
1,000,000 16 . _ o v
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But for some years after the construction of the works it will be sufficient if the town
is supplied with half the above quantity of water which will give ten gallons pér head
per diem on the entire present population, and this will probably be sufficient except
in festival times, and at any rate as much as the town can afford for the present. i

If the supply is restricted to ten gallons per head on the present populat;
annual pumping charges will be about Rs. 5,000, and one engiI;e will I:)epsuﬂ?c(;gx’n} ttlg
pump al}. the water reqmed, 80 that it would be necessary at first to arrange for only
two engines—one of which will be always in reserve. All other works will, however
have to be constructed as designed for the full supply of fifteen gallons per head.
The omission of one engine will reduce the estimate to Rs. 2,57,000. :

19. The annual charges for a supply of ten gallon head :
Government will contribute half the fnlit{al cost ngll be :3_1-)er pad ang. pesaming Gk

’v

RS.
Interest and sinking fund at 596 per cent. on Rs. 1,28 500 . . oa- 7,609
Pumping charges .o = "o s e .o 5,000
Maintenarice charges S 2’341

Total .. 15,000

20. The assessment on buildings amounts to Rs. 10,000 per annum at
on the rental value. By raising the tax to the maximum ratg of 73 per ceng I;C: ::?rt;
revenue of about Rs. 5,000 will be derived. The water-tax should bring in ; revenue
of Rs. 8,000. There should therefore be no difficulty on the part of the municipality
in raising sufficient extra revenue to meet the cost of the scheme.

21. Conjeeveram has already been referred to asa town which is frequented by a
large number of pllgnmg. It is stated that no less than 40,000 pilgrims visit the
town yearly and there is no doubt but that these people must spend a very large

income in the town— supposing that each person stays four days and spends 2 annas

per day the amount spent in the town by pilgrims alone would be about Rs, 20.000
yearly from which there must be a considerable profit. This is mentioned because on
a meeting with the Chairman he was inclined to urge the poverty of the town—no
doubt the inhabitants’ to some extent live on what is derived from the pilgrims, but in
any case Conjeeveram cannot be a poor town, and as a town from which any epidemie
disease would be rapidly spread it is all the more necessary that the sanitary neces-

sities of the town, of which a water-supply is one of th ¢ i
supplied as soon as possible. EaY, © most important, should be

——

No. 828.
Referred to the Public Works Department for remarks,
Fort S1. GEORGE Signed
14¢h November 1893. g , R

Assistant Secretary.
To the Public Works Department (with plans).

Note by the Chief Engincer, Public Works Department.

The scheme appears sound in its general features, but para
Assistant Sanitary Tngineers report is not intelligiblo; mothing whatover is sl -
the preceding paragraph as to the head up to which infiltration works can be worked
Paragraph 14 as written involves the extraordinary argument that, because :
velocity of four inches per second will just move the lightest p"‘rﬁCIes’ b o :
velocity of -8 of a foot, or 9'6 inches per second, will not move sand, a much lighi;er
material.

' 7rm Juxe 1895, No. 951 M., LocaL aND MUNICIPAL. 5
WWWWWWVWNMWWWM-— :
It 4s, however, clear that -8 of a foot is a clerical error for '8 of an inch, the real
) ::

velocity being &5 lﬁe 5 = ‘067 of a foot or -8 of an inch, and it is probable that this

velocity will not be enough to draw sand into the pipes. . ot t

It is not quite clear why the “ manhole ” between the infiltration pipes and the
inlet pipe to the suction well is not taken up to the ground level ; as drawn, it is not
a “ manhole?” at all being completely inaccessible ; this 18 probably only a mistake
in the drawing. ‘

(Signed) ~ J. PENNYCUICK, Col., R.E,,

22nd December 1893. Chief Engineer, P.W.D,

———

-

4 No. 4498 C.

Transferred to the Local and Municipal Department.

3i 1., R.E.
CHEPAUK (Signed) J. PENNYCUICK, Col, .
28th December ,1893. Secretary to Government, P W.D.

No. 12.
Referred to the Sanitary Engineer for remarks.

' - T. PRINGLE
Forr S1. GroRGE (Signed)  A. : A
18th January 1894. Assistant Sgcn{ary.

From HORMUSJ I NOWROJI, Esq., B.C.E., AM.J.C.E., Assistant Sanitary Engi-

to Government, in charge of office of Sanitary Engineer to Govemmen,t,
?ﬁge Chgefﬁecre,@y to Government, dated Fort St. George, 15th January
1894, No. 100. ~ - et iharh :

* With reference to your endorsement No. 12, dated 13th January 1894, on note

- . . " \ LB maiby : L I T o ;i‘m‘ 3
by the Chief Engineer, Public Works Dgpartm,ent,lo‘n,tllref(‘)@i over m water pply
sc%leme, 1 have gllxe honour to state that graph 13 of the on that scheme

hould read, * In infiltration works the velocity of inflow duﬁng“ aximum
sde(r)tw.nd: should be such that the inflowing watershonl,(il ‘be mﬁy@ﬂ . g GM
with it through the openings in the mﬁltraﬁq%jfgxfa o 0 e ﬁ.,
" 2. In the original draft of the report a paragraph preceding ‘;_pqﬂé\_{hyh 13 of ae

present report was struck out, and I segret that by an oversight the consequen

alteration in paragraph 13 was not made. - : ;
3. In paragraph 14, ‘8 of a foot is, as stated by the Chief Engineer, a clerical

rror for ‘8 of an inch. Rt e Py S e 4 |
\e 4. The plan has now been altered with reference to the Chief Engineer’s remarks

% on the manhole between the infiltration pipes and the inlet to the suction well. me

manhole. has been carried well above the ground level to prmt mgfwg;m
gettin;k}nto the manhole. It is, however, not necessary to alterthe mﬁ“m
increase is very inappreciable.

A e St

: Wind | Leusoan  BEE S T U M ¥ ‘N?"!‘tr -:4?,‘ L .'.‘l._.
The Sanitary Engineer is requested to forward a copy of thakgutmt &mtu'y
'T:leer’a rept::go%o- water-supply of the town of Conjeeveram, whmh isra{m-adm

in his letter, dated 6th November 1893, No.2416. . .. . . = ¢
| |  (Signed) * L. DAVIDSON,

STh
U~

- 1st February 1894.
To the Sanitary Engineer.

7 Ag. Assistant Secretary.
EF AR Gin e
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From R, E. ELLIS, Esq., AM.1.0.8, Acting Sanitary Engineer to Gowernment
to the Chief Secretary to Government, dated Fort St. George, 6th February
1894, No. 281.

With reference to your official memorandum No. 54, dated the 1st instant, T
have the honour to forward a copy of the Assistant Sanitary Engineer’s report on
the water-supply of Conjeeveram, as also my letter to the Collector of Chingleput,
farwarding the same to him.

EXcLosUREs.

Beport on the water-supply of the town of Conjeeveram, inspected 25th to 981
' November 1890,

The town of Conjeeveram lies in the valley of the Palar. It is situated on the
north bank of the Végavati river which

The town lies on the bank of the Végavati joins the Palar-a few miles below the
river. town. From the former river the town

__ rises gradually but considerably towards

the north and west. The general lie of the country around Conjeeveram is in the
same direction. The town occupies an

Area, 4 square miles. area of about 4 square miles, Along

the river bank the length of the town i -

3% miles and its width varies from 13 miles at the north end to 1
end.  The streets are very broad and every house has attached ¢
backyard ; the town, therefore, is not densely packed with h
remember this fact in comparing the cost of the water-supply
other cities as the density of a town very much influences the o
houses in the town is 7,179 and the population accordin

0 it a small garden op
ouses. It is well to
of Conjeeveram with
ost. - The number of
g to the census of 1881 was

Population, 40,000. ‘ 37,275. It is supposed that the popula-

tion now exceeds 40,000
2. The soil under and around the town consists of a sandy loam of some consider~

able depth below the surface. The pur;

of the sand and the depth of the stl:autl;l:z
: Increases as the land approaches the river,
3. As one of the water-supply schemes proposed and the only one that has been

. completely worked ont b
The ancient water-supply of Conjeeveram,  the Localyyund En (by Mr. Dong

.

Soil near the river is sandy,

gincety fs b ghue,
! : €er) 18 based on the
. lines of the ancient L

jeeveram, it is well to concisely describe that supply. clent water-supply of Qon-

4. The source of the water-supply is some four miles above anq , the west of

the western ex remity of t

The source of water is a spring head or basin north bank of t v :
; , tl he V¢
excavated in the bank of the river some £o§r ?his Slbdeaniihs ol (ﬁ‘at‘gltl Tiver. Ag

miles above the town.

. _ 3 ~ . 18 a spring head or bysi :
a 100 feet from the nYer. ba.nk, .The bed of thisll))l::fl is-some ggs}ge:xbc:l:awtegh:bgu;
of the river. The basin is replenished by springs percolating from, under the bed ef
the river as well as Jand springs ‘from tl?e
Water from the basin is led to the town by an shore side. . The soil down 4 the bed of
open channel called Lalakal. ~ the basin is pure sand

the water flows down ab open
the Laldkal, until it reaches the north~westgm extremity of the town, ’1‘;1“:’ i‘:ﬂ:g‘:
3 | St point of the town, Here the

Just outside the town the channel bifurcates. T Alaka] . bifureates ‘

The larger branch feeds the Konérikuppam irri- ¢, fill, the Sl it e
;ntiog tank. The smaller branch supplies After the point of bi .01: the. sr

. g
the town with water. channel, or what may be.- -

3 a mile at the south .

€ river there -

A P e e S A A R AR A KA A
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supplyehannel runs in an open eut for some distance and then enters a masonry cistern,
and the water is distributed to the various tanks in the town by means of underground
' masonry conduits.  The conduits are oyt
Distributary conduits within the town are out Of repair and some of them are so.choked
of repair, up with earth that they cannot pass any
water.  All traces of some of these con-

duits are lost, and many of the tanks that were at one time replenished by the Lalikal
water are not so now. Owing to the

During years of insufficient rainfall the tanks scarcity of rain, none of the tanks in the
in the town are not replenished by the LAl4- town except Sarvatirtam, which forms the
e first of the chain of tanks replenished by
the Lalikél, received any supply of water during this or last year. The town-supply

sehannel, though called so and apparently vested in the municipality, is also used for

irrigation.  According to the chairman’s statement some fields belonging to the Krishna
temple and lying on the line of the town-

Certain ficlds have the right to draw water supply channel have the rlght! to dr?.w
from the town supply channel. water from this clgannel for irrigation
purposes. So that in years of drought,

like this year and the last, whatever share of water the town-suppl{ channel reeei-

——

ca<ves from the Laldkal is drawn off to irrigate the ficlds mentioned above. This was

¥
!

merely to fill up the tanks in the town with' fresh water ¢

Is s and the
-y water coming down the town-supply branch woul therefore be from one-fourth
is 120 cubic feet per minute. This is the time of ; ear duri g

fore yield 'in a year like the present one about 15,00

not less than. 30,000,000 cubic fect, so that in the presen allakal
and provided that the water in the town-supply channel is not otkerwise used;lg:
mﬁ‘wq}d, receive not more than half of the quant ity of water required. I

alrea ' Nﬁ

§0 during my inspection, the water being prevented from going iuto the town by a
block in the channel. "

5. Of the proposals for the water-supply of Conjeeveram, the one first demanding
consideration is the proposal to improve
this ancient water-supply scheme: The
: first question is the quantity of water
available. From information collected it. would appear that the Lalikil flows for
only eight months in the year during a yecar of ordinary rainfall and for shorter
e ' periods during years of drought. It is

First objection—The LAlakal does not flow possible that Lam.. B s Ity
perennially, and ‘would not be so even after L oo- le that improv gra

(-8uts and section of the channel would

improvement. “Beruis ' the. spiie hoad of Bagi o

deepened a little.  But it is doubtful whether this deepening to the %}gﬂ ble extent
n e yi

Wwill secure a perennial supply to the town, though it may increase ld to some
extent.” The original idea of the scheme was not to secure a

Buggested improvement of the Lalakal.

that sufficient water for the hot weather might be stored in the Eagnks e S
' 6. "The next point to be considered is how far ‘would the improvement of the
S AN et e Akl benefit the town supply ? The
Second  olyjection.—The difficulty and cost of shrotriems under the Koné uppam tank
o i oheeing . the right of the shrotriemdars to ‘have a right to t{e water ml: the Lalakal.
aild g NS jid T sa tes fY ‘ L The Et'iqnﬂtao- y i *t yen E.lg l‘-_".
variously stated at three-fourths, two*thu,ds‘ag hr &&zpﬁ‘ﬁé@ igf p&f}‘g&fs

to two-fifths of the yield from the Lalakal.- I gaugec the flow of wa r i the

Lalikal near its head and found that “toﬁﬁd@‘;su{g’%ﬁb‘iﬁ ‘Iq%,’gfl inate. TIf

the quantity available for the town- ? W%mw -third the amour
whick' the ' flo

at its maximum. [t may,x:'Ehemﬁ'ere ‘be ass | ! Qe
supply during the months when the Lalikal flows, which is fr
would not exceed 60 cubie feet per minute. The town-s

T st
supply el would t €re-
iy o o

The aggrega _capacity of the various stone-built tanks ig’;jxgg,tg i ate
e bt o SIS0

v said that the tanks in the town except on not receive any é@ply.? o H

this year vior lust ; so that fhe'greé?éi*'tiértioh‘o‘f the 15,000,000 eubie feet of water
brought down by the town-supply charninel

was used for irrigating the lands belonging to”

ennial supply, but
“iﬁ&%ﬁﬁ%ﬁzg@w .
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the Krishna temple which lie along the course of the channel, A proper S‘i'ilply of
water to the tanks in the town can only be secured if the Krishna temple authorities
and the shrotriemdars under the Konérikuppam tanks could be induced to surrender
their rights for a consideration. I believe this is an impossibility from a financial
_ point of view. If to this we add the cost
of the improvement of the channel with
the necessary masonry worksf which are now Wa_nti_ng and look, moreover, to the fact
that the town supply would still be a very primitive and defective one for other
reasons also, it is thought that the results of 1mmproving the ancient water-supply
would not warrant the probable cost.

Third objection.—Large cost of improvements.

7. The difficulty of inducing the shrotriemdars to surrender their right to the

water of the Lalikél, the necessary com~.

Mr. Donaghue’s scheme on the lines of the Pensation and the cost of the improvements

ancient water-supply. to the channel were evidently apparent to

Mr. Donaghue, who therefore drew up a

scheme to construct an independent channel; the lines of his scheme are, however,
precisely the same as the ancient water-supply of Conjecveram.

8. Mr. Denaghue’s scheme is briefly asbfollows :——hTo conztxt-)uctka ipriing-head or
Jei ; asin on the north bank of the Végavati
Description of Mr. Donaghue’s scheme. river, 1,520 yards below the old L%lﬁkél
spring-head ; to conduct the water in an open channel about 31 miles long to a
cistern at the north western extremity of the town; to construct a masonry
conduit 8,273 feet long from the eistern along the main street of Big Con-
jeeveram with six minor branches having an aggregate length of 3,917 feet for
supplying various tanks. Twenty-one wells to be provided at convenient places
over the conduit for drawing water from and it was supposed that in about nine
wells the water would rise so high above ground level as to allow the water bein

drawn by taps ; water from the remaining wells to be drawn by dipping buckets or
pots into them as with ordinary wells.

9. The main points of the scheme
that fail to recommend themselyes for
approval are as follow :—

(1) The uncertainty of a perennial
flow in the proposed channe],
(2) The proposed channel traverses irrigated land especially in its lower course

5 where the channel is in cuttin and the
(2) Chanuel traverses irrigated lands. water is therefore liable to eoutfx’nination.

(3) The inefficiency and insufliciency of the distributing portion of the scheme

TN as the water let into the tanks will be as
(3) Channel no properly protected. liable to pollutlon as at present,

Defects in the scheme,

(1) Uncertainty of a perennial yield.

10. There is some uncertainty as to whether the new spring-head would yield a
constant and unfailing supply of water

Uncertainty of the proposed spring-head yield- even during the driest months, especiall
ing a constant and unfailing supply of water ~during a year of deficient rainfall |ike the
during summer months. present one. The Lildkil flows only for
about eight to six months in the year.
The new channel, however, has its bed considerably below the bed of the old chanunel,
but there is no certainty that the new channel is sufficiently low to secure a perennial
supply. There is no doubt, however, that
Ample water is available underground, but the from the character of the soil and the
levels of the town do not permit a greater conditions under which water is available
depth to the spring-head. at the site of the proposed spring-head
that the question of the sufficiency of
water resolves itself merely into a question of sufficient depth of the spring-head.

But unfortunately the levels of the town do not permit of the spring-head and the

PR,
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channel being placed at a much lower level than as designed in the scheme. Mr.
Donaglue is evidently not insensible to the uncertainty of a suffieiency of water, as
in his report he suggests that the spring-head should be first constructed as an experi-
ment before all other works so as to ascertain the quantity of water available before
any expenditure is incurred on the other works connected with the scheme.

11. Mr. Donaghue anticipates a flow of water three inch deep even during the driest
months, This flow will yield 792,000

The minimum quantity of water anticipated by 8allons per day. This quantity, if avail-
Mr. Donaghue, if available, sufficient for the ~able as anticipated, would be just sufficient
town. to meet the wants of . the permanent
population plus the large number of

pilgrims who resort to the town during the grand festival in May. But even if this
quantity of water is available, the distribu-

4The distributary part of the scheme insufficient ; tion part of the project is so defective

only a small portion of the population will and inefficient that only a_very small
benefit by it. portion of the population will benefit by
it. ‘lhe people living in the main stre_et

through which the conduit passes, and in its immediate vicinity would resort to it.
But some parts of the town are fully 13 miles distant from the nearest point on the
line of the conduit; persons in these portions would naturally prefer to draw their
water as they do now from the nearer source, 7.c., the tanks. It is no doubt proposed
to fill these tanks with water 0ffr«am 1::he

The proposal to fill the tanks in the town channel. Iut the advantages of such a
6m}!}mtp§e recommended. i course are problematical. In the first
place it is doubtful whether the people

will not object to these tanks being reserved eotirely for drinking purposes. In
reserving these tanks there is the di culty of combating with the religious or super-
stitious beliets of the people about the sacred character of the water of some of these
.,tﬂ?iks and theﬂdlmwﬂh:‘?hﬂbeoiw t‘gz sins 41)1 those that bathe in them, This 'ei:m
religious prejudice which makes the people and espe ially the pilgrims bathe in thes
ks, also causes the various tanks tg’f?ﬁm the_amgiafm.wm mamdm

for domestic consumption. Many of these tanks are vested in the temple authorities

‘and there is little possibility of reserving a sufficiently large number of tanks solely
for drinking purposes and preventing people from batning in them. People who live
at a distance from the conduit—and their number is a large one—will have to use the
v;a:gr they do now—water from tanks in which peop e bathe and wash their dirty
eu. _es‘ ¥ j I e g “‘ > : bl £
i 12 ;H(:iw small a portion of the town will be benefited byﬁhﬂﬂ!ﬂﬁt?ltﬂ will
be more evident by comparing the length of the ~conduit and the lengt} of streets in
the town. The total length of conduit, all f&ﬁé‘ﬁei- ‘ih%i&fﬁ; w’?‘ﬁ‘f,’% 'fifod:ﬁi‘lbeld,
§ a4 e ihoosovs o While the length of streets considerably
The distributary part of the project inefficient. :xhﬂpeeeas 85 miles. This ﬂastn}um y
.. 4. conduitaffecting, as it will do, only a sma
portion of the population is far from satisfactory in itself. Where the le
hydraulic pressure rises sufficiently above ground level, Mr. rhu

it

build up the wells to certain height above the surface of the groun

water by taps as from fountains, Mr. Do ue has drawn a _
tudinal section of the conduit to show th:ﬁ rau df;%um‘
would be correct if there was no drought on the conduit. But the moment the - 0p
began to draw the water a hydraulic _gm%ient will be produced and will as the
drought increases, then the hydraulic level there would be as shown by mebya
dotted blue line. The loss of head with the full 1t is caleulated to be 3:1 feet,
so that out of the 21 wells over the conduit only two wells will admit of being treated
as fountains, and this on the supposition that the yield from the channel does not fall
below the minimum anticipated quantity which is a matter involved in doubt. 8o
: | il that from almost all, if not all, the wells
The system of conduit wells necessitates water over the conduit water will have to be
being drawn by dipping pots into them. drawn in the ordina éyvﬁgy)byeﬁppl ipping
buckets or pots during the hot months, a

vel of the
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the drigst summer months water is always procurable within a few feet from the
surface 6f the bed. There being no uncertainty as regards the source and quantity
of water, the only questions to be considered are from what point inhthe river the
-3 supply is to be taken and how copveyed
qopfem of e ofrigke, to théY town and distributed. = Seeing t)l'mt ~
water obtained from the bed of a river by any arrangement bas been naturally filtered
through a long expanse of sund, the necessity for avoiding surface exposure and
contamination subsequently is apparent. From the point of off-take in the river
the water ought to enter a elosed pipe and not see daylight until it is drawn at the
taps. It is thus evident that the longer the distance of the off-take from the town
the greater will be the cost: of the scheme. At the same time the site of the ofi-take
should be sufficiently far from the town as to be free from such contaminations as
every river is liable to from towns lying on its benks. The site that appears to
ahswer these requirements is nearly opposite the Jain temple situated in the hamlet of
Tiruparattikundram. This point is just outside the western end of the town and
above the place where the dhobies wash their’ clothes and the Hindu cead are

cremated.

17. Several ancient irrigation canals start from a spring head or basin excavated
in the banks of the river. The water for the town of Conjeeveram can also be obtained
from the banks of the river. This peculiarity of the bank soil is favourable because it
does not necessitate the construction of works for the collection of water in the bed of
the river which would be more costly and more liable to damage during floods than
such works in the bank of the river. An open exeavaticn in the bank would be the
simplest method of collecting the water; but for the water-sapply of a town, the
collected water should be protected from exposure to air, and either the plan of
collecting wells or a gallery will have to be adopted. This will however, for reasons
already stated, be a simple and inexpensive work. The water thus collected could
be pumped up into a compensating reservoir at the north-western extremity of the -
town, which is the highest point of the town, and from thence distributed into the
town by gravitation by means of pipes and fountains, & P

18. The total lift from the river to the maximum level of water in the reservoir

‘ “woul : . 60 , and, making a
Probable lift of water and horse-power of p&uﬁm?ffzm%tag% ?;g .:g”]?;&i:
engines required. - per head, and assuming that the whole
quantity of water required is to be lifted in eighteen hours at a uniform rate, the

horse-power of engines required would be — = ' “bomaress

29001 43 3y Lip 40,000 x 15x 60

"y - 18x80x3,300 PRSRI N,
Add 80 per cent. for friction &c,; ciws v ae ' .o 8 do, _

Total hom-powar uq,ured g 1B

b, say, three engines of 10 horse-power each so that one engine may always be in
rgs’sexv}:a’ for use during a break-down in one of the working engines. ‘.‘:‘7;‘ Awf? - m |
e . A of R 1600 per

Cost of pumping machinery and buildings.  power we

l & FOGLL TR R SRR - G

20, 1 have said that the area of the town in pro%)rtion to its population as
' ' compared with other towns in Southern

- India is very great owing to the wide
_ . streets and the gardens and spacious
backyards attached to each house. I calculate that if the. water-supply is 0 reach all
parts of the town not less than twelve miles of’piping will be required including the
pumping main which will be about one and a halt miles. - At a very low estimate 5
mile of piping on an average will cost not less than Rs. 12,500, T »

Length of piping required and cost.
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—— ‘0,(,“ gty qu " o house and land tax could also be enhanced to the maximum rate of 7 per cent., the
P"‘{lblo“ of the 21. The probable cost of the S = rate now levied being 5 per cent. - This would increase the revenue by Rs. 4,000,
' would bé mm;m":: The figured S ] 25. Notwithstanding that circumstances tend to make the schems costly, the
COurse, very approximate— I anticipated cost of the scheme will compare favourably with other pumping schemes,
mfﬂwu% : s e ' 26. If further Investigation of the schemes here proposed appears desirable to
_ mwpﬂmpl. boilary . Of Water . 15 .o 10,000 the council, it would be advisable to sanction at an early date the requisite staff for
- Twelvg ml::'o?& l.&oo‘::: bouse, &, complete, 30 taking the necessary levels of the town and for conducting experiments so as to
' Lo 1 o Plping Nndmg o + 40,00 ascertain the lowest summer water level and the probable yield of water from the
Pelsating Tesory,: oV R&12,500 per 000 : sandy stratum, &e. This year there was wsufficient rainfall, and therefore the time
' R ne A s e sl a l";g'ouo 1 is well suited for experimenting as the minimum available water canhbe ascerﬁme}cli.
y %ncm : b 3 f I would therefore suggest that the staff be sanctioned early enough to enable the
( Tday Meluding Stablishineng Total .. 295000 experiments heing carried out not later than May 1891, :
. - 25,000 3 4 .
i | TRy p 27. The staff required for taking the necessary levels and preparing the plans for
Some Rotio, ¢ Grand Tota) Eo,uw the schemes would be as below :—
o0 in the st ¢ o B :
P oost of t il One surveyor and draftsman at Rs. 60 for four months ,, .. .. 240 e
. °'fble ion i i e Works hay he effeotod by omitting one bl Four lascars for two months at Rs, 7 . ve s oo .« 56 e
fannoy by imate for ithe Present and also some length® 8 Contingencies including drawing instraments, paper, &o. v e 104 . :
b » p 4 . tm ' PIECERINY
22, Qheim s Much be]a'R' PN 00 t ?VQ:“;:&? :::;n; ::;!;“f:m b7 ‘ Total ., 400 ¢ L FEE
o 't congigops: - 2199,000. i ——
Annug] m"‘ndﬂhm o in the :;;,bema here pro sud ia all pumpité Rs 5%% The cost of the experimental wells and pumping will probably not exceed
ual e Hitenane,  cha Oines jg ¢ king ChATE- S i X 3 : . '
Bance ufem%gim@pin Woulq o At : he.;;]n '::; :;) rlo inﬂﬁ‘_ o 29. T cannot conclude this report without tendering my thanks to the Chaxrrqan»
Yrould he ﬁiﬁ]‘ Fr Ountygy aboyg B*m,'.h"n Ballons mped one foot high' & of the council and to Mr. C. N. R. Appana Alyaggar, municipal councillor, for having
bp; 1sed for ’;’““qunum% t"tll oosg sf’m' aud, a ing Rs. 1,500 for maintes assistod me by accompanying. me during all my inspections to long s beyond
Vorking ang m; o W] o Frobapy of working maintaining the sche ‘ i le within
23, I woulq .1 © Chapge, - the og Hax] T“’l"leqmntityof water w ‘ Was necessary.
favonrai,;g’ bly nos ' 2 works and until then
i or e ai%» ¥ not

. o Somg - e g oo T #xceed Rs, 7,500 a year.
Donﬁ:if%'l? o %mhhmm ha'e in ‘lhrn.n ' 500 2y

(Signed)  HORMUSJT NOWROJI,
. : : _ " Asst. o the Sanitary Engineer.
Watep 18 gy 'tmm "‘m V? 'l!heme Wbicb, if the leveh v LA Bocensier s ST y - i Ko R0 e
No. 1 schemg m'gl:”ﬂbr“;?]ﬁ"“h:?nmme o:l::bom de:;";bodl by ) ‘ . 4T ALY FURONGIR piitgid ity S
tested +. | m@ U dj e mpfaum“‘ o 18 lowep : m se. " th o NES. E .y MEM. INST, C.E., F.R.S.E., Sanitary E rineer to Government
to 1%@}0 s 30 of - er fi, to cdo oo Jpossible and convey ¢ 2 an:; J'tf ; g._ot-.. ’Coﬁgc’tor of Ghingleimt- dated Fort st. aglorge', 19th December ;
and b M' r oub‘do the town ‘r 3 l(égoeNoo '7086 4 3 g ! v by 5 I ; i g o4 : : g
5 ) V ! e 2 ] 18U Py ; ’ ki = 1 gt % 43 % 2 o ... "b‘l:-;
ltll::vever I head y I have the honour to send herewith a report from my Assistant Mr, Hormus]x_ "
;78 tollev:;lg, e&a 2 line Nowroji, B.c.E., r.garding the water-supply e;(Cpq;agyeram. :
0- 15 but it p, Schome
tion in,t,be alntn !

No. | sche iy st of
as sites fop m‘ "l‘bg i 8
follows, the ine "u;g«a L
TIVer, a higher leve] o
main pipe through
off-take from thq town, o
friction, anq therefope the g
to what extent the diﬂ?e,- Pt
schemes wil] exceed the hey o

2. I regret that other duties have rendered it impossible for me to visii
veran?, no:gv':mld I be ablq to do so for at lex_zst."twu ‘ mom‘.bn'- more, The report
- obviates any necessity for a visit by me at pregemt,:'_ gt ¥ A s it AT e
'8, The general result of the inquiry is that to obtain Aii and sufficient supply
and to distribute it by pipes in Cpnjeeverar_w requires tlmt the water bopumps { from
the Végavati river. The question yet to be de‘mdgq,.xg where mti!ﬂ most ecdnomi-
cal site for that operation. As provision for the cost of pumpi me
annually, I am in favour of _ investigatmg the alternative | e; the n

;;;;;

be in consequence increased. Sl T T
: 4. You will see that it is estimated that it will cost Rs. 400 to investigate the
No. 2. This scheme, hoyey, Tt ork 2 il s that it
24. The financia] aspect of ¢

ount, the work can be soon put in hand,
9. The other questions raised in the report, such as the use of the water from
the pipes, the possibility of the municipality being e schem

be better it
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6. T cannot recommend the acceptance of Mr, D ]
the reasons urged in the report against its ad0ptir(;n. onaghue’s scheme and sgrve with

Order— dated 30th March 1894, Mis. No. 414 M., Local and Municipal

The papers will be referred to the munici

‘ unicipal i
shou_ld state whether the Sanitary Engineer’s Is)eh:;‘;ngl ior oeearks. s S}
detail how it proposes to finance i. ets 1ts wants and report in

(True Extract.)

(Signed)  J. F. PRICE,
Chief Secrelary.

To the Chairman, Municipal Council, Conjeeveram,
with connected papers and plan.

REeap—also the following papers :—

From M.R.Ry. E. SUBRAHMANYA Al
Ry. E. YAR Avargal, Chai ici
Council, Conjeeveram, to the Chief Secretary to ?o;em;fﬁa?ghﬁzfl&a;

Sub-Collector and C . 1
1895, No. 42—In1(liex.ollector of Chingleput), dated Conjeeveram, 6th March

‘With reference to G.0., Mis. No. 1183

. e M., dated 1 :

{io‘:'nzlgetaﬂed t{leport in connection with the w’ater-suppf; Sc‘;lnglsb:: t]8941], calling

e ncontle l? mupicipality would be able to realize from house, & Otaw e

- onour to su mlt,‘herewlth, a statement in detail, together bl €., taxes, I have
e council, dated 26th February 1895, on the subject a copy of resolution

2. It will be seen from the above that the set

i(gvgge% ;‘ecen{{ly amounts to }_(s. 10,969, showing anﬂi;((izrg:s?ﬁdR:f ]ﬂéewhouse-tax =

o 011-11 l s.h5,484, the increased amount at 71 per cent. over th o Skl

e aetugs felt8 gag, of the tax on arts as per recent revision gives Rs. ] ggl%emed final

| Th%s obe odd - -94. Thus the increase under the two taxes amount S
- Lo éng a he to the wgtey—tax of Rs. 9,416, calculated at the ma Ste 0o B T
per cent. on the tax on buildings and lands, gives an additional inconilsn;;l Iﬁsraitg gg ;

. 16,887.

3. The amount of loan required from the inci
L ] Prov |
;]S;hls%;v;ll‘l)})e dgaw.n in two years l}y four half—yearl;n%ft:ilmng;t:n : ge e 1’2§’500'
s. 32,125 and will be liquidated in thirty years, The interest f, e’?hf i perind
amount to Rs, 80,663-7-0, which, together with the loan of Rs c]n'% gg?)ldnlx):l:;d: ¢
Eh g y p ae

total of Rs. 2,09,0563-7-0. The avera i
Rs. 6,9.68-7—2 c’>r Rs. 6,970 in round nnm%ir? o payable amnually will be

4. Deducting the said average amount from the additi :
referred to in paragraph 1 supra, there will be a lfalaf; ;lz?allt:nchg? _;)f Rs. 16,887
meet the maintenance charge on aceount of water-supply. A available to

5. The loan application, revised, together with i
revenue and expenditure for t’he past tilreegyears, is hemtv};?th ‘ifx%llxlnmcount e

Forwarded.

A PERIYAP;&I_LAIYAM, (Signed)
 y 14¢h Mareh 1895,

N. 8. BRODIE,
Sub- Collector,

T
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LIS ISR S i
Ref. on No. 42-Mupl.

Forwarded.
9. The figure, Rs. 16,887, cale

veram municipality 18 incorrect,

ulated as the total additional income to the Conjee-
the correct figure being Rs. 18,548 as shown

below :(— &
nder house-tax over the figure of 1893-94 .o os  -1,602

%:g::: zuder arts tax over the figure of 1893-94 .. £ - 1,986

Increase of house-tax from 5 to 74 per cent, o oa s - D484
Watﬁr-m . . . . .o .o . ’e 9,416

Total " 18,548

cent. of the increased demand to be realizable, Rs. 16,693 may

be taken to represent the probable additional income.
A sum of Rs. 15,000 is estimated by the Sanitary Engineer as the annual charge

for the water-supply scheme as below :—

L R R T "y L

T .
e Ly bl
i U} Wy

S A (e

ES.

- .
Repayment of capital with interest at 4} per cent. .. . e 7,669
Pumping charges o “s o .- . .o v g,gg({

.. . LR

Maintenance charges

Total .. 15,000

me of Rs. 18,548 does pot include the increase of i
to have been revised yet. Bihs-

(Signed)  N. 8. BRODIE,

The estimated additional inco
tax on lands which does not appear

8 £oU |
28tbkg¢:i'vchnlé95. ‘ ' Acting Sub-Collector in charge. 3
' iof Secretary to Government, . e %
Te ek Local )pndollnnicipd Department. e : 32a8
‘ No.B69. - ° B Lol ‘I‘“aj“f‘ e
. The Chairman is requested to return Witm;"l”f.',ds!‘-‘, pare 3
nected with the wafer-’suppl{l scheme which were forwarded to j i
80th March 1894, No. 414 M. P B
bl A ~ (Signed) C. e
-2.6”‘ Aprt'l 18,95,' gl T S 5 b e g ?1:9‘
To the Chairman, Municipal Couw il, Conjeeveram. s ;
" From M.RRy. E.SUBRAHMANYA AIYAR Avargal, Ohairman, Municipal B
- Couneil, Conjeeveram, to the Chief Beemmym(}omﬂ ent (through e e
P the Sub-Collector and Collector of Chingleput), dated Conjeeveram, 27th - Tl
M A R A

April 1895, Ref. on memo. No.Bi-Engr_ S NN o dtie % A el e
With reference to the official memo. No. 559, dated 26th April 1895,*1%\%' g
the honour to return the papers and plan in eonnection with the water-sup v scheme :
of this town, together with a list of them, asdimetedmin, EBASORE [ TS .

ENt)

bEE T .

, ENCLOSURE, itk o
List of papers in connection with the water-supply scheme of the Conjeeveram
: municipality. ‘ o]
1. Reportby the Assistant Sanitary Engineer to Government on the (&
water-supply scheme, dated 19th December 1890. i gt o3

9. Sanitary Engineer’s letter to the Collector of Chingleput, No. 706, dated 19th
Dwemw 1890. ; y w1z0E s :
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e .

WWMM/WMWNM~v'rﬂ e
16 7tH JunE 1895, No. 951 M., Locan axp Muxicrpar,.

P

e i

s R i s -

3. Sanitary Engineer’s letter to Government No. 28, dated 6th February 1594,
4. Report of the Sanitary Engineer on the Conjeeveram water-supply scheme,
9. Estimate No. 14 of 1893-94 for the water-supply scheme.

: 6. Sanitary Engineer's letter to Government No. 2415, dated 6th November
1893.

7. Note by the Chief Engineer,
1893.

8. Endorsement of the Secretary to Government, Publio Work i
No. 4498 C., dated 28th December 1593, glen ket

9. SBauitary Engineer’s letter to Government No, 1

—

Public Works Department, dated 22nd December

00 of 15th January 1894,

Forwarded. <
(Signed L. E. BUCKLEY
80th April 1895, : Sut-Collector,
Forwarded.
MADURANTAKAM, (Signed)  C. H. MOUNSEY,
3rd May 1895. Acting Collector,
To the Chief Secretary to Government,
' Local and Municipal Department.

—_—

From the Sanitary Engineer to Government, dated Srd May 1895, No. 1248.

AsstrACT. — Submitting copies of correspondence between him and the Chairman, Municipa}

Council of Conjeeveram, and requesting that early orders may be passed on the scheme for the
water-supply of the town,

Orper—dated 7th June 1895, No. 951 M., Local and Municipal.

The proposed scheme for the water-supply of the town of Conjeeveram, which is
estimated to cost Rs. 2,57,000, is sanctioned.

2. The Government will be prepared to make a grant of half the initial cost of the
scheme and to lend the balance at 4} per cent. interest repayable in thirty years,

£. The instalments in which this loan is to be taken should be fixed in consulta-
tion with the Sanitary Engineer. The amoant of those in which it is to be repaid
should be given as Rs. 7,659 instead of Rs. 6,968-7-2 in the loan application, and
the statement of receipts and charges of the municipality should be for the ?yeam
1892-93, 1893-94 and 1894-95. A revised application should be submitted with=-
out delay with reference to these remarks. As soon as the loan is sanctioned, the
grant will be made from Provincial funds,

4. The Sanitary Engineer will take the necessary steps for carrying out the work: |
and report what funds will be required in the current year.

(True Extract.)

>/

for Chief Secretary.

To the Chairman, Municipal Council, Conjeeveram.
Collector of Chingleput. :
Sanitary Engineer (with plans and estimates).
Public Works Department.

,, Financial Department.

Editors’ Table.
Exd. 8, J. Pereirs.
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i N Water-supply-
E 3 f Sanctioning, with remarks, the proposed scheme
s for the — of Conjeeveram estimated to cost
= Rs. 2,57,000, and requesting the' municipal
4 g | " council to s_ubmib_a revised app]ic-ation for a loan
B “of Rs. 1,28,500 ‘and the Sanitary” Engineer to
\ report what fundsawill be required in the current
_ year. :
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FOR ORDETLS.

Pk s gt
[

GOVERNMENT OF MADRAS,

i

LOCAL AND MUNICIPAL DEPARTMENT.

] - Reip—again the following paper :—

* G.O., dated 30th March 1894, Mis. No. 414 M., Local and Municipal.
B ‘—.Read—the following papers :—

e j From J. A. JONES, Esq., MEM., INST. C.E., F.R.5.E., Sanitary Engineer to Govern-

; Rt : ment, fo the Chief Secretary to Government, dated Fort St. George, 6th
G . - B “AOR ' November 1893, No. 2415. : P

3 ' . O Referring to my letter No. 2570, dated 23rd November 1892, embodied in G.0.,

o : e -~ e dated 12th December 1892, No. 2035 M., Local and Municipal, I have the honour to

ti & . forward a report, estimate and plans of a scheme for a supply of water to Conjeeveram.

t :

B ‘ e Report on a scheme for the water-supply to the town of Conjeeveram.

Tra June 1895, No. 951 M., LocAL &xp MUNICIPAL,
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8. The water taken from temporary wells in the

bank at the proposed site of the head wor

“usable.”” A copy of the analysis is subjoined :—

ks bas been

R e T EPRURIR S
0. 951 M., Locar axp Muxsicrpar,

e A A A A
e Ry A
- i ot

bed of the river and on the
analysed and pronounceq to be

pndtNel \V.a.ter from ! Water from
Tiver well. | garden well,
ebadinldad 0
Total solids ) e Grms. per litre. 16 ;
Volatile solids s e I:). i 8(1158 8(1);8
Chlorine . ve Do. 0-011 0014
Total hardness Clark’s scale. |  1°:05¢ 15400
Permanent hardness i 0. 1°-050 15050
Free ammonia . ++ ML grms. per litre. 0-080 0-140
A!qum_oxd ammonia Do. 0-060 0100 -~
Nitrie acid .o . Do. 3:000 0600 .
(As ammonia),
Apparent quantity of the water as inferred from | TUsable, Usable
the results on examination. %

Remarks.~Both these waters wy
table matter and ova of animals of low for:

9. At the point selected for the site of the

d, as ascertained by tria
lls as low as eight feet be
the lowest known summer
st in the year 1891.
be seen that the

wide, and its sandy be
summer water level fa

this, it is believed, is
river was at its lowe
Conjeeveram it will

since 1877 :—

Year.

1877 P
1878 uin
1879 ve
1880 oo
1881 s
1882 i
1883 sle
1884 oe
1885 e

It may therefore be a
when it was at its lowest

No. 2.

10. Some observations on the sufficienc
town supply have been made in
tioned. It is not possible to ga
expensive experiments as to the
proposed and hereafter to be desecri
acres of land both above and belo
from the bed of the river,

..

.

rould b

Yearly

rainfall in Year,
inches.
3854 1886
37-76 1887
41-33 1888
4087 1889
33°80 1890
4060 1891
39°16 1892
61-48
4316

water for the town can be obtained at all times.

11. After careful consideration as
water from the sub-soil, it is proposed to

do so by layin

water-level.
From the subjo

coepted that the water-level is not like]
in 1891, which is seven feet

there is not much doabt bu

e better of filtration after boiling. Mieroscopical] t :
mation, Pleally they contain  rand

y of water in the V¢
the Assistant Sanitar i

considered

s Veges

head works the river-bed is 1,000 feet
1 pits, is some fifteen feet deep. The
low the surface of the sandy bed and

It was taken when the
med table of. rainfall at
year 1891 had the smallest rainfall of any

Yearly
rainfall in
inches.
S 4381
. 62-47
. 6035
v 37-82
. 37 23

¢ ILREL0

Average .,

4279

—

¥y to be lower th
above the hard bed —eig, plzlil,

8avati to meet the
¥ Engineer’s report above mey.
ther any more particulars on this point without
yield of water from a trench sjm: ’
bed. But when it is

w Conjeeveram are irrigated by Spring channelg cut
t that a sufficient supply of

to the one

that thousands of

to the most suitable plan for collecting the
g four lines of open jointed g

stoneware pipes in a trench at right angles to the axis of the river and at a depth of

seven feet below lowest known water-level—

this trench commeneing from the river

-

- - _— N =
= 5 e & - = i Sl P e .
i 5 ey K ¥
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- X e
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pank Where the engine-house will be located will extend a distance of 550 feet. The
xﬁﬁwﬁ?b 4 re-ﬁ%ed up with gravel up to the summer water-level and aboye that

with river sand.

12. More than one method was designed and actually estimated for, bu? it was
finally decided upon to adopt the above method as being the most economical and
best suited to the circumstances of the case. Thl_s method of d_rawmg water has been
successfully adopted at Cuddapah. It is not suited to any river with a sandy beq
which is liable to scouring by high floods. The highest floods in the Végavati
have not been found to exceed three feet. Though the river is 1,000 feet wide at
the site of the head works, and has all the appearance of a river draining a very large
area of country, it takes its rise only 9 miles from Conjeeveram. The river is of the
nature of a broad sandy belt traversing the valley into which the drainage of the
adjoining country flows, but the actual area it has not been possible to ascertain.

13. It has been said in the previous paragraph that infiltration works can be
worked up to a head of three feet. The head is limited solely by consideration of
the velocity of the inflow generated by the head, This velocity should be such that
the inflowing water should be incapable of carrying sand with it through the openings
in the infiltration works. '

14. The area of the openings in the proposed gallery at Conjeeveram is calculated
to be 46 square feet. The maximum inflow per minute is to be 1,166 gallons or 186
cubic feet which will require a velocity *8 of a foot per second. In some experiments
made by Mr. Anderson in connection with his revolving pm'lﬁers—mfie Vol. LXXXI,
Minutes of Proceedings of the Institute, C.E., he found that a velocity of four inches
per second was incompetent to move any but the finest particles of iron in a verticle
tube. In the light of Mr. Anderson’s experiments a velecity of ‘8 of a foot per second
1s too low to cause the finest particles of sand to enter the pipes. ) , -

15. The infiltration pipes will terminate in a manhole near the hank ofthe river.
From the manhole a 18" cast iron pipe will convey the water to the suction well.
The opening of the inlet pipe into the suction well :{fli:be- fitted with a sluice ga .

16. The arrangements for pumping direct into the pipe and distribution will be
similar to other schemes already sanctioned by Government, and itum erefo;
unnecessary to describe them at length in this report. 7 g S B

17. The total lift of water at the pumping station will be 55 feet. There will
be three engines of 10 pump horse-power each, any two of which W;H?Bﬂuwarthe-
maximum quantity of 1,166 gallons per minute, the third engine being in reserve.

o

e

The distribution will be effected by 60,140 feet of cast iron pipes varying from

16 to 3 inches in diameter. There will be 46 two-tap and 16 one-tap fountains and
the necessary valves, stop-cocks, hydrants, &e. o : HBBL 5
18. The scheme is estimated to cost Rs. 2,70,000 distributed underthe major

heads of work as follows :—
RS,

Infilbration works with manhole ., .. . ey oo - RASIBTE S
‘ Engine and boiler house with suction well ., .. X R 1‘%";" . .
Sboréshed . Te .o 3t . G ete "’..< BN 5 Ul "‘r:s:mfl"-' AL
Hingivo driver's quinfers. . - J. 5t i s s R C SR £,000. . ZiEH
Enginesl pumps ﬂnd bOﬂerﬂ y *0 el R ?“'1,‘.5 .-:S;‘[.- r:‘(F‘:,; G J - ‘.;lr o
Compensaﬁon, &e. e . A T Eety v‘.';.', £ ;_}o -‘_‘:4::»", ';i - v “‘: :" ‘* ¢
- Pipes, valves, fountains, hydrants ., .. RO R 1 et 3 sl ; < st
) I&)’ing Md jOinti.ﬂg Pipeﬂ .. PSR AL L6 e, il t‘-,F_":' ‘."13\3! B , . PR
. e A (g ) RN SR R me.’ ST} et ,‘ﬂf'u‘{‘?i‘;zﬁb
. ot g svoni
: e L EORES e Y R e
- dpis ! ¥y ’Glhﬂd Ml". L i 5 TS
\ S L T DA ot e et N ST
The cost of pumping the whole supply for which the scheme is designed would be at

10 annas per million gallons Iifted one foot high— - tow (s St ekt

SOU0X15°4 10 & 5’2 i, 90 k. 1Y e B TOBSEEEM R o
1,000,000 %18 7% 22 724 20 pe gy or B, 10,080 bk ibintm, 55
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But for some years after the construction of the works it will be sufficient if the town
is supplied with half the above quantity of water ?Vhlcl.l will give ten gallor}s per head

er diem on the entire present population, and this will probably be sufficient except
in festival times, and at any rate as much as the town can afford for the present.

1f the supply is restricted to ten gallons per head on the present population, the
annual pumping charges will be about Rs. 5,000, and one engine will be sufficient to
pump all the water required, so that it would be necessary at tirst to arrange for only
two engines-—one of which will be always in reserve. All other works will, however,
"have to be constructed as designed for the full supply of fifteen gallons per head,
The omission of one engine will reduce the estimate to Rs. 2,57,000.

19. The annual charges for a supply of ten gallons per head and assuming that
Government will contribute half the initial cost will be —

RS

Interest and sinking fund at 5:96 per cent. on Rs. 1,28,500 , . o . 7.650
Pumping charges e .s o o b i s 0080
Maintenance charges .. . .o .o .o e 0 2,341

Total .. 15,000

20. The assessment on buildings amounts to Rs. 10,000 per annum at 5 per cent.
on the rental value. By raising the tax to the maximum rate of 7§ per cent., an extra
revenue of about Rs. 5,000 will be derived, The water-tax should bring in a revenue
of Rs. 8,000. There should therefore be no difficulty on the part of the municipality
in raising sufficient extra revenue to meet the cost of the scheme.

21. Conjeeveram has already been referred to asa town which is frequented by a
large number of pilgrims, It is stated that no less than 40,000 pilgrims visit the
town yearly and there is no doubt but that these people must spend a very large
income in the town—supposing that each person stays four days and spends 2 anunas
per day the amount spent in the town by pilgrims alone W.Olll.d be a:bout Rs. 20,000
yearly from which there must be a considerable profit. This is mentioned because on
a meeting with the Chairman he was inclined to urge the poverty of the town—no
doubt the inhahitants to some extent live on what is derived from the. pilgrims, but in
any case Conjeeveram cannot be a poor town, and as a town from which any epidemio
disease would be rapidly spread it is all the more necessary that the sanitary neces-
sities of the town, of which a water-supply is one of the most important, should be
supplied as soon as possible.

No. 828.
Referred to the Public Works Department for remarks, _
Forr St. GEORGE, (Signed) A, T. PRINGLE, ®
14¢th November 1893, Assistant Secrotary,

To the Public Works Department (with plans).

Note by the Chief Engineer, Public Works Department.

The scheme appears sound in its general features, but paragraph 13 of the
Assistant Sanitary Engineer’s report is not intelligible ; nothing whatever is said in
the preceding paragraph as te the head up to which infiltration works can be worked.

Paragraph 14 as written involves the extraordinary argument that, because

velocity of four inches per second will just move the lightest particles of iron, a

velocity of "8 of a foot, or 96 inches per second, will not move sand, a much lighter
material.

o A Y £
.’:A S5

-y ‘.,__-_‘f‘!!;:‘?A:.»:‘.'n -

e . -t i b e
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. It is, however, clear that ‘8 of a foot is a clerical error for *8 of an inch, the real

. . 186
velocity being —

velocity will not be enough to draw sand into the pipes,

o — ‘067 of a foot or 8 of an inch, and it is probable that this

It is not quite clear why the * manhole” between the infiltration pipes and the
inlet pipe to the suction well is not taken up to the ground level ; as drawn, it is not
a “ manhole ” at all being completely inaccessible ; this is probably only a mistake

in the drawing.

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

22nd December 1893, Chief Engineer, P.W.D.

) No. 4498 C.
Transferred to the Local and Municipal Department.

CHEPAUK, (Signed) J. PENNYCUICK, Col., R.E.,
28tk December 1893. Secretary to Government, P, WD,

No. 12.

Referred to the Sanitary Engineer for remarks.

A. T. PRINGLE,
Assistant Secretary.

Forr St. Groras, (Signed)
13tk January 1894,

From HORMUSJT NOWROJI, Esq., 5.c.5., AM.LC.E., Assistant Sanitary Engi-
neer to Government, in charge of office of Sanitary Engineer to Government,

to the Chief Seeretary to Government, dated Fort St. George, 15th January
1894, No. 100, ‘ :

With reference to your endorsement No. 12, dated 13th January 1894, on note
by the Chief Engineer, Public Works Department, on the Conjeeveram water-supply
scheme, I have the honoar to state that paragraph 13 of the report on that scheme
should read, “In infiltration works the velocity of inflow during the maximum
demand should be such that the inflowing water should be incapable of carrying sand
with it through the openings in the infiltration works.” >

2. In the original draft of the report a paragraph preceding paragraph 13 of the
present report was struck out, and I regret that by an oversight the consequential
alteration in paragraph 13 was not made.

3. In paragraph 14, ‘8 of a foot is, as stated by the Chief Engineer, a clerical
error for 8 of an inch,

4. The plan has now been altered with reference to the Chief Engineer’s remarks

“on the manhole between the infiltration pipes and the inlet to the suction well. The

manhole has been carried well above the ground level to prevent surface water

getting into the manhole, Tt is, however, not necessary to alter the estimate as the
increase is very inappreciable,

No. 54.

The Sanitary Engineer is requested to forward a copy of the Assistant Sanitary
Engineer’s report on the water-supply of the town of Conjeeveram, which is referred to

' in his letter, dated 6th November 1893, No. 2415.

(Signed) L. DAVIDSON,

1st February 1894. Ag. Assistant Secretary,

To the Sanitary Engineer.
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From R. E. ELLIS, Esq., AM.1.c.k.,, Acting Sanitary Engineer to Goverpment
to the Chief Secretary to Government, dated Fort 8t. George, 6th F ebruary
1894, No. 281.

With reference to your official memorandum No. 54, dated the 1st instant, T
have the honour to forward a copy of the Assistant Sanitary Engineer’s report on
the water-supply of Conjeeveram, as also my letter to the Collector of Chingleput,
forwarding the same to him.

ExXcLosSURES.

Report on the water-supply of the town of Conjeeveram, inspecied 25th to 28tk
November 1890,

The town of Conjeeveram lies in the valley of the Palar. Tt is situated on the
north bank of the Végavati river which

The town lies on the bank of the Végavati Jowns the Palar a few miles below the
river. town. From the former river the town

, rises gradually but considerably towards
the north and west. The general lie of the country around Conjeeveram s in the

same direction. The town occupies an
area of about 4 square miles. Along
the river bank the length of the town is
3% miles and its width varies from 1} miles at the north end to } a mile at the south
end. The streets are very broad and every house has attached to it a small garden or
backyard ; the town, therefore, is not densely packed with houses. It is well to
remember this fact in comparing the cost of the water-supply of Conjeeveram with
other cities as the density of a town very much influences the cost. The number of
houses in the town is 7,179 and the population according to the census of 1881 was

: 37,275. It is supposed that the popula-
Population, 40,000. tion now exceeds 40,000. S

2. The soil under and around the town consists of a sandy loam of some consider-

able depth below the surface. The purity
of the sand and the depth of the stratum
Increases as the land approaches the river,
3. As one of the water-supply schemes proposed and the only one that has been
" completely worked ont (by Mr. Donaghue
{.he Lo;;atth und Engineer) is based on the
ines of the ancie 2 )
jeeveram, it is well to concisely describe that supply, s gtLs

4. The source of the water-supply is some four miles above and to the west of
the western extremi
The source of water isa spring head or basin  porth hank eofr:fét%- éofa’g;i.to‘.vn on the
excavated in the bank of the river some four this place on the bank gavat nver. Ag
miles above the town. R ank of the river there
a 100 feet from the river bank, The bed of this basin is gome 20 feet b bo T
of the river. The basin is replenished by springg\ percolating from ﬂndef-lzzve tlg:dbc;(;

the river as well as land rings ‘
Water from the basin is led to the town by an Shore side. The soil dO;I;I tg thiml?;dt l:g
open channel called Laldkal. the basin is pure sand. Fiont 65 Tos
the water flows down an open cut, called
the Laldkal, until it reaches the north-western extremity of the town, This is the
. highest point of the town. Here s
Just outside the town the channel bifurcates. =~ Lalakal bifurcates. The larger branch
feeds the Konérikuppam irrigation tank
1 .. and the smaller branch fills, or is SUPPOSB(i
The larger branch feeds the Konérikuppam irti- o fi]l, the maso
gation tank. The smaller branch supplies

the town with water.

Area, 4 square miles.

Soil near the river is sandy.

The ancient water-supply of Conjeeveram.

After the point of bifureation the smallep

is a spring head or basin excavated about >

tanks in the town,

channel, or what may be called the towns |

First obﬁétzbn.;The L&lﬁk@l does not flow possible that improvements in
4 e A T ]!‘3&5"1 g Y

~woul

brought down by the town-supply channel was used for irrigating the lands belonging to

e A I I P Pl
o R o~ o~ e i
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supplychannel runs in an open cut for some distance and then enters a masonry cistern,

-ater is distribute he various tanks in the town by means of underground
and the water is distributed to th masonry conduits. The conduits are out

: 38 of repair and some of them are so choked
Distributary conduits within the el up wl;th earth that they cannot pass any
R water. All traces of some of theie;l 9;){15
i 4 ] 1e tanks that were at one time replenished by the Lala
duits are lost, and many of the tanks witer are nobt .80 IOW. h()wmg to 3:3
During s of insufficient rainfall the fa}]lfs searcity of rain, nope of t e.tanks 1n the
lll:\ the {sgvrn are not replenished by the Lald- town except Sarvatirtam, which forms the
kil water, first of the chain of tanks replenished by

i i is . The town-supply
th aki 1 supply of water during this or last year. 1h
Ghzlﬁll‘,ll{tftlllg)lfgﬁelc:ﬁe:nzo augpa};)parently vested in the municipality, is also used for

irrigati sordi ‘hairman’s statement some fields belonging to the Krishna
irrigation. According to the chairma ‘tomplo and lying on the lina of the town-

snpply channel have the right to draw
water from this channel for irrigation
purposes. So that in years of drou_gh)t,
like this year and the last, whatever share of water the town-supply channel receives
from the Lalikal is drawn off to irrigate the fields mentioned above. This W}a}.f s;;
during!my inspection, the water being prevented from going iuto the town by a bloc
in the channel. » ¢ o
5. Of the proposals for the waterzsupply of Conjeeveram, the one first demanding
File: o i, IR yconsidéf]ation is the proposal to improve
this ancient water-supply scheme. The
L first question is the quantity of water
available. From information collected it would appear that the Lalikil flows for

Certain fields have the right to draw water
from the town supply channel.

Suggested improvement of the Laldkal.

only eight months in the year during a year of ordinary rainfall and for shorter

periods during years of di It is
perennially, and would not be so even after PR e

improvement, ' 3 ; permit thé., 5
deepened a little. But it is doubtful whether this deepening

i

1g-head

will secure a perennial supply to the town, though it may increase ield to

extent. The original idea of the scheme was not to secure a pere - supply, but

merely to fill up the tanks in the town with fresh water during the wet months, so
that sufficient water for the hot weather might be stored in the tanks. ; -

6. The next point to be considered is how far would the improvement of the

: Lalikél benefit the town supply ? The

Second_objection.—The difficulty and cost of ghrotriems under the Konérikuppam tank

pmg;gglthe e ol shrotriemdars to  Lave g right to the water of the Laldkal.
the water.

-

to two-fiths of the yield from the Lalikil. I gauged the flow of water in the

the quantity available for the town-supply channel be taken at one-third the amount

Lalakal near its head and found that to equal 360 eubic feet per minute. If

s 120 cubic feet per minute. This is the time of year during which the ﬂWia
;%&é maximum. It may therefere be assumed that the average yield to the town

upply during the months when the Lalakal flows, which is
snppg ot emgeed 69 cubic feet per minute. The town-

~ pot less than 30,000,000 cubic feet, so that in the present condition of the Lalakal
535 ,:;& provided that the water in the town-supply channel is not othervgjgeuaed,t&e e

~ tanks would receive not more than half of the quantity of water required. 1 have

o already said that the tanks in the town except one did not receive any supply during

this year nor last ; so that the greater portion of the 15,000,000 cubic feet of water

The portion to which they have aright is
yariously stated at three-fourths, two-thirds and three-fifths and the portion of
water coming down the town-supply branch would therefore be from one-fonrth

from six to eight,
~ fore yield in a year like the present one about 15,000,000 cubic feet of water.
e grensto capacity of. tho various stone-buil;tatks i the' Yown ix, 1 caltlate,

;v
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the Krishna temple which lie along the course of the channel. A proper supply of
water to the tanks in the town can only be secured if the Krishna temple authorities
and the shrotriemdars under the Konérikuppan} tz_mks f,-_ould be‘l.ndu('t_’d fo surrender
their richts for a consideration. I believe this is an impossibility from a finanecial
8 : point of view. If to this we add the cost
Third objection —Large cost of improvements.  “o¢ 41, improvement of the channel with
asonry works which are now wanting, and 1ook,l moreover, to the fact
:lli:tlti(;eiz:::g Isupplyywould still be a very primitive and defective one for other
reasons also, it is thought that the results of improving the ancient water-supply
bl
would not warrant the probable cost.

ifficulty of inducing the shrotriemdars to surrender their right to the
he e driency water of the Lalikil, the necessary com,

Mr. Donaghne’s scheme on the lines of the pensation and the cost of the improvements -
r. Do

to the channel were evidently apparent to
Mr. Donaghue, who therefore drew up a
scheme to construct an independent chanmel; the lines of his scheme are, however,
precisely the same as the ancient water-supply of Conjeeveram.

ancient water-supply.

3 is briefly as follows :—To construct a spring-head or
§endinc Doragtines schoms, 13 ¥ ! basin on the north bank ofpthegVégavati
river, 1,520 yards below the old Lélakal
spring-head ; to conduct the water in an open channel about 3} miles long to a
cistern at the north western extremity of the town; to construct a masonry
conduit 8,273 feet long from the cistern along the main street of Big Con-
jeeveram with six minor branches haying an aggregate length of 3,917 feet for
supplying various tanks. Twenty-one wells to be provided at convenient places
over the conduit for drawing water from and it was supposed that in about nine
wells the water would rise so high above ground level as to allow the water being
drawn by taps ; water from the remaining wells to be drawn by dipping buckets or
pots into them as with ordinary wells.

Description of Mr. Donaghue’s scheme.

9. The main points of the scheme
that fail to recommend themselves for
approval are as follow :—

(1) The uncertainty of a perennial

flow in the proposed chanmel.
(2) The proposed channel traverses irrigated land especially in its lower course
where the channel is in cutting, and the
water is therefore liable to coutamination.
(3) The inefficiency and insufticiency of the distributipg portion of the scheme
as the water let into the tanks will be as
liable to pollution as at present.

Defects in the scheme.
(1) Uncertainty of a perennial yield.
(%) Channel traverses irrigated lands.

(3) Channel not properly protected.

10. There is some uncertainty as to whether the new spring-head would yie]«iwa
constant and unfailing supply of water

Uncertainty of the proposed spring-head yield- even during the driest months, especially
ing a constant and unfailing supply of water during a year of deficient rainfall like the
during summer months, present one. The Lalikal flows only for
about eight to six months in the year,

The new channel, however, has its bed considerably below the bed of the old channel,
but there is no certainty that the new channel is sufficiently low to secure a perennial
supply. There is no doubt, however, that

Ample water is available underground, but the from the character of the soil and the
levels of the town do not permit a greater conditions under which water is available
depth to the spring-head. at the site of the proposed spring_head
that the question of the sufficiency of

water resolves itself merely into a question of sufficient depth of the spring-head.
But unfortunately the levels of the town do not permit of the spring-head and the

P
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channel being placed at a much lower level than as designed in the scheme. My,
Donaghue is evidently not insensible to the uncertainty of a sufficiency of wafer, as
in his report he suggests that the spring-head should be first constructed as an experi-
ment before all other works so as to ascertain the quantity of water available before
any expenditure is incurrec on the other works connected with the scheme.

11. Mr. Donaghue anticipates a flow of water three inch deep evenduring the driest
months. This* flow will yield 792,000

The minimum quantity of water anticipated by gallons per day. This quan.txty , if av_a.ll-
Mr. Donaghue, if available, sufficient for the able as anticipated, would be just sufficient
town. to meet the wants of the permanent
population plus the large number of

pilgrims who resort to the town during the grand festival in May. But even if this
quantity of water is available, the distribu-

‘he distributary part of the scheme insufficient ; tion part of the project is so defective
only a small portion of the population will and inefficient that only a_very small
benefit by it. portion of the population will benefit by
it. The people living in the main street

through which the conduit passes, and in its immediate vicinity would resort to it.
But some parts of the town are fully 11 miles distant from the nearest point on the
line of the conduit; persons in these portions would naturally prefer to draw their
water as they do now from the nearer source, i.c., the tanks. It is no doubt proposed
: to fill these tanks with water from the

The proposal to fill the tanks in the town channel. But the ad}'antages of such a
cannot be recommended. course are problematical. In the first
place it is doubtful whether the people

will not object to these tanks being reserved entirely for drinking purposes. In
reserving these tanks there is the difficulty of combating with the religious or super-
stitious beliefs of the people about the sacred character of the water of some of these
tanks and their power to absolve the sins of those that bathe in them. This self-same
religious prejudice which makes the people and especially the pilgrims bathe in these
tanks, also causes the various tanks to form the source from which the water is drawn
for domestic consumption. Many of these tanks are vested in the temple authorities
and there is little possibility of reserving a sufficiently large number of tanks solely
for drinking purposes and preventing people from bathing in them. People who live
at a distance from the conduit—and their number is a large one—will have to use the

wlvater they do now—water from tanks in which people bathe and wash their dirty
clothes.

12. How small a portion of the town will be benefited by the conduit water will
be more evident by comparing the length of the conduit and the length of streets in
the town. The total length of conduit, all branches included, will be two miles,

oo E while the length of streets considerably
The distributary part of the project inefficient. oxpeeds 85 miles, This distributary
O conduit affecting, as it will do, only a small
portion of the population is far from satisfactory in itself. Where the level of the
Iapdraulic pressure rises sufficiently above ground level, Mr. Donaghue proposes to
build up the wells to certain. height above the surface of the ground and draw the
water by taps as from fountains. Mr. Donaghue has drawn a level line in the lon ri-
tudinal section of the conduit to show the hydraulic level of water pressure. This
would be correct if there was no drought on the conduit. But the moment the people
began to draw the water a hydraulic gradient will be produced and will fall as the
drought increases, then the hydraulic level there would be as shown by me by a
dotted blue line. The loss of head with the full drought is calculated to be 3-1 feet
so that out of the 21 wells over the conduit only two wells will admit of being treated
as fountains, and this on the supposition that the yield from the channel does not fall
below the minimum anticipated quantity which is a matter involved in doubt. So
. . that from almost all, if not all, the wells
The system of conduit wells necessitates water over the conduit water will have to be
being drawn by dipping pots into them. drawn in the ordinary way by dipping
buckets or pots during the hot months, a
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part of the year when the necessity for water is the greatest. The plan appears to
be objectionable.’ Dr:C. ¥, B, Wk
This plan of drawing water is liable o con- Chemical Examiner to the G(;\'erzrxﬂsﬁt';
taminate water. of ]gengal, in his report on tube-wells
embodied in G.0., No. 270 :
21st October 1890, says “ what I believe to be a frequent sou,rce ?)f co‘u(tin?i't,laf'f th(;
well and tank waters is,tbe introduction of dirty «lotahs” (small brass vei(*)nl X
Believing as I do that the cholera bacillus is somet l;ing more than a harml;%q cc;;fnfa):
shaped micro-organisi, and knowing from experiments which I have witnessed the
rapid way in which it multiplies when placed in suitable media, there is nothing
surprising to me from a “Jotah ” which has been placed on the éround and taken
up some minute particles of a cholera patient’s dejecta, when subsequenti\,' intl'odﬁcea
into a well or ta'nk, contaminating the whole supply.” 1If this is 50 witvh 1 b
bodies of water in tanks, tha'chances of contamination are greater when wa.t::g"fa
confined within the narrow limits of a conduit. During May, one of the drie“:
months in the year, and when the water level in the conduit will be at its minai-
mum, there 18 a large influx of people into the town who flock to attend the
grand festival. The danger of contamination is augmented when a vast concourse of
people of all sorts and conditions are
The chances of contamination are greater dur- allowed to touch the water-supply with
ing the grand festival. their chatties and pots. It is also a
B . _serious matter for consideration whether
the caste principles of the people will permit the use of conduit wells at the same time
by the high caste and low caste people. How deeply rooted this caste prejudice is
is evident from the mecessity of reserving separate tanks and wells for separate classes,s
of people.
18. The system of conduit wells is such as cannot be approved of from a sanita
o) point of view and such as will not find
On grounds of sanitation and caste principles, favour with the people on account of the
plpl(fs and fountains are preferable to conduit = caste principles. The modern system of
Sls distribution b)('l pipes and fountains is the
. proper one and it would ¢
step to go back to an antiquated and obsolete method of distribution. T et
14. In discussing this question of conduit i -

g q taie wetlls dvqrsus fountains and pipes, I

i : . e entered mto particulars which per
Objections to a pipe system for Conjeeveram haps do not strietly pertain to a roIi)’ ’
answered. sional report, but I have thought itpnecgg:

: sary to do so, beecau
that in a place that has been regarded with such religious ’veneratsiil} ::' go:jze; e:‘(;ld
m

the modern abominations like pipes and fountains will not - d
by the higher class of Hindus. Cenjeeveram is the mos? esavtlzi;le((i:i?ltglet‘l)}mplacency
India and has long been the head-quarters of Brahmins. = The questiog of e
for such sacred cities like Conjeeveram is not purely an engineering on, gat‘?“'s‘lpply
associated with such circumstances as caste prejudice and habits ofgt‘;he e, u}: is closely
need, however, be no apprehensions about the ultimate universal use 0¥99P e. There
introduced into Conjeeveram by ali classes. In the beginning the hp]ge water, i
Hindus, especially the Brahmins, may hold off, but as has been the expe rlig er class of
towns where pipe water has been introduced, they are ultimatel: preczncﬁm e
This is ne.zturally' so owing to the facility of procuring water in a psirpe P :& ed to it.
comparative purity. These two circumstances are sufficient to overcgm n:hand -
deep-rooted prejudices. 4 e the most

15. I will now deseri :

The mode of supplying water to the town now the information now bef;l;e n::;hf’ with
proposed. to be the best mode of guppl’yifpe:ﬁz
town with water. by B

16. All circumstances point to the river as’ the proper source from whence to
derive the water-supply of the town.

W.MWMM’J WW . W
rem Juse 1895, No. 951 M., Locan AND MUNICIPAL. 11

AR A AN G

B

the driest summer months water is always procurable within a few feet from the
surfdce of the bed. There being no uncertainty as regards the source and quantity
of water, the only questions to be considered are from what pointin the river the
Position of the off-tak supply is to be taken and how conveyed

ko bl B b to the town and distributed. Seeing that

water obtained from the bed of a river by any arrangement has been naturally filtered
through a long expanse of sand, the necessity for avoiding surface exposure and
contamination subsequently is apparent., From the point of off-take in the river
the water ought to enter a closed pipe and not see daylight until it is drawn at the
taps. It is thus evident that the longer the distance of the off-take from the town
the greater will be the cost of the scheme. At the same time the site of the off-take
should be sufficiently far from the town as to be free from such contaminations as
every river is liable to from towns lying on its banks. The site that appears to

. answer these requirements is nearly opposite the Jain temple gituated in the hamlet of

Tiruparattikundram. This point is just outside the western end of the town and
above the place where the dhobies wash their clothes and the Hindu dead are
cremated.

17. Several ancient irrigation canals start from a spring head or basin excavated
in the banks of the river. The water for the town of Conjeeveram can also be obtained
from the banks of the river. This peculiarity of the bank soil is favourable because it
does not necessitate the construction of works for the collection of water in the bed of
the river which would be more costly and more liable to damage during floods than
such works in the bank of the river. An open excavation in the bank would be the
simplest method of collecting the water; but for the water-supply of a town, the
collected water should be protected from exposure to air, and either the plan of
collecting wells or a gallery will have to be adopted. This will however, for reasons
already stated, be a simple and inexpensive work. The water thus collected could
be pumped up into a compensating reservoir at the north-western extremity of the
town, which is the highest point of the town, and from thence distributed into the
town by gravitation by means of pipes and fountains, el D o

18. The total lift from the river to the maximr;m le;)v.:al of water in the reservoir
Probable lift .oid water and horse-power of ;r%“]\;liiimr f:‘t 41&0%%; m&aﬁ’lﬁ gl.ll(m:

engines required. per head, and assuming that the whole
quantity of water required is to be lifted in eighteen hours at a uniform rate, the
horse-power of engines required would be — - et vy :
40,000 x 15x 60

7 = 10 horse-power
: 18% 60 x 3,300 ;
Add 80 per cent. for friction L Agheeieg b i X

Total horse-power required i {

ﬁ'ér,"say, three eligines' of 10 horse-power each so that one engine may always bem

yeserve for use during a break-down in one of the working engines. .
; : 19. A rate of Rs. 1,600 per horse-
Cost of pumping machinery and buildings. ~ power would probably cover the cost of
| ! engines, pumps, boilers and house com-
- plete. i s B L s e A
90, T have said that the area of the town in proportion to its population as
compared with other towns in Southern
Length of piping required and cost. India is very great owing to the “wide
streets and the gardens and spacious

backyards attached t6 each house. I calculate that if the water-supply is to reach all

parts of the town not Joss than twelve miles of piping will be required including the

pumping main which will be about one and a half miles. At a very low eshi imate 8
mile of piping on an average will cost not less than Re. 12,600. -

v s A L it

o aee e A = AP

'.'171331 rivetr Végawiati is the proper source of The sandy bed of the Végavati river ‘#
bl extends to a considerable depth. During e
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21. The probabl T
would be as below, eT(;l?tﬁocfut:ge —
course, very approximate— ° . e of

.

Probable cost of the scheme.

Ar?ingements for clc;llection of water Rs.
nes, pumps, boilers P .. ree 10,0
horse-power at Rs. 1,500 ?:: ﬁloofg:?i)oic', complete, 30 dde

Tw;iivlz miles of piping including main aterRs 12,500 nas 45,000
Lies N £ . ] per
Compensatmg reservoir 35 : : e o -« 1,50,000

e e T 20’()00
Contingencies i ludi - Total 3
ncluding establishment e 225,000
.. .. 25,000
Grand Tota] 2,50,000
—————

Possible reduction in the estimate,

can 1
n;tazbi)reduced to much below Rs. 2,00,800 %6 ommissions the cost
. One i i ton 4 :
€ Important consideration n the scheme here proposed and in a]]

A oa
Xziletmes 1s the annual working chargesg
i . mill'he recognized rate of 1( annasgél-
ual cost of Pumping would be about R 8 56?)11 gallons Pumped one foot high, fhe
= LTI

nance of pi :
ot pipes and fountains, the total cost of Wo,rlgil:lc:;: ﬁ(ﬁnﬁﬁi 12500 for maine.
g aintainin

| umpi
Annual working and maintenance charges. sl

to 15 feet. If, therefore th
. e ground i
and the north-wegt extrel’nity g ti]lg t(?g;w:m?seg) oty it Frping stati
& 2 on

Line of pipes pe; :
o . Pes being laiq
wowever, I cannot speak very definitely sible, (;3? tthhizf

as to levels, &c.  The cost of this s

tion in the annual cost of amyi a .
No. 1 scheme, The riverpvégglfagﬁ ;:lltile water will not haye ::Ié?;irablg reduc-
?:usﬂ:es igr pumpingin Nos. 1and 2, and the etk
0 a »
riverjvzst hi:rhgc{gigl (Li; ::l;te?‘:ilﬁ bg‘ gf;fforg, by placing the off-take highe 0
mﬁaltn lg)xpe through which water has to bevg)igédbgt at the same timg tﬁ'f:n;fhtg
Hiction, son ot Tncreased length of piping mears'am s ce of the
. on, and therefore the second point: that requires i S an increased o
0 what extent the difference in the water leve] at tho Lo ugation in this

schemes will exceed the head lost in friet: the points of off.take

: riction b : € 1In th
No. 2. This scheme, however, deserves to be co)x?m%gr;gc:i?iaese& 1;'?1?1‘ ;’; N. .:e 38
wish Noo 3. .

24. The finaneial aspect of the scheme can best be consideéred and oL,
R i - " Collector, b Lans 8ued by the
Financial aspeet of the scheme. a water.tax :: tIhew:at;;Iedo? gr; el:’ ;:;t*%n* tﬁft
. wonld

Probably yield Rs, 6,000 Perannum. The

r'4 27. The staff required for taking the necessary levels and preparing the plans for

e Végavati river. The question yet to be decided

~ be in consequence increased. «

—————— s
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house and land tax could also be enhanced to the maximum rate of 7 per cent.‘,. }‘be
rate now levied being 5 per cent. This would increase the revenue by Rs. 4,00q.

25. Notwithstanding that circumstances tend to make the scheme costly, iﬁe
anticipated cost of the scheme will compare favourably with other pumping schemes,

26. If further investigation of the schemes here proposed appears desirable to
the council, it would be advisable to sanction at an early date the requisite staff for
taking the necessary levels of the town and for conducting experiments so as to
ascertain the lowest summer water level and the probable yield of water from the
sandy stratum, &c. This year there was insufficient rainfall, and therefore the time
is well suited for experimenting as the minimum available water can be ascertained.
I would therefore suggest that the staff be sanctioned early emough to enable the

experiments being carried out not later than May 1891.

the schemes would be as below :— i

RS. ,

One surveyor and draftsman at Rs. 60 for four months .. oo . 240 A ; :

Four lascars for two months at Rs. 7 o i g s O M
Contingencies including drawing instruments, paper, &e. .o - 1

Total .. 400 o

.4

98, The cost of the experimental wells and pumping will probably not exceed

Rs. 500.

99. T cannot conclude this report without tendering my thanks to the Chairman
of the council and to Mr. C. N. R. Appana Aiyangar, municipal councillor, for having
assisted me by accompanying me during all my inspections to long distances beyond
the town. Without their aid T should have been unable within so short a time to
see the various places or gather the information that was necessary. 3

(Signed)  HORMUSJT NOWROJT,
© 0 Asst. to Ule Sanilary Bagineer.

| e—

r<

19tk December 1890.

A.,: 7 | ' ] X e pE S s
From J. A. JONES, Esq., MEX. INST. C.E,, P.R.S.E., Sanitary Engineer {
s iciide th&Aetin&baWr of Chingleput, dated Fort. St. Geor
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Wowroji) n.on., fogurding the witkraupply oF Comjeevenat. "/ =5 B 2 A0 5 S0
2. I regret that other duties have rendered it impossible for ;
veram, nor would I he able to do so for at least two months
obyiates any necessity for a visit by me at present,
3. The general result of the inguiry is that to obtain a pur
distribute it by pipes in Conjeeveram require

cal site for that operation. As provision for the cost of pum
~annually, I am in favour of investigating the alternative sc
of pumping can be reduced the better even though. the original cost o
i 3 rhigeel Irmbrmah ~ RS ‘
" 4 You will seo that it is estimated that it will cost Rs. 400 to investigat
schemes ; if the council will sanction that smount, the work can be soon put in.
 B. The other questions raised in the report, such as the use of the water from
the pipes, the possibility of the municipality being able to afford the scheme, &o., can
L i -.J-‘ﬂ' st‘m' Fak ¥
the use of a pipe

dm hettes dealt with by yon. thian by wey bl vm;a‘mgy%kmg@;
to believe that whatever opposition may at first be raised against |
supply that opposition will gradually die away when it is found th
_convenience are factors in the question. - i
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the Probable e~ — “4€ Teport against its adoption.

.

—_————

- oo

| E <uie acceptance of Mr. Donaghue’s scheme and sgree with

Order— dated 30th March 1894, Mis. No, 414 M., Local and Municipal.

The papers will be referred to the municipal council for remarks. The counecil

should state whether the Sanitary Engineer’s scheme meets its wants a

detail how it proposes to finance if.

(True Extract.)
(Signed)
To the Chairman, Municipal Council, Conjeeveram,
with connected papers and plan.

——

Reap—also the following papers :—

From M.R.Ry. E. SUBRAHMANYA ATY AR Avargal, Cha

Council, Conjeeveram, to the Chief Sec :
Sub-Collector and Collector of Chinglgczett)ar
1895, No. 49-Index. . £

With reference to G.0., Mis. No. 1183 M., 4
£9

nd report in

J. ¥. PRICE, g
Clidef Secrelary,

Irman, Municipa]

Yy to Government (through the
dated Conjeeveram, 6th %dqrch

for a detailed report in connection with the Wateated i September 1392, ealng

tional income the municipality would b :

the honour to submit, herewit , 8 statem(;:tb %?i fio tr eiilihze S
of the council, dated 26th February 1895, on tliaiub ook
. ¢ s
2. It will be seen from the ahoye that the setﬂJ

revised recently amounts to Rs, | 0,969, sh

r-supply scheme asto what addi-

house, &c., taxes, I have

» together with a copy of resolution

ed demand of the house-tax as

1893-94 or Rs. 6,484, the increased atmount o 5y LT3 of R, 1,662 over that of

demand, while that of the tax on arts ot

the actuals of 1893-94, Thus the increats updor e 1508

This heing added to the water-tax of Rs. 9 416er
. . o 3

3. The amount of loan required from the Prave.. <

z Per cent. over the revised final

th gives Rs. 1,987 more than
e two tax

it . Provincial i
This will be drawn in two years by four, hal nial funds will be Rs, 1,28 500

e oy (Ot Balf-yearly inet g Ny
Rs. 8_2,1;1?05 and8v5ﬂ5151§e ?qmdatgdm thl.l’ty,yearz.‘ 'lyhel.l}n tael:els?greafh amounting to
prbount fo Xs. 80,5580, which, togethor with the logs <5, 0" 2 S8id period will
total of Rs. 2,09,058-7-0. The average of thig s Of K. 1,28,600, makes up a

Rs. 6,968-7-2 or Rs. 6,970 in round number,

4. Deducting the said average amount from

Sum. payable annually will be v

referred to in paragraph 1 supra, there will be k@ﬁaﬁfﬁd income of Rs. 16,887

meet the maintenance charge on account of water-supply.
5. The loan application, revised, together with the

Rs. 9,917 available to

detailed account of the

revenue and expenditure for the past three years, is herewith submitteq.

Forwarded.

PerryAPALATYAN, _ : (Signed)
14th Marck 1898, :

[T .

N. S BRODi.E; L

Sob-Clisirs 1

i B vy ek w= S ’ 1 the "ma m irec
o tomou o et the papes sl plan [ ons

¥ o k -
Sy ol bl : i ' kil bt Al
ke il 1o duamadte - RO
Al - " ~ L 4 T
» - "
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& (5
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LY
smum rate of 7 per cent., ¢
~~ue by Rs. 4,00(

Ref. on No. 42-Mupl.

Forwarded. a . e
2. The figure, Rs. 16,887, calculated as the total additional income to thessTiyoo-
veram municipality is incorrect, the correct figure being Rs. 18,548 as shown

below :— RS.

Tncrease under house-tax over the figure of 1893-94 1 i’ggg
f .k 2

3-94

Increase under arts tax over the figure of 1893-94 ..

I:g:ease of house-tax from 5 to 73 per cent. o e -t g,ﬁé
. L) ]

Watel%tax LA L Ll . L .
Total .. 18,548

Taking 90 per cent. of the increased demand to be realizable, Rs. 16,693 may

Pe taken to represent the probable additional incox.ne. )
A sum of Rs. 15,000 is estimated by the Sanitary Engineer as the annual charge
for the water-supply scheme as below :—

RS,
t 41 per cent. .. .. os 1,659
e,r?s“ L o 5,000

IR B e A
Total .. 15,000

Repayment of capital with int
Pumping charges
Maintenance charges .. - .o

The estimated additional income of Rs. 18,548 does mot include the increase of
tax on lands which does not appear to have been revised yet. ‘
: (Signed)  N.S. BRODIE,
; Acting Sub-Collector in charge.

Saryaveou,
28th Mareh 1895. VA
i retary to Government,
To the Chief Sec Logl T e o

No. 659, T AT L
e 1 i v il - ] 1 CHTE T Y._;“‘J-[i_ R %

sirman is requested to return without delay the papers and plans con-
g e L e v e s L0
Sgueal T TRg TV Bh ' (Signed)  C.G.TODHUNTER,
mt kgl v MM&M&M et

i Kl &

A

5 i
I R i

960 April 1895, i
To the Chairman, Municipal Council, Conjeeveram. - -
! et T L ‘ Rty r‘_-ﬁﬂ-' ." , el = NP
el i o Ly CATYAR A |

3" ¥ Bav e el ™ sl maimarnd
Sy I o P }the""'f- s o S A Jp‘G.v ot gy LT A ‘.w 1r
git CIY w’ﬂ“b‘@@ ; o 50 ¢ .Eff_ng}epm?)? 5&_._@ A
¢ April 1895, Ref. ! R P S IR S

With reference to tbo official momo. No, 559, date

Uirt et
 of this town, together with B
A S fi. ey et it (ISt S AN e mf‘;\l Jgseo
aduir A18E i JENMF‘BQ'M okt e 94 T ”**"”}%4‘7 'E"F":“‘f’»’m?ﬁ‘_‘f}'_
st of papers in connection with the water-supply scheme of the Conjeeveram
v ‘:'?i. _W_‘) mmmpm‘ : ¢ o - dre .: . ‘ bs L k ' 4 e 1 3 .
" 1. Reportby the Assistant Sanitary Engineer to Government on the Conjeeve
m@gu;‘g; sdhy!;me, dated 19th December 1890. ' : ' :

$510 il

9. Sanitary Engineer’s letter to the Collector of Chingleput, No. Zﬁﬁﬁr ‘
~ December 1890,
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‘3. Sanitary Engineef’s letter to Government No. 28, dated 6th February 1894,
4. Report of the Sanitary Engineer on the Conjeeveram water-supply scli;;le,
5. Estimate No. 14 of 1893-94 for the water-supply scheme.

6. Sanitary Engineer’s letter to Government No. 2415, dated 6th November
1893.

7. Note by the Chief Engineer, Public Works Department, dated 22nd December
1893.

8. Endorsement of the Secretary to Government, Public Works Department,
No. 4498 C., dated 28th December 1893.

9. Sanitary Engineer’s letter to Government No. 100 of 15th J anuary 1894,

—

e e e S st i

—

o

Forwarded. &
‘ (Signed) L. E. BUCKLEY,
30tk April 1895. Sub- Collector.
Forwarded.
MapUrANTARAM, (Bigned) C. H. MOUNSEY,
3rd May 1895. Acting Collector.

To the Chief Secretary to Government,
; Local and Municipal Department.

From the Sanitary Engineer to Government, dated 3rd May 1895, No. 1248,

AsstRACT. — Submitting copies of correspondence between him and the Chairman, Munieipal

Council, Conjeeveram, and requesting that early orders may be passed on the scheme for the
water-supply of the town.

Orper—dated Tth June 1895, No. 951 M., Local and Municipal. :
The proposed scheme for the water-supply of the town of Conjeeveram, which is

- estimated to cost Rs. 2,567,000, is sanctioned.

2. The Government will be prepared to make a grant of half the initial cost of the
scheme and to lend the balance at 41 per cent. interest repayable in thirty years.

8. The instalments in which this loan is to be taken should be fixed in consulta-
tion with the Sanitary Engineer. The amount of those in which it ig to be repaid
should be given as Rs. 7,659 instead of Rs. 6,968-7-2 in the loan application, and
the statement of receipts and charges of the municipality should be for the years
1892-93, 1893-94 and 1894-95. A revised application should be submitted with-
out delay with reference to these remarks. As soon as the loan is sanctioned, the
grant will be made from Provincial funds,

4. The Sanitary Engineer will take the necessary steps for carrying out the woik
and report what funds will be required in the current year. ! 5 : b

- . ® (True Extract.)

J. F. PRICE,
Chief Secretary.,

To the Chairman, Munioifeal Council, Conjeeveram. '

,»  Collector of Chingleput. :
,» Sanitary Engineer (with plans and estimates).

,» Public Works Department,

,» Financial Department.

Editors’ Table.

Exd. B. J. Pereira.
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