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© G.0., No. 1463 M., 21st June 1897,

Bellary Water-supply Scheme.

Considering that the Alipore tank and the Copper Hills schemes for the water-supply of
Bellary must be abandoned owing to the uncertainty of the water-supply and that the H;ngari
scheme which the Government is prepared to approve is beyond the means of the municipal
council, and informing the municipal council with regret that, as matters stand at present in
regard to Provincial finances, the Government cannot promise any grant from Provineial funds
towards the last-mentioned scheme within any definite period,
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GOVERNMENT OF MADRAS.
LOCAL AND MUNICIPAL DEPARTMENT.

Reap—again the following papers : —
G.0., Mis, No. 93 M., dated 23rd January 1893,

Aszstract.—Referring to the Municipal Council, Bellary, with remarks, memorandum of the
Chief Engineer, Public Works Department, regarding the water-supply scheme of Bellary.

D ]

G.0., Mis. No. 483 M., dated 10th April 1893.

Asstracr.—Stating that the Bellary water-supply scheme may be considered as finally
abandoned.

GO., Mis. No. 1469 M., dated 9th September 1895.

AsstrA0T—Sanctioning the allotment of Rs. 2,000 required by the Bellary Municipal
Couneil for the investigation of the Copper Mountain water-supply scheme,

G.0., Mis. No. 1936 M., dated 22nd November 1895.

Read—the following letter from the Secrotary to the Government of India, Military
Department, to the Secretary to the Government of Madras, Loecal and Muni.
cipal Department, dated Simla, 2nd November 1895, No. 2837 M.W. (Can-
tonments—Water-supply) :—

I am directed to forward, for the information of His Excellency the Governor in
Council, a copy of the letter marginally

No. 2891 B,, dated the 4th October 1895, and noted from the Director-General of Mih-
enclosure. tary Works, relative to the provision of g

pipe-water supply for the city and can.
tonment of Bellary and to observe that the question of the water-supp{y for f;:;s

station has been for a very long time under consideration. I am therefore to request
that, under His Excellency’s orders, the local authorities may be urged to take steps
towards securing an early settlement of the question.

Excrosures,

Copy of a letter from the Director-General of Military Works, to the Secretary to
the Government of India, Military Department, dated 4th October 1895,
No. 2891 B.

With reference to Military Department letter, No. 1593 M.W., dated 25th May
1893, I have the honour to forward herewith a copy of a preliminary’ report and
rough approximate estimate amounting to 73 lakhs, prepared by the Sanitary Engi-
neer to the Madras Government, on a scheme for supplying thg city and cantonment
of Bellary with water from the Hagari river, distant about 8 miles from cantonments.
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The Sanitary Engineer has also prepared a rough scheme for a supply from wells
sunk in the sloping ground at the foot of the Copper Mountain, the cost being esti-
mated at 5 lakhs.

I do not forward a copy of this last-named scheme, because it is acknowledged
that the available data are too meagre to allow of a correct forecast being made of
the quantity and quality of water that can be obtained from this source. The muni-
cipality have, however, allotted a sum of Rs. 2,000 with a view to a further investi-
gation of this Copper Mountain scheme. 1

So far as my information goes, the most promising source of supply for the city
and cantonment is the Hagari river, and from paragraph 3 of the Sanitary Engineer’s
report it will be seen that little doubt is entertained locally as to the sufficiency of its
yield of water.

2. Turning now to the proposals put forward in the Sanitary Engineer’s report, -
I observe that he recommends a provision of 15 gallons per head per diem for a com-
bined civil and military population of 66,000 souls. The scale of 15 gallons all round
appears fo me excessive. Taking our experience in other cantonments as a guide,
the total quantity of water required for the military population would be 65,000
gallons per day, made up as follows : —

1,039 Europeans at 15 gallons per day 15,585
5,227 Natives at 8 ,, i ke .. 41816
741 houses at 10 i ou | 10, AT0

————

Total ... 64,811
(Say) 65,000 gallons.

In this connection, I may mention that at Peshawar and elsswhere it has been
found by practical test that 5 gallons per head per diem amply suffices to meet the
wants of a native family.

3. In paragraphs 13 and 14 of his report the Sanitary Engincer calculates on a
contribution of one lakh of rupees from the Military Works Department towards the
initial cost of the scheme,and 3 lakhs from the Local Government. The total working
charges (exclusive of interest) are estimated at Rs. 48,000 per annum.

Further, in paragraph 17, it is asserted that the inclusion of the barracks and
Native Infantry lines in the scheme entails the whole of the town supply being lifted
30 feet higher than the requirements of the town demand. The charge for this addi-
tional lift is worked out to be Rs. 5,000 annually, which amount the Sanitary Engineer
considers should be borne by the Military Department, exclusively. This would leave
a balance of Rs. 43,000 for the annual pumping charges which it is proposed shall be
shared by the Municipality and Military Department, in the proportion of the popula-
tion, taking the military population at one-eleventh of the whole. Hence the proposed
military share would be Rs, 5,000 for the additional lift plus ;. X Rs. 43,000 =
Rs. 4,000, that is, a total of Rs. 9,000 per annum approximately.

To sum up: the Sanitary Engineer reckons on an initial contribution of one lakh
of rupees from the Military Works Department, and 3 lakhs from the Local Govern-
ment towards the capital cost, and a payment of Rs, 9,000 annually by the Military
Department. It is hoped that the balance of the annual charges for pumping and
interest will be covered by taxes, but on this point the Sanitary Engineer is not
sanguine.

4. With regard to these proposals I fail to see any special reason for treating
the Bellary scheme differently from those for Agra, Allahabad, &o. Consequently
I do not recommend that any fixed annual sum be contributed towards the extra cost
of the municipal headworks and mains due to the supply required for the canton-
ment. This extra cost should be covered by the price charged by the municipality
for the water supplied to the ecantonment. :

The Military Department should only pay a certain rate per thousand gallons for
water supplied as is done in the case of Agra, Delhi, Allahabad, and as has been pro-
posed and accepted for Lebong. .
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Again, instead of an initial contribution of one lakh of rupees, the Military
Works Department should provide or meet the cost of all reservoirs, distribution
pipes, &c., required from beyond the point where the cantonment scheme will take off
from the municipal main.

5. In paragraph 20 of his report, the Sanitary Engineer suggests that the
municipality should levy a water-tax on private houses in the cantonment. T}us
proposal is inadmissible as, whatever the powers of the municipality may.be_ outside
cantonment limits, that body have no authority to levy a water-tax within those
limits, especially as the water supplied to the cantonment will be paid for at a certain
fixed rate. . s

6. It is evident from the general tenor of the Sunitary Engineer’s report that
there exists some doubt whether the munimpahty of ':Bellary W}ll .be able to find the
. funds for their share of the work on the Hagarl project, and 1t 1s, I am 1;11faon};1ed,
mainly for this reason, thaththcle3 inveqtigia;tmn of the Sopé):;eMountam source has been

n. anwhile, the Hagari scheme 18 1n abeyance.
undexgﬁggﬁi thhétzopper l\’iountaingschemn prove to be Practle?ble at a moderate cost,
the municipality will doubtless be advised to accept 1t. If, on the otl;erﬁnax'}‘d, the
investigations show that sufficient water 1s not available at the base of the Hopper
Mountain, then the Hagari rivler pxl'lo_]ectffox;hwatgr-lsupply to the cantonment and town
orked out in detail without further delay. :
EmOulldnbceor‘l‘:alusion, I would suggest the expediency of pressure being brough{; to ':elar
on the municipality through the Madras Government, with a view to an ear yh settle-
ment of the source of supply and the commencement of work on the one scheme or

the other.

—

Report on the Bellary Water-Supply by the Sanitary Engineer to Government.
The Hagar: Scheme.

o of supply as proposed by Mr. Tremenheere is undex:ﬂow in sandy bed
of thg}gaz)aigciiver ag g %ointp cl(?se to t]:?e Hagari station on the bouther'rll‘hM ahﬁatta
Railway, which is, as the erow flies, about S'Iplles from the Bellary Clulb t e se er;:e
briefly is, to colleet the underflow in Hagari in the best manner possib he ; Bol%)ump‘i e
water into service reservoir placed on the high ground on which the Bellary Club
stands ; and finally to distribute the water throughout the town and cantonment in the
usual manner with pipes and fountains.

9. Quality of water.—The Hagari water has not been analysed. The popular
opinion is that itis a good water ; the viuagers on the bank of .the river drink its water.
A fair idea of the quality of the Hagari water would be obtalned by having the water
of the railway well at Hagari analysed. This well is close to the margin of the river.
I have made this suggestion to the Collector. ik

3. Quantity of water.—The Hagari is about 2,500 feet broad at the place it is
proposed to tap it. It has a very deep sandy bed. : The iron cylinders of the railway
bridge are said to have been sunk 200 feet deep. [ rom enquiries made of the villagers
on the bank it appears that the dry weather level of water never falls more than 6
feet Lelow the surface of the bed. A spring-channel that takes its rise a little above
the village of Hagarl is reported to have been flowing even during the famine of 1877.
Taking these facts into consideration, there 1 little doubt about the sufficiency of

water. e s SAT
i ater required.—The civil and military populatlofx is about 66,000.
4. Quan ”-"’/5"{, ;‘1‘110;’;’ ; pgl‘ head per diem should be made. The Collector considers
that a provision of 10 gallons would be ample. This wpul@ no doull_)lz }{e &Z(})1 f(t)r tl}ehﬁrst
few vegirs after the introduction of the scheme. But it is very likely that, within &

eriod which will be very small compared with the life of the works, the consumption
P of v

would exceed 10 gallons.  As the pumping main will be about 8 miles in length, any

] \ 0to 15 gallons willinvolve a very con-
—ttemnt to increase the supply from 10to 19 8 : y o
i;lc;zzbﬁt;?gty It will, therefore, be cheaper 1n the long run to make the delivery

A provision of 1

»iaw's-.?':-‘.sw‘ .
"y ket
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main large enough to carry a supply calculated at 15 gallons per head. The pipe
should therefore be capable of delivering 66,000 X 15 = 990,000 gallons per day of
24 hours = 637 gallons per minute.

5. Pumping main.—A ]2-inch pipe with a hydraulic gradient of 2 in 1,000
will give the above supply. The weight per foot of 12-inch pipe to stand a head of

" 800 feet = 75 ewt. A mile of 12-inch piping at Rs. 150 per ton laid complete would

cost Rs. 30,000.

6. Lift.—The bed of the Hagari is 215 feet below the ground near the Bellary
Club, where it is proposed to construct the service reservoir. To this must be added
5 feet, level of water in reservoir above ground, and 15 feet, level of inlet to pumps
below bed of the Hagari. The actual height to which water has to be lifted will be
235 feet.

7. Loss of head by friction through 8 miles of piping 8 X 5,282 X 2 = 85 feet.

8. The total lift on the head against which pumps will have to work will be
935 4 85 = 820 feet.

9. The consumption for some years to come will'not exceed 10 gallons or }g X 687,

say 460 gallons per minute. The head required to pass 450 gallons througha 12-inch
pipe is I*1 in 1,000, or say 50 feet in 8 miles of piping. The total lift in this case
would be 235 45 = 280 feet.

10. Pumping power.—For a supply of 10 gallons per head £60x 28019 — 39 pump

33,000
horse-power, would be required, or 3 engines of 13 pump horse-power each ; add one as

a reserve engine ; total required, 4 engines of 13 pump horse-power each.

11. Estimate of works.—The following is an approximate estimate of the
scheme :—

RS.

Infiltration works ... 50,000
Engine house, Engine driver’s quarters, store-shed land, &e. 50,000
Engines and pumps (4 of 13 P.H.P. each) ... 75,000
& miles of 12" C.1. pipes Sy 2,40,000

Nervice reservoir

: » 50,000
Distribution system ... e 2,156,000

Total ... 6,80,000
Contingencies ... 70,000

Grand total ... 7,50,000

12. Cost of pumping.—Cost of pumping 10 gallons per head per diem for
a population of 66,000 at 10 annas per million gallons lifted one foot high, would be

S0 x 100X 80210 — say Rs. 48,000. To the above must be added Rs. 5,000, annual
cost of establishment, repairs, &e.,to the distributary system. The total working eharges
would be Rs. 48,000, exclusive of interest and sinking fund on the initial outlay.

18. Allocation of charges.—Caleulating roughly, not more than a lakh of the
initial cost of the scheme would fall on the Military.

14. The Government has helped several municipalities with a moiety of the cost
of water-supply schemes. Butin view of the large amount of the estimate and financial

difficulties, it would be over-sanguine on the part of the municipality to expeect a
grant of more than 3 lakhs.

15. The municipality will therefore have to provide Rs. 3,50,000. Presuming

that the whole of this amount would be borrowed from Government, it will involve an
annual charge of Rs. 21,000,

16. If the barracks and native lines were excluded from the scheme, it would be
possible to reduce the lift by about 30 feet, because Cowl Bazaar and Brucepet which

constitute the whole of the municipality are lower than the general level of the
cantonment.

2
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but it is a fact well known fo every student of Geology and every practical observer,
that rocks under certain conditions contain almost as much water as sand and loose
gravel. Arenacious rocks, such as sand stones, conglomerate of lime nodules and

17. The inclusion of the cantonment or rather the barracks and native lines i
the scheme, compels the whole of the town supply being lifted 30 feet higher than the
requirements of the town demand it. The cost of lifting the town supply 30 feet

g, S

higher would therefore be a legitimate charge on the military. This charge works lime stones, confain a large quantity of water, retained both by saturation and by

out to about Rs. 5,000 annually, | storage in natural cracks and fissures.  The section of the trial trench (vide paragraph
18. The balance of the pumping charges would be borne by the municipali'fﬁrf R L g b i b P G SRR e s, ;

and the military in the proportion of the population. The military share of the pump- 3 4 3. Bellary h?s glways been regar;l}(lad as : dry Ptae‘; (;I‘ hllf. 12 quiltednaturalay , the

- 6,000 i 16 : rst impression of the new comer, as the cantonment stands high and dry ; and even

i el L i t s Pﬁ 11?8' 8,900 o 66,000 X (RS' 48,000 — 5,000) = say Rs. 9’0,00’ Cowl Bazaar and Brucepet, whicl’l form the bulk of the town, stand on grm’md with a

and the municipality will have to bear Rs. ('4'8,000 — 9,000) = 39,000. i & sub-stratum of gneiss within a moderate depth of the surface, the outerop of which is

19. The cost of the scheme to the municipality stands thus : — i the Bellary Fort Rock. But old inhabitants of Brucepet and Cowl Bazaar say, their

RS. wells have never failed even in very bad years. When there is a cry of scarcity of

{)ﬁmﬁ a-’;% :ri“g;’lg fund at 6 per cent. on Rs. 8,50,000 ... ... 21,000 water in Bellary, it does not imply that the wells in the town have vun dry, but it
pug oharg AR i, YR 39,000 implies that the Fort ditch and the Mainwarriug tank—the principal sources of
: Total ... 60.000 supply—have failed; for though the town wells have always been capable of yielding

water, they are not used by the people owing to the unwholesomeness of water in them.
In corroboration of the above facts, the following extract from Mr. J. W. Martin’s
(then Superintending Engineer, I1I Circle) letter No. 570, dated 17th May 1892,
embodied in G.0., Mis. No. 1150 M., dated 2nd July 1892, may be cited : “T think
I should mention thatat present the wellsin and around the town are all well supplied.
I believe there is no record that they have ever been dry, and in my opinion, taking
into consideration the formation of the country, it is most improbable they will ever
become dry.” It must be remembered that Mr. Martin wrote this in a hot season
immediately succeeding a year the rainfall of which is the lowest on record in the past
ten years. If even in such a dry year underground water was available in the town
of Bellary, where the sub-stratum of compact rock is close to the surface, it follows
that water must be available in greater abundance at some distance from the town in
the direction of the Copper Hills, because midway betwcen the Fort rock and the hills
the gneissic bed lies a long way below the surface,

20. Financial aspect—The amount collected as house tax at the maximum rate
of 73 per cent. is about Rs. 28,000 yearly. This includes tax on private houses in
the cantonment. An 8-per cent. water-tax which will be the muximum leviable when
the new District Municipal Aect is passed, would be about Rs. 30,000, This sum
could be increased to some extent by the revision of taxes, but it seems doubtful if the
municipality would be able to provide Rs. 58,000 annually even with its best etforts,

Order—Mis. No. 1936 M., dated 22nd November 15895.

Commuricated to the Sanitary Engincer with the request that the investigation
of the Copper Mountain scheme, for which an allotment of Rs. 2,000 was sanctioned
in G.O., No. 1469 M.. dated 9th Septomber 1895, ma,y be expedited and the result re-
ported to Government at an early date.

(True Extract.)

(Signed) J. F. PRICE,
Chief Secretary.
To the Sanitary Engineer.
Copy to the Chairman, Municipal Council, Bellary,
through the Collector.

G.0., Mis. No. 1010 M., dated 15th June 1896,

Asgstract.—Communicating to the Sanitary Engineer and the Municipal Council, Bellar
letter from the Government of India declining to consider the question of pipe-water s’upply for
the town and cantonment of Bellary until a definite scheme has been laid before them.

J GALLERY
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Reap—also the following papers :—

Report on the Bellary Water-Supply by the Assistant Sanitary Engineer to
Government, dated 16th July 1896,

Copper Hills Scheme,

In G.O., Mis. No. 1469 M., dated 9th September 1895, Government sanctioned the
execution of certain experiments in connection with the Copper Hills scheme. This
report deals with the experiments made, and the proposals based on them.

9. I think it necessary to preface this report with a few general remapks in
3 answer to doubts, that have been expressed in certain quarters, as to the possibility of
: inlleg wiiy vopidis mod' peripancat gupp . of Yo HEIN AP8 Bl Felanyand S locality from their infancy. They say that the variation between the waterlevel in the
the Copper Hills. It has often been asserted that it is futile to look for water in any | dry aind wét soasons in ordinary years is about a foot. Only'in 189]—the year which
large quantities in rocky ground. This is a popular fallacy. Certainly, nobody would 4 = | ' gives the smallest record of rainfall in the past ten years—the level fell by 3 feet,
ever think of finding water in a compact mass of rock, such as the Bellary Fort Rock ; ) .
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4, Coupled with the above, there is also the fact that;in Mr. Puttia Chetti’s
well, which is on the line of the proposed gallery, the level of water has flnctuated
within very small limits from season to season and from year to year. My informants
were Mr. Puttia Chetti himself and his gardeners. Mr. Puttia Chetti’s personal
knowledge of the well is short, but the gardeners have known the well and the
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5. The facts and opinions here adduced go to prove the existence of underground
water in the country immediately surrounding Bellary, and also that the water is more
 or less of a permanent character, and for all practical purposes independent of the
t geason or the annual rainfall. The variation between the minimum and maximum
i. annual rainfall at Bellary is so great, that it may be permitted to some to doubt the ; }
| gtatement of permanency of waterlevel. But the fact is that the effect of one wet A ‘-? -
\ geason on underground water does not disappear altogether for the next two seasons, ¥
\‘and. it seldom or nmever happens that two or three dry years succeed one another.
Thus the natural storage of water underground, under the conditions prevailing at

Bellary, is of the nature of a compensating reservoir, which tends to equalize the
quantity and level of the underground water notwithstanding great differences in o
rainfall. 2 B
6. The water from the trial trench has been analysed. A copy of the analysis iy ka,
is attached. There is no reason to believe that the water contains any harmful : ~j’}f';'.;~5
impurities. - _._ iﬂ
" 7. As the dry season is the proper time for the experiments, the work was not i ink
started until the 25th February 1896. The paucity of labour and the demand for i ;
coolies for picking cotton, this being the season for if, retarded the works very con- S -
siderably. The usual resource under similar circumstances, i.e., the importation of
foreign labour, could not be adopted, work being of a small magnitude. 1t was neces- B |
sary to close the works before the south-west monsoon was well advanced, and it was s |
found impracticable to sink the whole trench to the full depth within the prescribed ‘ ® o
time. The results achieved are, however, quite sufficient for the purpose for which e
the experiment was made. ‘ o «‘
8. The work consists of a trench at right angles to the Billagalu vunka, at a bt |
point about a mile and a half from the municipal boundary of Bellary (drawing R 8

No. 1). The trench, as executed, is 160 feet long with an average bottom breadth of

| 12 feet. The 50 feet length, immediately next the river, is 143 feet deep. The

‘\ further 100 feet is 18 feet deep, and at the furthest end a pit is sunk reaching a depth
| of 27 feet (drawing No. 2). i

| 9. The section of the trench, with reference to the structure of the soil, is at its
| deepest part somewhat as below :—

RED SANDY SOIL' 7 %%
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10. The results of the experiments summarised are as below :—

Gls. per

Minute.

Seotion A of trench 48’ x 14-1” and 14}’ deep yielded 24 Bl
Section b of treach 83’ x 11°6" and 18" deep yielded n PR
Section C of trench 11’ x 10 and 27" deep yielded oy

Total yield ... 65

11. Section A is nearer the stream, and this accounts for it greater yield not-
withstanding that its length is less than that of section B. On the other hand sec-
tion C, which is furthest from the river, yielded in proportion to its length and

area more than sections A or B, thus proving the efficacy of the deeper section in

regard to the yield of water. This result goes to establish that in the permanent
works, should they b constructed, the gallery or trench should be not less than 30
feet deep.

12. Judging by the lie of the various strata underground, the belief is tenable,
that the deeper the treuch the greater will be the yield of water until compact gneiss
is reached. But it is problematical whefher the extra cost, both initial and working,
of a deeper gallery will be commensurate with the advantage of a greater supply.
It will, therefore, be advisable to restrict the depth of the gallery to 30 feet, and make
the supply dependent on a longer length rather than on an increased depth (drawing
No. 3).

13. The valley to be tapped is about a mile in breadth to the foot of the hill
A gallery about 3,000 feet long is aboat the greatest length required to intercept
practically the whole of the flow from the valley (drawing No. 3).

14. 1t is not possible to deduce, from the results of the experiments, a formula
which will enable, with any pretence to accuracy, the computation of the yield from
a longer length of trench or gallery. Calculations based on formule dedaced from
trials even in a homogencous soil-like sand have led to most unsatisfactory results.
In the present instance so much dependsupon the porosity of the rock and the crevices
and fissures in them, the nature and extent of which may vary with every foot of the
trench, that no formula can be framed which would give results even with an approx-
imation to the truth. The estimate of yield, under these circumstances, must only
be a matter of judgment based on experience and knowledge.

15. It may, however, be safely said that the valley should be capable of yielding
300,000 gallons daily even in a very dry year. In an average year about 600,000
gallons may be expected ; but as the efficiency of a scheme is determined by the mini-
mum yield, it is correct to say that this scheme will provide only 300,000 gallons.
A consideration of the following facts and deducements will show that the expected
yield has by no means been over-estimated, and if it errs it errs on the side of safety.

_16. From a trial trench 150 feet long, about 80,000 gallons have been obtained
daily. For the permanent works a trench 3,000 feet long is proposed, and the esti-
mated yield is 300,000 gallons. Thus, while the actual yield has been 533 gallons
per foot length of the trench, for the purpose of the estimate only a yield of 100
gallons per foot length of the trench has been assumed.

17. Further, the trial trench has only an average depth of 18 feet. It is pro-
posed that the permanent gallery, should be 30 feet deep. An examination of the
1f'esults of the trial shows the very marked increase in the yield at the depth of 27

eet.

18. I also propose that a bund (drawing No. 3) should be thrown across the
valley above the trench or gallery, so that every inch of rain that falls in the valley
would be stored either underground or in the tank formed by the bund. In the hot

3
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weather, as the underground supply becomes diminished by pumping, it will be re- 23. The best mode of combining the two supplies could be considered hereafter
plenished by percolation from the tank. The top soil is gravelly and favourable for when working out the details of the scheme.
hi : :
i 4L Vot S:. GEoRGE, (Signed) ~ HORMUSJI NOWROJI,
ek 16¢h July 1896. Asst. Sanitary Engineer to Government.
- "\"’
¥ P .

S8rarement of monthly rainfall at Bellary.

gl 1as0. | 18s1. | 18sg. | 1883, | 1884 | 1885. | 1886. 1887. 1888.
1 2 3 4 l b 6 7 8 9 10
> —
e January .. 007 145 . . os
.&1 Febroary .. o . .- ae s .
' o ih:ﬁh u 040 10 . M ‘07 7 30
- ey 175 047 49 219 130 47 3:85
: June 0-38 010 097 3:39 2:41 679 i
L . bt | ) ow )| oiml e o) e
R : R N o v e 590 0-43 093 | 1176 147 45 30
: 2B T = e in e b St
E = AT e S ovember . ’ > B
o= December . . oA .. . 0-37 2 057 ~
Total .. 16:88 | 1505 734 | 3137 | 1233 | 1841 1819
8 191; ﬁTf?e area of the va}lley is about 9 square miles. The lowest rainfall within
g e pas een years was in 1884 when it was 7-34 inches. Of the water stored ;
[: gn}ierground and in the tank, 50 per cent. would be avaﬂable’ the Other 50 per cent. b 1889, 1890. 1891. 1892. 1893.\ 1894. 1895. 1896.
e L elllig allowed for loss by evaporation, &c., or say 3 inches would be available. 3% 1 12 13 14 15 16 17 18
inches over an area of 9 square miles give 73 millions cubie feet. The town supply ;
at 303,000 gallons per day amounts to less than |8 millions cubie feet per year.
20. It is well to state here, that the present year is far from being a typical dry %T,itﬁiiy ¥ 5 0-03 th 3
yezrlm Bellary. During the past five years the rainfall has been above the average, et isise o s 0-32 diot ey g .
an gfaé: year the number of inches that fell stood at a figure, the highest but one in the My 08 1142 239 046 056 368 291 603
gast esn years (vide ta‘ple of rainfall appended). Sufficient allowance has, however, July 86 105 052 1z igg 100 Los i
g 211119‘ zf"r th;“ ‘“fﬁ?flgg the yield. RRgadt’ o 1:20 097 31 645 404 374 183 s
. Ki® : N o : 1163 6:20 -30 46 1-28 . :
gallons er’ llllgfdyo(f) thu i gal.lons g Wlu-lee only a little more th.an + geeg;ehn::e ¥ 890 616 100 554 640 558 ;23 7
o 3 e population. This supply is insufficient. The Sanitary November 060 550 065 025 1.25 2-09 209 i
Commissioner has suggested the combination of this supply with that of the Alipore December . . g 3. iy % % 013
- tank. With the two schemes combined, the cantonment will get a supply of 15 gal- Total 44 | (9T6 et SRl A Bl 1993 2933
_‘ lons per head, and the town 10 gallons per head. The standard fixed for this
. Presidency is 15 gallons per head per diem. Though it should be the aim of every
scheme to secure thi ti i s g g
3 _ ecu 18 quantity, circumstances do not often admit of it. With regard ; sent by the
5 to Bellary it is well nigh a case of choice between half a loaf or starvation. kEven n},;‘&;;?, %m
' with the prospects of a larger supply from the Hagari, the Collector of Bellary eon= Moniin, | Jostitly:
sxder(‘e)d 10 gallons per hgad sufficient, or at any rate all that was possible. i Be?lary'
22. The Copper Hills supply will cost, exclusive of distribution works : Total solids—Grms. per litre - 0710 0730
gﬂatile solids—Gl_l;ms. per litre ... 0'07(; 0-090
Busd .. RS, orine— o. per litre ... 013 0-142
. e 35,000 Total hardness—Clark’s scale e 43y, s 82400  8°-050
Gallery . 50,000 Permanent hardnoss—Clark’s scale... s e e 17400 17050
; RE, Free ammonia—MIlgrms. litre ese  trace 0-128
Engme;house bt 10,000 Albumenoid ammonia—MIgrms. per litre > ... 0032 0086
| g:)lgrs; egmn-ters 4,000 Nitrie acid, Nilgrains per litre (as ammonia) . 2:550  1-650
- 1,000 ;
£ Taod and fanding - ... s T G 1,000 Apparent quality of the water as inferred from the results obtained on examination,
16,000 :
: { R —Th les are alike in all respects with i : iz., the variati
g:ﬁ::::i:nd pumps - g " Ao o 2000“0 “ free :gx:lo:ia * r::flw ig :::g 3&3 ucid?" '}‘h: same co:ldiﬁm ovfe i r‘i‘:;vpohft:t evalxdc:x?ttli on:,otv%’eénﬂ'i: mta?o:h:r&
8ervo po> o ses ane 15,000 the two simples were drawn. In sample Ithe increase in nitric acif“and the trace of free ammonia point to organie
Main pipes and valves | o . - s 70,000 matter having hecome oxidised, whﬂemugnslo 11 the subsequent access of fresh omuig matter is indicated by the very -
L&ying wd jOinting e e ' e e 14 000 mrk“ r'l.'e g % s B lo‘”.m b a“‘:M B ‘!18 g5 .oid- TM t m“uan th bom 'me
N s the s:isplc;:: ‘;l:laz! (:ix: i:r:v:z c%rﬁ:;:e ::fnt;e:u uds ghmmy into the water, The res: indicate the advisal of
RTSRR=ESS searching minatio
Total

220,000
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weather, as the underground supply becomes diminished by pumping, it will be re-
plenished by percolation from the tank. The top soil is gravelly and favourable for
this purpose.
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19. The area of the valley is about 9 square miles. The lowest rainfall within
the past fifteen years was in 1884 when it was 7-34 inches. Of the water stored
underground and in the tank, 50 per cent. would be available, the other 60 per cent.
being allowed for loss by evaporation, &c., or say 31 inches would be available. 31
inches over an area of 9 square miles give 73 millions cubie feet. The town supply
at 300,000 gallons per day amounts to less than 18 millions cubie feet per year.

20. It is well to state here, that the present year is far from being a typical dry
year in Bellary. luring the past five years the rainfall has been above the average,
and last year the number of inches that fell stood at a figure, the highest but one in the
past fifteen years (vide table of rainfall appended). Sufficient allowance has, however,
been made for this in fixing the yield.

21. A supply of 300,000 gallons per diem will give only a little more than 5
gallons per head of the population. This supply is insufficient, The Sanitary
Commissioner has suggested the combination of this supply with that of the Alipore
tank. With the two schemes combined, the cantonment will get a supply of 15 gal-
lons per head, and the town 10 gallons per head. The standard fixed for this
Presidency is 15 gallons per head per diem. Though it should be the aim of every
scheme to secure this quantity, eircumstances do not often admit of it. With regard

to Bellary it is well nigh a case of choice between half a loaf or starvation. Kven

with the prospects of a larger supply from the Hagari, the Collector of Bellary con-
sidered 10 gallons per head sufficient, or at any rate all that was possible.
22. The Copper Hills supply will cost, exclusive of distribution works:

RS,
Bund ... w. 85,000
Gallery 50,000
RS,

Engine-house ... 10,000
Drivers’ quarters ... 4,000
Store-shed ... 1,000
Land and fencing ... 1,000

16,000
Eugines and pumps e o Xve s 20,000
Reservoir 15,000
Main pipes and valves coe iee ese e 70,000

Laying and jOinting en e Ber e o e ses 14,000

B,

ol

:
4 3
i
i
!l ‘ .
! \
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23. The best mode of combining the two supplies could be considered hereafter
when working out the details of the scheme.

Forr S: GEORGE, (Signed) HORMUSJI NOWROJI,
16th July 1896. Asst. Sanitary Engineer to Government.

S8ratemeNT of monthly rainfall at Bellary.

—_— 1380. 1881, 1882. 1883. 1884, 1885. _ 1886. 1887. 1888.
1 2 3 4 l 6 6 7 8 9 10
January .. 007 145
e SRR Bl sy oso | i R heti g .
Apeit, s A e S % y 040 ‘10 Ny 07 17 30
May & - X s 175 047 49 2:19 1:30 47 3:85
June A bs LS ay 038 010 097 3-39 2:41 679 e
July o LA ) 080 1:40 60 127 136 27 -85
August .. £ 5 « 1'40 504 0-58 085 2:21 3-47 1-05
‘Meptember. . & - T 590 043 093 11-76 1:47 2:46 630
October .. B e o 070 " 546 1-76 10 60 2:65 2477 0-67
November g s 595 088 056 077 097 1-55 517
December .. e 57 = iS v 037 £ 057 -
Total .. s S 16:88 1506 734 31:37 1233 18+51 1819
1889. 1890. 1891. 1892. 1893. 1894. 1895. 1896.
11 12 13 14 15 16 17 18
JADUATY .. s o . .. . e . oo .
February .. . 0:03 =
March 4% M > 0-32 1-85 1 AL 3.
April . o8 1-40 1-70 - 0 016 043 2:66 034
May s .e 93 1442 2-39 0-46 0-56 366 291 6:03
June e o ‘92 75 223 540 3:08 0-81 231 083
July as @ 1-86 1:06 052 1°12 4-97 109 194 vy
Aungust . £~ 1:20 097 1:37 645 4:04 374 1-83
September s 11°63 6:20 0:30 346 1-28 1-40 7-80 ol
October .. e 8-90 616 1-00 564 6-40 658 779 =
November o 0°60 550 065 025 1.26 2:09 2:09 gk
December .. fa o ‘ ~ . 013 i
Total .. 27-44 2375 878 2268 23-18 1998 29-33
Sample
sent hy the

Trial well ~ Chairman,
near Copper ~ Municipal
Mountains, Couneil, |

Bellary. Bellary.

17 "

Total solids—Grms. per litre i vae e et RO SO
Volatile solids—Grms. per litre .. ERSE L] 0090
Chlorine— Do, . por e cuss 5o ase i by MRS ot

Total hardness—Clark’s scale vee 80400  8°-050
Permanent hardness—Clark’s scale... o e 19:400. 1 4, 1000
Free ammonia—MIlgrms. litre see. oy BEROD 0-128
Albumenoid ammonia—MIgrms. per litre w. 0032 0036
Nitric acid, Nilgrains per litre (as ammonia) & R o 4 -

Apparent quality of the water as inferred from the results obtained on examiﬂ#ﬁon-

Remanxs—The two samples are alike in all respects with two very important exceptions, viz., the Mns in the
¢ froe ammonia *’ and in the “ nitricacid.” The same conditions of furity have evndeutlga:ot been in existend® When
the two sumples were drawn. in sample I the increase in nitric acid and the trace of ammonia point to o'88Nie

tter having b oxidised, while in sample II the subsequent access of fresh orﬁnic matter is indicated by the VETY °

marked rise in the free ammonia, accompanied by decrease in the nitric acid. The chlorine indicalion in both st pens
the suspicion that dangerous organic matter finds its way into the water. The results indicate the advisability of
searching for and excluding such source of contamination.

&
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NorE ON THE ANALYSIS OF WATER.
Chemical Examiner’s No. 681, dated 8th July 1896.

Sample marked IT was also drawn from the trial trench, but about ten days after

the work was closed. Coolies were working in the trench after the final pumping; -

and after the close of the work people must have had a free access to the trench. A
large number of the inhabitants used to come to the work daily even when it_was in
progress. The impurities in II were anticipated (2ide Sanitary Enginevr’g letter
No. 1941, dated 22ad June 1896, to the Chemical Examiner, Madras.) Analysis I must
tI};erefore be judged by itself, independent of any considerations involved by analysis
Barring the chlorine and the nitric acid the water is such as may be classed ag
“ good.” The water is so highly pure with reference to the * free ammonia” and
the ** albumenoid ammoniz”’ that it indicates that the chlorine and the nitric acid
are of mineral origin and not organic origin and therefore barmless (vide McNally’s
Hand Book of Sanitation).
(Signed) HORMUSJI NOWROJI,
Asst. Sanitary Engineer to Government.

—_—

From J. A. JONES, Esq., MEM. INST. C.E., F.R.8.E., Sanitary Engineer to Govern-
ment, to the Chemical Examiner, Madras, dated Fort St. George, 22nd June
1896, No. 1941.

Referring to your letter No. 553 of 3rd June 1896, I have the honour to forward
eight bottles of water from a trial well near the Copper Mountains, Bellary, which I
request you will be good enough to analyse as soon as other similar engagements will
permit you which, I understand, will be about the 29th instant.

2. T am aware that the water should be examined as soon after being drawn as
possible, but as the works were closed on the 19th instant, I would not have had
another opportunity of collecting the sample in a state of purity and under conditions
such as would obtain in the scheme for water-supply.

3. Another sample will, however, be drawn on or about the 27th instant so as to
reach you about the 29th instant, and I request that both samples may be analysed at
the same time and compared.

BELLARY WATER-SUPPLY.

Office-note by the Samitary Engineer.

The experiments with reference to the Copper Hills having been now completed, it
becomes the duty of the Sanitary Board to place some resolution before Government
which will allow of an early decision being come to as to what scheme or what com-
b ation of schemes should be adopted so that the design therefor put in hund. The
Government of India (vide letter of Director-General of Military Works accompany-
ing) is desirous that srzue scheme should be decided on and carried out at an early
date, and th° <o 18 circulated to the Board not in order that the details of any scheme
M ritiis i “ather that the Board should recommend to Government which of the

_o criticised bute

Nowing-s cher 15, if any, should be accepted.
e 02 ';h er'Dé are now three schemes, viz.—
. (1) The Hagari River Scheme.
(2) , Copper Hills
(3) , Alipore Tank ,
For convenience I take the Hagari scheme as first in order. The report on the

.oari scheme was sent to the Collector of Bellary and through him apparently it
Ff:aghed the Director-General of Military Works. The cost of this scheme is estimated

-4
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at Rs. 7,50,000, but I am not at all sure that when the scheme is worked out in detail it
will be possible to limit the cost to any such amount. The scheme isa 10-gallon scheme
except the pumping main, the size of which is estimated for 15 gallons. The financial
one 1is not the only objection to the cost of this scheme. The Sanitary Commissioner

has placed on record as far as I remember that this scheme should be looked on only

as a last resource as the waters of the Hagari are far from chemically pure and unsuit-

““able for drinking purposes. I may leave this point to be noted on by the Sanitary

Commissioner who has made a sanitary survey of the river at the proposed offtake.
As I hope to show further on, there is no advantage in the adoption of this scheme.
The next scheme is the Copper Hills scheme. A full report on the experiments, &o., in
regard to this scheme is attached. The Assistant Sanitary Engineer does not consider
that it can safely be assumed that more than 300,000 gallons per diem can be obtained
from this scheme. This is based on what is considered a low estimate from the results
of the experiments made, but the experiment was for a very short period, the trench
short in comparison to what would have to be constructed and it is therefore very
difficult if not impossible to say what would be got from a gallery 3,000 fect long.
The amount of water to be obtained would decrease, I think, very rapidly the fur-
ther the gallery extends from the centre of the valley.

3. I do not therefore feel at all assured that even 300,000 gallons or 5 gallons
per head could be obtained.

4. The estimate, Rs. 2,20,000 (exclusive of distribution work Rs. 1,20,000 * or a

_ total of Rs. 3,70,0001) is, I think, also

® This is for a 5-gallon supply and pumping low ; the gallery should be econstructed

from near the reservoir. above the bund and could not be merely

t Includes contingencies. filled with gravel as is proposed. A
built gallery would add tremendously to the cost:

5. The scheme, however, might be considered as a supplemental scheme which
could be constructed should scheme No. 3, which I shall presently describe, fail to
deliver the required supply, and in such case the water from the Copper Hills scheme
might either be pumped direct into the town or preferably into the service reservoir
at A (see tracing). The routes of such pipe lines are marked on tracing accompany-
ing. &

6. I now come to the Alipore scheme; this scheme is fully deseribed in a note

by Mr. Walch, who was Chief Engineer at the time. His note is attached. My

original report and all other papers are in the file forwarded herewith.

7. With reference to paragraph 8 of that note I have gone very carefully over
the calculation of the inflow and outflow of the tank, and seeing that it was not likel
that 15 gallons per head could be supplied, I have adopted a supply of 10 gallons per
head and the evaporation of 7 feet per annum as assumed by Mr, Walch. The inflow
and outflow of the tank raised 5 feet (but not extended as originally proposed) has
been carefully plotted according to Rippl’s method and the mass curve derived there-
from shows that even at the end of the very bad years referred to by Mr. Walch, viz.,
1883 and 1884 there would still be in the tank a balance of 2:46 million cubic feet
and this under the unfavourable condition of taking the tank empty at the beginning
of the year 1880. - -

8. Mr. Walch has omitted to take into consideration the surpluses which would
run to waste and of course we are now dealing with a supply of 10 gallons per head
instead of 15 gallons.

9. Under the system adopted of continuous ploting of the demand and
curves and their results, there can be no doubt that th%r tank, if raised, will :ﬁgg}y
Bellary with 10 gallons per head. The present tank can contain only 102 millions
cubic feet with an area of 242 acres at F.T.L., while the raised tank would hold ]52
millions cubic feet with 870 acres area at same level. $

10. It is not a question of the benefit to be derived from the increase i i
in the three dry years but the benefit derived during those years from tll: c:s:c;\z
amount remsining in the tank at the beginning of dry years, s 3

4
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11. I need not further dilate on this point, the diagrams forwarded herewith show
absolutely what would have been the state of matters between 1880 and 1891 or for
12 years (including the three driest years) at which latter date the scheme was framed.
Mr. Walch, it may be said, accepts the figures of the absolute supply from the areas
included by the new channels. b

. 12. The scheme as originally designed was estimated at, including establishment, .
Rs. 9,06,642, but if the tank be raised and not extended and other reductions be made /

for a supply of 10 gallons instead of 15 gallons, the estimate would stand as follows,
‘namely, a total of Rs. 7,15,000, of which Rs. 5,67,121 would be the town share and
Rs. 1,47,779 the cantonment :—

Description of works. Cost. Town share. Can:}?::zfznt
RB. RS8. RS,

Supply channels, &e. .., o i e 90,000 71,728 12,272
Raising and strengthening Alipore Tank bund .. 49,000 42,319 6,681
Kxtending existing sluice 54 5 < 600 518 ¥2
Outlet arrangements at head of sluice "o e 6,000 5,182 818
Engine and Boiler House o o - 20,000 17,273 2,727
Engine Driver’s quarters o o et 6,000 5,182 818
Store shed o o v o e 2,000 1,728 272
Engines, pumps and beilers including erection oo 31,850 27,607 4,343
Nervice reservoir o o 5 . 40,000 34,646 5,454
Supply and delivery of pipes i e . 3,560,000 2,61,558 88,442
Laying and jointing vo s 5 A 65,000 46,570 18,430
Total .. 6,60,460 5,20,111 1,40,339
Contingencies, &e. .. 54,650 47,110 7,440
Graod Total ., 7,15,000 5,67,121 1,47,779

13. 1f the Government of Madras made, as an exceptional case, a grant of say
three lakhs and the Military of one lakh as proposed in addition to the cost of their
share, the municipality would have to borrow only Rs. 1,67,121 and their actual annual
expenditure wouldnot be more than (including repayment of loan) :—

RS.

596 per cent. on Rs. 1,67,121 ... - 9,960
Annual charges for pumping 37 of 6,025 s ORI T
o. for maintenance we 9,000

Total .., 24,163

which is well within their powers as it is said Rs. 50,000 annually could be afforded.

14. Tt is requested that this question may receive early attention as the Govern-
ment of India is anxious for some scheme to be carried out at an early date.

Forr St. GEORGE, - (Signed)  J. A. JONES,
29¢th July 1896. Sanitary Engineer to Government.

———

Surgeon-Lieut.-Colonel W. G. KING, M.B., c.M., D.PH. Sanitary Com-
memislg(%xer for Madras, to the Collector of Bellary, dated 15th April 1896,

No. 808/S.

22 r letter No. 1964, dated 4th July 1895, I have the honour

? 1:};1;1‘;6%;(?3513?;15 Orl;ver on my inspection on the 17th Febmqry 1896, with no

to state tream on the surface of the bed, although an active flow was in progress from
T e in the Rupanagudi channel. Above the site from which the specimen
. mb-sﬁrfial;n en taken Werehtwo large areas of melon cult.watwn. The sag@y bed of
:}iew:itve:r :'as ?ound, at ,frequent intervals, to be covered with layers of whitish salts.
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Wherever small depressions had favoured the co}leetion of water and evaporation had
followed, these salts were found the more readily. No direct entrance of drainage
from any village was at time of my inspection likely, in view of the complete absence
of rain for some time previously, and this would seem to correspond with the condi-
tion of affairs as found at time of taking the sample in March and May 1895.

9. An examination of the salts on the spot, without the aid of either microscope

" or chemical analysis, seemed to me to show that they were largely saltpetre. The

chemical analysis, however, proves that I was wrong, and that there being but a trace
of these salts they consisted * principally of r_mxed chlorld.es and sulphates of alkalies
and of lime with small amounts of ferric oxide and alumina (nearly 6 per cent.) and
nearly 35 per cent. of matter insoluble in hydrochloric acid (sand. silica, &c.).” From
enquiries made by me, it would seem that much of the surrounding land exhibits the
presence of these salts largely, and that certain of the minor streams entering the
Hagari are brackish on this account, and further that the sub-soil water as shown by
the village wells is also brackish. It may thus be accepted as regards the chlorides
that they do not represent previous sewage contamination. The undesirable feature
to be accounted for, however, is the persistent and considerable amount of free ammo-
nia in the three analyses. Before accepting this as due to yegetable matter under-
going change during slow passage through the river sand, it would be_ desirable to
eliminate, as a possible cause, the mass ot changing vegetable and animal organic
matter represented by the melon beds, by securing a specimen of water above them
for analysis. Unless these melon beds occur at small intervals up the river course, it
would then be possible to pronounce the water as safe from animal contamination—the
chief point to be held in mind.

8. Granting that the analysis show no marked improvement at a site higher up
than that selected for specimens already examined, the water cannot be regarded as fit
for domestic consumption, if delivered without preliminary treatment. This would
involve the use of ¢ Anderson’s revolvers, ” and subsequent filtration through ordi-
nary public water works sand filters, after lifting the whole supply from the river
bed previous to subsequent forcing to Bellary. Even when thus treated, the water
may be subject to much variation in composition, taking into account the fact that the
condition of salt patches found on the surface of the sandy bed must be repeated layer
after layer in the bed itself, and that on applying pumping in wells sunk in the sub-
stream, these salts would from time to time be washed with the inflow.

4. 1, therefore, consider before coming to any definite conclusion as to the
advisability or otherwise of using Hagari water when compared with other possible
schemes such, for example, as uniting Mr. Nowroji’s sub-soil water scheme with a rain-
fall impounding scheme to eke out the full requirements of the town of Bellary that
(1) another specimen of the water should be taken from the river at a point well
above the melon beds and be sent to the Chemical Examiner for opinion ; and (2) that
an experiment should be conducted in imitation of treatment by Anderson’s revolvers
agitation with iron rivet cuttings, &c., and subsequent filtration through sand, with
the object of ascertaining what grade of improvement the water would undergo after
this treatment,

F N i

Orrice-NoTE by the Sanitary Commissioner, dated 10th August 1896, No. 334-8.B.,
regarding the Bellary water scheme.

With reference to paragraph 2 of the Sanitary Engineer’s note, my views are

detailed in the accompanying copy of letter No. 808-S., dated 15th April 1896,
addressed to the Collector, Bellary.

2. There being no doubt as to the financial capabilities of the municipality (zide
Sanitary Engineer’s note paragraph 13) to support a scheme sufficiently comprehensive
to ensure not merely that water shall be supplied to the town, but that also it shall
be of a quantity and quality to ensure sanitary results, I consider the scheme that

should be adopted is that of uniting the Copper Hill gallery with that for the enlarge-
ment of the drainage area of the Alipore Tank. figsis
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3. As the Copper Hill supply must be regarded as supplemental to the greater
impounding scheme at Alipore, and punctuality of delivery would not be essential so
long as ultimate economy of the main tank supply was effected, it is worth while eon-
sidering whether expenditure would not be saved by trusting to pumping from the
gallery to the service reservoir by wind power. '

4. Further, in considering the financial possibilities of the scheme, it is advisable _

to remember that if the supply is to be sanitarily safe that portion collected in Alipore
Tank should be subjected to filtration before distribution, as it is obtained from an
sohabited avea. The Copper Ilill supply would not require filtration.

—_—

No. 153-8.
Note by the President, Sanitary Board.

Three schemes have been-proposed for the water-supply of Bellary, viz. —

1. The Hagari River scheme.
9. ,, Uepper Hills
3. ,, Alipore Tank

2. The principal points to be considered in connection with these schemes are—

1. The quantity of water available. .
2. ,, quality of the water.
3. ,, cost both for construction and upkeep.

3. The population of Bellary is about 66,000 and the supply required at 15
gallons per head per diem is 990,000 gallons per day or 687 gallons per minute.

4. Hagari scheme.—The information given regarding the quantity of water avail-
able in the Hagari is not very complete. 1vis stated in the Sanitary Engineer’s report,
dated 19th February 1895, that owing to certain facts, there 1s very little doubt about
the sufficiency of the supply, and I agree with'this opinion and think there is no doubt
that the supply will be ample. As regards the quality of the water, it is stated that

the popular idea is that it is good, but the Sanitary Commissioner is of opinion thut
the water is not fit for domestic purposes without preliminary treatment ; but I think
nfiltration gallery pumped up 235 feet

that as the water is to be collected in an i : pum
th:ough 8 miles of piping into a service reservoir and then distributed through a
further length of piping, the preliminary treatment may be dispensed with. but if it

i d necessary, filters may be added. As renardg the cost, the estin%ate hag been
lv:'ofrol;l;i o];t for ;ys’upply of 10 gallons per head p%r diem though the 8 miles main has

1 enough to supply 15 gallons per head. The main, which is the most
sk e thegestimatéj?his been made thick enough to withstand a head of

nsive item 1m : :
?;I(‘)%efeet throughout, this is unnecessary and a reduction may be effected which

t ver the extra cos i
:;32}31 tgsotoo Rc:. '?’5 0,000 and it is probable that a 15 gallons supply could be provided

for Rs. 8,00,000. . i
: It t]’Je ,Government contribute three lakhs towards the project and the Military

department one lakh, the amount to be provided by the municipality will be four
lakhs which represents an annual charge of Bs. 16,000,

The cost of pumping 15 gallons would be— '
66’000PX 15 X 340 XfM — Rs. 63,200 in round figures to which

1,000,000 X 16
must be added Rs. 5,000 for establishment an

69,000.
Towards this su

cost to the municipality Wi

d repairs making a total of, say, Rupees

m the Military department will pay Rs. 10,000, therefore the

11 be Rs, 59,000,

t of engines. The estimate for the 10 gallons supply

’ i
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The annual charge to municipality will therefore be—

RS.
Interest on 4 lakhs 16,000
Working expenses i 59,000
Sinking fund at 2 per cent. ... 8,000

Total ... 83,000

The cost of this scheme will therefore be—

RS.
810(),000 r a-bout.
83,000 per annum.

Construction
Upkeep

Copper Hills Scheme.—The quantity of water available is exceedingly doubtful
as is always the case in subterranean sources, the fact that a copious supply of water
has been found at one spot, such as Mr. Puttia Chetty’s well, does not make it certain
that a good supply will be found in the rest of the valley as a “ fault” may divert the
water elsewhere, although geological knowledge of the whole area frem which the
water is to be obtained is necessary and even then the yield is doubtful. The Assi:t-
ant Sanitary Engineer has assumed that a supply of 300,000 gallons, or 5 gallons : r
head per diem, can be obtained, but the estimate is framed on experiments carriedp:n
for a very short period : he states that the area of the valley is 9 square miles and that
if 50 per cent. of the lowest rainfall, viz., 7-34 inches be assumed to be stored below
ground, the yield would be 73 millions cubic feet ; the yield reckoned on by him bein
less than 18 millions cubic feet. Fanning, in his book on Water-supply, states that ig
a district where the meun annual rainfall is 40 inches, the percolation i,nto one square
mile of porous soil in dry years is 12-5 millions cubic feet per annum and that for the
quantity received into well or springs in that area it would seldom be safe to take
more than from 10 to 20 per cent. or, say, 15 million cubic feet, so the yield from the
9 square miles of the Copper Mountain valley would only be 136 million cubic feet
but the mean annual rainfall in Bellary is only about 18 inches so that probably not’;
more than 5 or 6 millions cubic feet could be obtained in a year of drought.

The quality of the water is apparently good and will require no prelimina
treatment. ; i
B (%he cost of the scheme will be Rs. 3,70,000, the working expenses about Rupees

,000.

Alipore Tank Scheme— Quantily.— According to the Sanitary Enginee i
enlarged, would hold sufficient for a supply of 10 gallons per );Jead?amf ‘;;llllztanl:nk:olé
from the cateh_ment will be sufficient to fill the tank with the increased capacity. The
accuracy of this of course depends on the assumed run-off, and Mr. Jones has apparent]
taken Nagpore as an example, but I consider that the supply is doubtful. .

Quality.—1 can find nothing in the papers regarding the quality of the water.

Cost..—Mr. Jones estimates the cost at Rs. 7,15,000, if out of this sum Govern-
ment provides Rs. 3,00,000 and the Military Department Rs. 1,00,000, the sum to be
provided by the municipality will be Rs. 3,165,000 :—

RS.
Interest on Rs. 3,15,000 at 4 per cent. v '
Sinking fund at 2 pe’ar cent. p?" jon vas o e 1%,383
Charge for pumping A < - 5,,203 o '
Do. for maintenance e v e - $,000 \
33,103

say, Rs. 33,000, This figure differs from Mr. Jones, as I cannot find anything i
%’“‘t’l‘;"? tohshow thfghe M%itartylrl Department will p;xy one lakh of rupée); inngdl(;lit?;:
o their share, o 1 have taken the contribution for i r

of the Hagari’ scheme. | contribution for it to be only one lakh as in the case

* If, however, a 10-gallon schems i e z >
St by $he it gl t?raka 55’000.5 is adopted, the initial cost will be about Rs. 7,00,000 and the working expenses to be
+ Mr. Jones' figures.
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In his note, dated 10th August 1896, the Sanitary Commissi
combined Alipore tank and Copper Mountains scheme. g ow the ::s:slf l;?rthzd}r::nal‘;? i:
Rs. 7,15,000 and of the latter Rs. 3,70,000, total Rs. 10,85,000, supposing Goveru-
ment and M]htar)r Department to provide four lakhs between Lﬂem the interest and
Sinking fund at 6 per cent. on the balance, viz., Rs. 6,85,000, wﬁl be Rs. 41,100.

The pumping expenses from the tank alone are Rs. 5,203 and double pumping would, * )

1 presume, be required, so that the working ex
. - g expenses would not fall short of Rupees
ggsgg&i 1?::11. for this expenditure a supply of not much over 10 gallons a hea 2 Sanli
To sum up we have—

de]ivg;g:ﬂ Scheme.—Quantity, ample for 15 gallons or more. Quality, good om

Capital cost ... ] i .
Working expenses ... 7,g(5”888'

Copper Mountain Sclzemc.-—Quantity, altogether insufficient. Quality, good—

RS.

Capital cost .. 7
Working expenses i | b ::: ey e Y e 30%‘;’38(0)
Alipore Tuni: Scheme.—Quantity, doubtful. Quality, not known—
Capital cost .. o .. 715,000
Working espenses ... ... '33:"00

Combined Alipore Tunk and C - M 1 i ient for 10
gallons supply. {’Qualit 9, nntn knoo\{')ﬁi Mountain Seheme.—Quantity, sufficient fo

. RS.
Capital cost e e 10,85,000
Working expenses e e e

The capital cost given in each case is total cost, while the working expenses aro

only those to be borne by the municipality. iri

After carefully considering all the schemes T am of opinion that the Hagari river—
one giving a supply of 10 gallons a head—is the best; it possesses the advantage of
having a certain supply and being able to increase that supply to 15 gallons a head,
should that be found necessary hereafter and none of the other: songmps HIBFE g
advantages, I therefore consider that the Hagari scheme should be worked out i

detail.
1L CAMPBELL, Colonel, R.E.,

: NE
(Signed) D. Mcl President, Sanitary Board

To the Sanitary Engineer,
with papers, in original, returned.

em—

eer to Government. '
Board, No. 153-8,, dated 2nd Octo-

Note by the Sanitary Engin

[ Reference—~Note by the President, Sanitary

ber 1896.) Ruspoi
The Hagari Scheme.—The estimate of Rs. 7,560,000 for this sclxm;i:agetfgggﬁ
dated 19th February 1895, must be considered only as an SPRROXITIIA Y h available.
it was as near anr{;pprm;imution as possible with the mfopz:ﬁ:(:et azfg {He propér
Since then survey and levels have been taken for the Hafgand oot e sotusl 1
site for the head works has been located. It 18 RO, (;n2n35 and that the actual
exclusive of frictional head in the pipes, is 240 foet ST fect (8 miles) assumed
length of the main will be 60,000 feet e lﬁ’olsenoﬁe;l mile.
originally. The original length Was measured off a plan,
T

g fyal2 g 20
o At 10 gallons & head.

PEOT Lo A T it
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9. The size proposed for the pumping main is 12 inches, which requires a
hydraulic grade of 2 in 1,000 to deliver 687 gallons per minute (15 gallons supply).
The head required in a length of 50,000 feet will be 100 feet and the total Lift will
therefore be 240 + 100 = 340 feet. 1n the President’s note an error has crept in by
assuming for the 15 gallons scheme the same lift as in the 10 gallons scheme. The

+ + total lift in the 10 gallons scheme will now be 285 feet.

3. The thickness of the main should of course be caleulated for a 15 gallons
supply as eventually it is expected to carry this quantity. The following table gives
the thickness of pipes (and weight) necessary for various heads in a 12-inch pipe

(see Fanning) :—

116 Feot. | 230 Feet. | 300 Foet. | 340 Feet.

Head.

Thickness * ..

R P e s g ¢
Average weight per foot ewt. *69 *76 l ‘83 -80

radient of the pumping main, it is found that the

By plotting the hydraulic g
ness for the lengths noted opposite to them :—

pipe should have the following thick
For 9,000 feet, &

For 21,000 , 3.
For 15,000 ,, Jr'%".
For 6,000 , 3"

Total ... 60,000 feet.

4. The cost of the main will now be Rs. 2,94,000 in round figures.

The cost of the Hagari scheme, as revised, will now be approximately as follows :—
Fifteon gallons Ten gallons

Deseriptionlof work. sapply. upoly.
RS. RS.

Infiltration works L g S T kesaiian ekt BO00LE 0000
Engine house, drivers’ quarters, store-shed, land,

fencing, &e. ... anle = ass e 50,000 50,000

Engines and pumps v e 96,000 75,000

50,000 feet of 12-inch pumping main pipes ... v 2,94000 2,94,000

Service T reservoir e e 75,000 50,000

Distribution system e 215,000 2,15,000

Total ... 17,80,000 7,34,000
Contingencies . optyiatiel Lt | e ot 1 AR000) 66,000

Grand Total ... 8,350,000 8,00,000 {

Tt is assumed that the Government is prepared to contribute at least 3 lakhs

towards any scheme for the water-supply of Bellary, and if the Military Department
make a grant of L lakh, the municipality will have to provide 4-5 lakhs in the 15

ons scheme and 4 lakhs in the 10 gallons scheme which represents Rs. 27,000 and
Rs. 24,000 annually for interest and Sinking fund.

5. The pumping charges will be for the 15 gallons scheme—

s xltzoﬁoitoxxl;" X 885 _ R, 77,000 in round figures.
In the 10 gallons scheme the pumping charges will be—

86,000 % 10 X 285 X 10 X R
1,000,000 X 16 A% Rs. 43,000.

o

® No reduction is possible in the thickness given. They are thicknesses from actu caleulations. In American
practice much greater thickness is given in direct pumping schemes. For instance, Fanning gives a case where
8 12-inch pipe, }§ inches, hus been used for only a headjof 260 feet. it

4+ The service reservoirs provided in estimate are of 1) days capacity. A three days' storage is advisable in
this scheme considering that the main is over 9 miles in length under & moximum pressure of 340 feet.

.
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The total cost to the municipality on the assumption that Military Departmeat
will pay Rs. 10,000 towards pumping charges will be—

Ten gallons Fifteen gallons

scheme. scheme.
RS, RS,
Interest and Sinking fund bin g*,ogq ?Z»ggg
Pumping charges ... seo oo 93,00 ",
Ma.'mlzenance of pipes, &e. Bk e g Y R

Total .. 62,000 99,000

6. In the estimates for the Hagari scheme no provision is made for the military
distribution system. The cost of this, ie., about Rs. 1,70,000 (vide letter from the
Director-General of Military Works, No. 1034 B., dated 16th April 1896), the Military
Department is prepared to incur in addition to the contribution of 1 lakh towards the
general scheme. ‘The Hagari scheme will therefore cost the M ilitary Department an
initial ontlay of Rs. 2,70,000 and an annual expenditure of Rs. _10,000 pumping,
plus Rs. 2,000 maintenance of pipes in cantonment.

7. Copper Hills Scheme.—The work proposed is a continuous trench across the
valley, am{ {’mder such circumstances, according to Fanning, it sl}O}x]d be ‘Post_sllrl‘)ge (t':
obtain 50 pev cent. of the quantity of water absorbed or, say, 3 millions cubic ;Uarga
square mile, which equals to about 27 millions cubic feet for the whole dralll;ﬂuemiﬂn ‘
while the yearly yield reckoned at 300,000 gallons per day amounts to t{{nly . igncalcu-
cubic feet. Againa factor of no little importance which has to be rec (;ln_eh Sirherd
lating the yield is the tank which the scheme provides at the gallery, W fmthe rainfall
about 74 millions cubic feet. The tank will retain the greater p"l‘t“’ﬁ v ottt
which at present drains off the area and in dry weather 1t will feed the 8
springs.

n independent of any other

8. The cost of the scheme, including distributio ! L Chost Engineer’s notes).

scheme, will be Rs. 3,70,000 (vide Sanitary Engineer’s a
. ! 300,000 X 366 X 40 (1ift) X 10 __ Rg 9 800.
9. The pumping charges will be ———7556,000 X 16 i hcs
Assuming that Government will contribute a moiety of the cost, the annua
the municipality will be—

RS.
11,100
Tnterest and Sinking fund on Rs. 1,85,000 2800\
Bping chargee e DI L R0
Mainteuance of pipe8 ... e
Total = ... 17,000

P

It is not t how the figure of Rs. 93,000 in the President’s note was arrived at.
18 ot apparen < cost of distribution pipes in the town

10. The estimate of Rs. 8,70,000 include { 10 gallons per head. If

: tonment) for a delivery o g -
G Slary (e Bqleiy oot thesc(lsﬁal:nz the cost of the supply from t o Com,)er liIilrixl:tZ]iﬁ
combined with the Alipore 5, 3.70,000, as the Sanitary Engineer's es

i R PO T L

E?sozzeR:n?”tig’OX%DI;:'Zw:ghgfne includes complete distribution in o e AR

cantonment for a 15 gallons scheme. . _
11. Alipore Tank Scheme.—The question as regards the qf{fhtye fusﬂll:sev;a?;dg:
Ali- 'Pgek lcxm never been raised before, though the S('vd?n;d A Thasis

s id g?i‘zn f:r eﬁs past. The water has always been considerac goot

OO bt that it is so snd far superior to the Hagari water.

No. 1463 M., 21sr Juxe 1897. 21

12. In calculating the cost of this scheme to the municipality the President
takes the contribution from the Military Department as 1 lakh, but in the Sanitary

ineer’s memorandum the share of the Military Department is calculated at Rupees
1,47,000. If, however, the Military Department is not prepared to contribute any
more than its equitable share of cost, the annual cost to the municipality will be as
under—

RS.
Interest and Sinking fund on Rs. 2,67,221 ... SN e 1
Pumping‘ chuges sae e sue soe e e e 5,203 ‘- l‘\
Mainbenanoe e e aee e e e wl w9000 |\

Say 30,000

In this scheme provision is made for pipes in the cantonment but not distribution
in barracks. The latter will cost about Rs. 70,000. The cost to the Military Depart-
ment in the Alipore scheme will be—

Initial cost— ; RS.
Contribution towards the general scheme including pipes in can-
tonment . . e e aee 1,47,000

Additional for distribution in barracks, &. .. .. .. 70,000

Total ... 2,17,000

Annual cost—

Pumping Y 1,000
Maintenance of pipes Loe 2,000

Total .., 3,000

14. Combined Alipore Tank and Copper Mountain Scheme.—The cost of this scheme
will be—
RS.

etV St 17,405,000
i ke 220,000

Alipore tank scheme ...
Copper Hills scheme ...
Total ... 9,35,000

The pumping charges will be—

RS.
Alipore tank supply ... 6,025
Copper Hills supply ... 2,800
Total ... 8,825

The military share of the pumping charges in the combined scheme will be about
Rs. 1,000, or Rs. 9,000 less than in the Hagari scheme. Rs. 9,000 capitalised at 3
per cent. represents 3 lakhs. If the Military Department contributes to the muniei-

pality Rs. 25 lakhs in the case of the combined scheme, the expenditure to them will
still be less than in the Hagari scheme.

15. Government will contribute 3 lakhs. The amount the municipality has to
provide will in such case be 8:85 lakhs. ki

16. The cost of the combined scheme to the municipality will be—

RS.

Interest and Sinking fund on 385 lakhs ... 5% hn e 23,000
Pumping charges (less 1,000 to military) ... e cennt IR ENTSYD
Maintenance b v 119,000
fay 40,000

6
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17. The cost to the Military Department in the combined scheme will be—

RS.
Initial cost— ‘ b1
Contribution to municipality ineluding pipes in cantonment o 2,50,000
Distribution within barracks R v 70,000
Total ... 3,20,000
Annual cost—
Pumping charges 1,000

Maintenance of pipes ... 2,000

Total ... 3,000

18. Comparing the Hagari scheme (10 gallons) and the combined Alipore and
Copper Hills scheme, the statement as regards the municipality and the Military
Department stands thus: —

Munici« Military
pality.  Department.
RS, RS.

Annual cost—
Hagari scheme (10 gallons) ... .. 62,000 16,510 *
Combined Alipore and Copper Hills schemes ... . 40,000 12,600 *

19. The undersigned notes that the President states t'hat the quality of vyater of
the Hagari will be good when pumped from wells ; there is no ground for this state-
ment and though it may turn out to be so it is doubtful, considering the pollution the
Sanitary Commissioner has found which is not one likely to be removed by natural
sand filtration. The Sanitary Commissioner 1s, it is understood, greatly opposed to
the use of Hagari water if any other source can be adopted and it is therefore a ques-
tion whether he is prepared to consider the Hagari scheme at all under the circum-
stances.

20. The undersigned favours the Alipore scheme supplemented if it is found
insufficient by the Copper Hills scheme, especially as it is a cheaper one, and the
water is purer, while the Sanitary Engineer himself believes the quantity will be
perfectly sufficient.

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

-Lieutenant-Colonel W. G. KING, Ma.B., c.M., D.PH., Sanitary
meCoéjlnr;gi::iléner for Madras, to the Collector of Bellary, dated Fort St. George,
95th September 1896, No. 1764/8.

g to your endorsement, No. 901, dated 18th September 1896, upon

IIV ]I)th ?}elf:r(%llll(::niza{ Examiner of tiJe water’from the river Hagari, I have the
;e%(;ur tj; fequest you will kindly inform me of the date and site (])f Sollt‘s‘gtlp"u,"an'd
w(;ll add information as to whether the melon beds referred to in My “levwer No. 808 /8,

dated 15th April 1896, existed at time of collection. il

MRS S

¢
Ref. on C. No. ,.0.;01.

- . . { Py
True copy communicated with Samtarzw Commissioner’s No. 808/, to the

Chairman, Municipal Council, Bellary, for 2 your of early compliance.

S (Signed) J. T. LEVER,
. for Collector,

1s¢ October 1896.

e ——————

=
% Including interest on capital charges at 3 per cent.
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The day on which the water was collected from the bed of the river Hagari was
on the 18th of August last and the site was about 152 yards to the south of the
bridge in a line with the 4th pile, there were no melon beds existing at the time of
collection, The Tahsildar of Bellary was present at the time when the water was
collected.

(Signed) E. FAIRMAN,
8th October 1896. Sanitary Inspector, Brucepet.
ExcLosuRE.
A.
Irrigation Spring water
channel water tuken in the
near Rupa- bed of the

nagudi, Hagaxi river

near Rupana-
gudi.
Total solids, grms per litre oo roas e ANGZ0 0-400
Volatile solids, o " P VR 0050
Chlorine, 3 x ’ 0168 0 060
Total hardness  Clark’s scale e %77 3°-850
Permanent hardness o e shev i rRpaE Trace.
Free ammonia, milgrms per litre e 0088 0096
Albuminoid ammonia ,, 5 TR 0176 0-192
Nitrie acid ,» (as ammonia) Trace. Trace,

Apparent quality of the "water as inferred from the

results obtained on examination Suspicious.  Suspicious.

(Signed) W. G. KING, Surgeon-Lt.-Col,,
* Sanitary Commissioner.
B

‘Hagari water.

Total solids, grms per litre ... R

Volatile solids ,, " 0:160
Chlorine 1) ') e sen e “es .es ATyt 0019
Total hardness, Clark’s scale v 1%575
Permanent hardness ,, S e 0%850
Free ammonia, milgrms per litre * ... Trace.

Albuminoid ammonia ,,

‘ 0-052
Nitric acid

% (as ammonia) ... s 10 0000
Apparent quality of the water as inferred from the results obtained on examination usable—very much better than
the laS:P:umple. Examined and reported on in my No. 638, dated 17th June 1895, ¥
The water contained fine river mud, and so it was filtered through ordinary filted paper before examination, As

the water will, no doubt, be passed into settling tanks or through filted beds before distribution for supply, the above
proceedings does not make uny important difference in the estimation of the water for potability.

(Signed) J. L. Vax GEYZEL,

Chemical Eraminer.

No. 443-8.B.
Note by the Sanitary Commissioner for Madras,
[Subject——Bellary Water-supply.]

[Reference.—This office-note, No. 334 8.B., dated 10th August 1896, for
copy of this office letter, No. 808 8., dated 16th April 1896.]

I forward, for information, eopy of the analysis () discussed in the above
reference, and one since made, (), dated 18th September 1896, but only received by
me on the 14th instant.

2. It will be seen that my suggestion that the organic contamination may be
due to the melon beds is correct. These beds having ceased to exist probably since
June, their influence to the marked extent formerly apparent, is not now exhibited.

7
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8o far, the result is satisfactory; but in view of the notorious is

water (the municipality, in their address to His Excellency t{:lea‘g;\&'};?ﬁi olfs.t:}l19
deseribed it as “ brackish”), the existence on the bed of the river of laree de osits‘oyf
salts recognized as sulphutes of the alkalies—a most undesirable form—a; d thg S e
of the surrounding land, I consider it would be erroneous to determine to use this
source without going to the further test of ascertaining to what extent the quality of
the water varies with the season. In my opinion it will be found to be unfavourably
influenced after moderate rainfalls. The test now required is that by sinking a well
in the river-bed or by boring, it should be ascertained after vigorous pumping for
gilvfgzlndf?(y,z %ﬁ;ll;gbtlgeif arlﬁr par;, of the monsoon, how far the salts are brought iuto

-s0il and surface, thking " ; A
to salt deposits should also be exan';?sed.lu sinking the well, the nature of the sand as

3. In regard to the President’s proposal to trust to purification during transit in

silfiﬁ’e :1t _m;itinbge rh?xfer:?fri%ettat whilst albuminoi]d ammonia is thus advantageously
; » b y the consumer an equivalent dose of nitrates — i 28 ¢
follow that the pipe system of distribution qis a safe lozﬁl(i)ttymft{:: ;i?riﬁcl:tigrlctsonl?:
efegted. As regards salts in solution, neither this nor the passing through the sand
of 1:\ edgallel;y would ultimately have materiul effect on the amount. But, by the use
0 - nderson’s revolvers, as suggested by me, both a deprivation of organie’constituents
and an appreciable benefit in salt constituents would have been obtained before pipe
eutry;. 1J%owefver, this suggestion need not now be discussed, as it was made inptge
,e;z‘;?,];luba; L;Sy OI : tt}klle Hagu'rl water proving still “ suspicious” afler removal of the
(e e (; évatel gives as good results on the application of the test sug-
e p rag ph 2 as on the last analysis, (B), it would not be essential to under-
€ any purification process before distribution,
4. Tinvite the attention of the President to the result of th 1
; > the ; . e first analysis as to
g{)%:innl:dcosza}m?stwns at a site about 500 yards below the melon beds andjthat now
S tm(:g t?se ;vel"e 1o longer In existence, with the suggestion that it should
e 1 afr not on y 1ln the purification from organic constituents he expected in
sl ;))m so-called filtration through a gallery in a saturated mass of sand
river-bed, but n reference to similar conditions in the Bezwada supply.

beeni-ﬂéicsuigdﬂll)ee fﬁpgﬁst:&z—:ﬁplt{, 1:10_ analysis hals l;fen provided. It should have

dar s ; e discussion. owever, fully agree with the
:?é?lghoﬁ??iﬁr ;c)o Gfovernment tbat there .exist n,o primd f,acz'e érognds why this
Analysis of the C . .gopd. quality —provided storage is conducted with care.
Analysis of the Copper Hill infiltration gallery has already shown this to be good.

2;:;%?&?&3; (Signed)  W. G. KING, Surgeon-Lt.-Col.,
e Sanitary Commissioner.

Note by the President, Sanitary Board,

I am still in favour of the Hagari scheme as givine ]
others. I consider certainty of gupply i q’:'l’}tfgl\ ﬂl;l?x :. I(x)l:t;e :;:ertau;1 supply thaxfl :ﬁe
water, for in the event of a failure, the people would hgve tno faiq‘ltbe g“ahtg]q 013
disused sources of supply such as wells which would have becou facl ODM el(rwer
the latest analysis of the Hagari water shows that it is usable I’Bﬁ e i) Orgiﬂ'er;
considerably from the first and their is, no doubt, that analysi.s tak(::: ?,ﬁt Zts edsiﬁ‘erent
times of the year would all give different results. I have seen the bottles of water
taken f.,‘om the same part of the same tank and at thq same time and the water in
each gives a different result when analysed. <My opinion that the water would get
purer by being pumped up through a considerable length of piping was based on
some experiments I had made at Mysore ; water that was chemically bad was passed
through only a short length (I think about two miles of piping) and was found
afterwards to be much purer. The working expenses of the Hagari scheme are, no
doubt, very high and if beyond the means of the municipality, the only resource is to
carry out the Alipore scheme to be af terwards supplemented, if necessary, by the Copper

Mountain scheme,
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I am doubtful about the supply from the Alipore tank for in a district with an
average rainfall of only 17 inches the run off will be very small, and, in some years,
practically nothing and it is hardly safe in such circumstances to trust to impounding
rese"%*ci:s{,nceﬂainty of supply in subterranean schemes is well known and with such a
Jow rainfall the uncertainty is still greater and I think it probable that in years like
1884 and 1891 when the rainfall was only 5-79 inches and 8:46 inches, respectively,
hardly a drop of water would reach the gallery. s ;

The working expense for the Hagari scheme giving a supply of 15 gallons is
Rs. 99,000 as given by Mr. Jones ; this is no doubt beyond the means of the munici-
pality but for the 10 gallons scheme the working expenses are only 62,000 and it
could probably afford that sum—and the supply might, after some years, be increased
to 15 gallons which would not be the case as regards other schemes, for I cannot
accept the conclusion that the Alipore and Copper Mountain schemes combined would

give a supply of 15 gallons per head.
(Signed)  D. McNEIL CAMPBELL, Col., R.E.,
President, Sanitary Board.

—

Proceenines of the Sanitary Board, dated 14th November 1896, No. 247 S

Read—1the following papers :—
G.0., Mis. No. 1010 M., dated 15th June 1896.

Y the Sanitary Engineer, dated 29th July 1896.

hOt%c?.y Sanitagfr Corimissi’oner, No. 334 8.B., dated 10th August 18986.
Do. President, Sanitary Board, No. 153 8., dated 2nd October 1896.
Do. Sanitary Engineer, dated 12th October 1896.
Do. Sanitary Commissioner, No. 443 8.B., dated 22nd October 1896.
Do. President, Sanitary Board, dated 30th October 1896.

Resolution.—The Government of India having in their letter, No. 1342 M.W.,

dated 16th May 1896, called for a definite scheme for the provision of a pipe water-
wn and cantonment of Bellary prior to considering the question of a

grant from Imperial funds on account of the cantonment supply, the papers were com-
municated in G.O., Mis. No. 1010 M., dated 15th June 1896, to the Sanitary Engineer
and the Municipal Council, Bellary, for the requisite action.

9. The following four schemes have now been laid before the Sanitary Board :—

supply for the to

(1) The Hagari river scheme.
(2) The Copper Hills scheme.
(3) The Alipore tank scheme.
(4) A combination of (2) and (3).
3. In his notes of the 2nd and 30th October 1896, the President reviews
these schemes, and the Board, coneurring in his view as to the superiority of the
Hagari scheme, resolves to recommend it to Government,

(True Extract.)

(Signed) R. PARSONS,
Secretary, Sanitary Board.

From J. A. JONES, Esq., MM, INST. C.E., B.R.8.E, Sanitary Engineer to Gov-
ernment, to the Secretary to Government, Local and Municipal Department,
dated Fort St. George, 2nd February 1897, No. 207. '

In reply to your Memo., No. 93 of 30th January 1897, I have the honour to inform

that there is mo irrigation under the Alipore tank. Itis a tank belonging to
tl?: Mii;itary department and used for feeding Fisher’s tank and the fort ditch from

time to time for the use of the troops.
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From H. A. STUART, Esq., Acting Collector of Bellary, to the Secretary fo
Government, Local and Municipal Department, dated 8th February 1897,
Dis. No. 778. :

In reply to Government Memo., No. 92 of 30th January 1897, I have the
honour to state that the Alipore tank, Bellary taluk, is not used for irrigation purposes,
and has no ayacut under it. The tank is used asa resevoir for the water-supply to
Bellary town. :

9. An estimate for the improvements of this tank at a cost of Rs. 81,900 has
been included in the programme of famine-relief works revised up to end of Decem-
ber last. The estimate was prepared by the Sanitary Engineer, Madras, during the
famine of 1891-92 and Government in the Public Works Department in its order,
No. 1367 W., dated 2nd May 1892, directed the Superintending Engineer, III Circle,
to submit a revised estimate with reference to the note by the Chief Engineer for
Trrigation printed in the Government Order quoted above. The Superintending Kngi-
neer, 111 Circle, stated in his letter, No. 602, dated 20th May 1892, that the revised
estimate called for by Government was submitted by him. The records in this office
do not show as to what further action has been taken by Government in the matter.
The work has been included in the programme of famine-relief works in accordance
with the orders of the Board of Revenue in its Proccedings, Mis. No. 2025, dated
26th February 1892.

OrpER—No. 1463 M., dated 21st June 1897,

The Government is of opinion that the Alipore tank and the Copper Hills
schemes for bringing water to the town and cantonment of Bellary must be aban-
doned owing to the uncertainty of the supply. Thisleaves for consideration the Hagari
scheme, which as recommended by the Sanitary Board in its Proceedings read above,
His Excellency in Council is prepared to approve. The Sanitary Engineer estimates
the initial cost of this scheme for a supply of 10 gallons per head of the population,
which the Government considers should be the minimum quantity for a town like
Bellary, at eight lakhs of rupees, exclusive of 1'7 lakhs required for laying down
pipes within the cantonment, while the-annual charges on account of maintenance and
pumping, which will be incurred by the municipal council and the Military depart-
ment, are put at Rs. 38,000 and Rs. 12,000, respectively. Even with the extended
powers of taxation given by the District Municipalities Amendment Act of 1897, the
financial resources of the municipal council will not allow of its contributing or
borrowing any material proportion of the cost of the construction of the works, and all
that it can afford to pay will be its share (Rs. 38,000) of the annual maintenance and
pumping charges. As matters stand at present in regard to the Provincial finances,
the Government cannot promise any definite grant-in-aid within any definite period.
His Excellency in Council communicates this decision to the municipality with much
regret. The Government of India will, at the same time, be informed that if the
introduction of the water-supply scheme is urgently required in the interests of the
military population residing within the cantonment, the whole capital for the
construction of the works must be provided from Tmperial funds, since there is no
other source from which it is possible to find it.

(True Extract.)
G. 8. FORBES,

Secretary to Government.

To the Sanitary Board.

,, the Sanitary Commissioner.

,, the Sanitary Engineer.

,, the Collector of Bellary. :

,, the Chairman, Municipal Couneil, Bellary.

Exd. Md Pahilvan.
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Letter, No. 1464 M., 21st June 1897.

JUNE.

Bellary Water-supply Scheme.

Informing the Government of India that if the execution of a water-supply scheme is
urgently required for the cantonment of Bellary, the whole capital for the construction of the
works must be provided from Imperial fands since there is no other source from which it is
possible to find it.
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LOCAL AND MUNICIPAL DEPARTMENT.

Lerrer—from

G. 8. FORBES, Esq., 1.C.S,,
Secretary to the Government of Fort St. George.

To

Tue SECRETARY 10 Tug GOVERNMENT op INDIA,
MiLitary DEparTMENT,

Sig,

Adverting to the correspondence ending wi

. _ g with your letter No. 13 d
the 16th May 1896, relative to a scheme for the provision of g pipe4§uf)§l§rv }o(i'a:fle
town and cantonment of Bellary, 1 am
directed to forward a copy of the margi-

) : . nally-noted Proceeding i -
ment in which are embodied the views of the authorities consult%?i O(fn ttlll:: f(ii(;g;al

and sanitary aspects of the four projects which have been examined.
2. After a careful consideration of all the Proposals, His Excellency the Governor

in Council has come to the conclusion that the H i
: agari scheme should, as r ended
by the Sanitary Board, be accepted as promisilfg & more certain’:up[:)l;m];ll:;ﬂ the

" :
he municipal council cannot, however, afford to contribute from its own

G.0., No. 1463 M., dated 21st June 1897,

may manage to acecumulate during the currency of the ¢ ¢

! ontract.”
tpe Government, of_ gndm must be aware, His Excellency them(ggv
since the reeen:1 re}v;usxon of the “ contract ” with this Government e
to promise to the Beilary scheme any definite financial asgj i i

. ¢ ¢ sistan 1

period. In these circumstances, I am to state that if the execu‘t}ieo: :)t’t!l ltlixanyhdeﬁmti:
urgently called for in the interests of the troops stationed in the e
whole of the capital outlay will have to be borne by Imperial funds

Accordingly as
rnor in Council,

I have the honoyr to be,
Sir,

Your most obedient servant,

UOTACAMUND,

G. 8. o
215t June 1897, Hom

Secretary to Government.

Exd. Md. Pahilvan.
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Bellary Water-ﬂﬁ% Scheme:

Considering that the Alipore tank and the »_Ceppeli'ﬂilia schemes for the wnter-eugg of

Bellary must be abandoned owing to the uncertainty o: , the water-supply and that the Hagari
scheme which the Government is prepared to approve is beyond the means of the municipal
council, and informing the municipal council with regret that, as matters stand at present in
regard to Provincial finances, the Goyernment cannot promise any grant from Provincial funds
towards the last-mentioned scheme within any definite period.
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GOVERNMENT OF MADRAS.
LOCAL AND MUNICIPAL DEPARTMENT.

Reap—again the following papers : —
G.0., Mis, No. 93 M., dated 23rd January 1893.

AsstrACT.— Refe 1\1'1vg to the Municipal Council, Bellary, with remarks, memorandum of the
Chief Engineer, Public Works Department, regarding the water-supply scheme of Bellary.

G.0., Mis. No. 483 M., dated 10th April 1893.

AsstracT.—Stating that the Bellary water-supply scheme may be considered as finally
abandoned.

GO., Mis. No. 1469 M., dated 9th September 1895.

AsstracT.—Sanctioning the allotment of Rs. 2,000 required by the Bellary Municipal
Council for the investigation of the Copper Mountain water-supply scheme.

G.0., Mis. No. 1936 M., dated 22nd November 1895,

Read—the following letter from the Secretary to the Government of India, Military
Department, to the Secretary to the Government of Madras, Local and Muul-
eipal Department, dated Simla, 2nd November 1895, No. 2837 M.W. (Can-
tonments—Water-supply) :—

I am directed to forward, for the information of His Excellency the Governor in

Council, a copy of the letter marginally

No. 2891 B., dated the 4th October 1895, and mnoted from the Director-General of Mili-

enclosure. tary Works, relative to the provisio&l of a

ipe-water supply for the city and can-

tonment of Bellary and to observe that thlé pqnestion ofpghg water-supp{y for this

station has been for a very long time under consideration. I am therefore to request

that, under His Excellency’s orders, the local authorities may be urged to take steps
towards securing an early settlement of the question.

ENcLOSURES,

Copy of a letter from the Director-General of Military Works, to the Secretary to
the Government of India, Military Department, dated 4th October 1895,
No. 2891 B.

With reference to Military Department letter, No. 1593 M.W., dated 25th May
1893, I have the honour fo forward herewith a copy of a preliminary report an
rough approximate estimate amounting to 74 lakhs, prepared by the Sanitary Engi-
neer to the Madras Government, on a scheme for supplying the city and cantonment

of Bellary with water from the Hagari river, distant about 8 miles from cantonments.
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The Sanitary Engineer has also prepared a rough scheme for a supply from wells
sunk in the sloping ground at the foot of the Copper Mountain, the cost being esti-

mated at 5 lakhs. s
I do not forward a copy of this last-named scheme, because it is acknowledged

that the availahle data are too meagre to allow of a correct forecast being made of

! Tthe quantity and quality of water that can be obtained from this source. The muni-

cipality have, however, allotted a sum of Rs. 2,000 with a view to a further investi-
gation of this Copper Mountain scheme. s _
So far as my formation goes, the most promising source of supply for the city

and cantonment is the Hagari river, and from pgzragraph 3 of the Sanitary Engineer’s
report it will be seen that little doubt is entertained locally as to the sufficiency of its

yield of water. .

9. Turning now to the proposals put forward in the Sanitary Engineer’s report,
1 observe that he recommends a provision of 15 gallons per head per diem for a com-
bined eivil and military population of 66,000 §ouls. _ The scale uf 15 gallons all round
appears to me excessive. Taking our experichcs inl other cantonments as a guide,
the total quantity of water required for the m.litary population would be 65,600

gallons per day, made up as follows :—

1,039 Euro; eans at 15 ga lons per day e 15585
5,227 Natives at 8 3 <o s i 41816

741 houses ab Al % v ava P B0 |
Total ... 64,811

(Say) 65,000 gallons.

In this connection, T may mention that at Peshawar and els>where if has been
found by practical test that 5 gallons per head per diem amply suffices to meet the
wants of a native family.

3. In paragraphs 13 and 14 of his report the Sanitary Engineer calculates on a
contribution of one lakh of rupees from the Military Works Department towards the
initial cost of the scheme, and 3 lakhs from the Local Government. The total working
charges (exclusive of interest) are estimated at Rs. 48,000 per annum.

Further, in paragraph 17, it is asserted that the inclusion of the barracks and
Native Infantry lines in the scheme entails the whole of the town supply being lifted
30 feet higher than the requirements of the town demand. The charge for this addi-
tional lift is worked out to be Rs. 5,000 annually, which amount the Sanitary Engineer
considers should be borne by the Military Department, exclusively. This would leave
a balance of Rs. 43,000 for the annual pumping charges which it is proposed shall be
shared by the Municipality and Military Department, in the proportion of the popula-
tion, taking the military population at one-eleventh of the whole. Hence the proposed
military share would be Rs. 5,000 for the additional lift plus #; X Rs. 43,000 =
Rs. 4,000, that is, a total of Rs. 9,000 per annum approximately,

To sum up: the Sanitary Engineer reckons on an initial contribution of one lakh
of rupees from the Military Works Department, and 3 lakhs from the Local Govern-
ment towards the capital cost, and a payment of Rs. 9,000 annually by the Military
Department. It is hoped that the balance of the annual charges for pumping and
interest will be covered by taxes, but on this point the Sanitary Engineer is not
sanguine.

4. With regard to these proposals I fail to see any special reason for treating -
the Bellary scheme differently from those for Agra, Allahabad, &e. Consequently
I do not recommend that any fixed annual sum be contributed towards the extra cost
of the municipal headworks and mains due to the supply required for the canton-
ment. This extra cost should be covered by the price charged by the municipality
for the water supplied to the cantonment.

The Military Department should only pay a certain rate per thousand gallons for
water supplied as is done in the case of Agra, Delhi, Allahabad, and as Las been pro-
posed and accepted for Lebong, :
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Again, instead of an initial contribution of one lakh of rupees, the Military
Works Department should provide or meet the cost of all reservoirs, distribution
pipes, &c., required from beyond the point where the cantonment scheme will take off |
from the municipal main. | i
5. In paragraph 20 of his report, the Sanitary Engineer. suggests that”th'e,_" ‘
municipality should levy a water-tax on private houses in the cantonment. This ) :
proposal 18 inadmissible as, whatever the powers of the municipality muy'be_ outside
cantonment limits, that body have no authority to levy a water-tax within those
limits, especially as the water supplied to the cantonment will be paid for at a certain
fixed rate.
6. It is evident from the general temor of the Sanitary Engineer’s report that |
there exists some doubt whether the municipality of Bellary will be able to find the :

fands for their shure of the work on the Hagari project, and it is, I am informed, ; [

mainly for this reason, that the investigation of the Copper Mountain source has been
undertaken. Meenwhile, the Hagari scheme is in abeyance.

Should the Copper Mountain scheme prove to be practicable at a moderate cost,
the municipality will doubtless be advised to accept 1t. 1f, on the other hand, the
investigations show that sufficient water is not available at the base of the Copper
Mountain, then the Hagari river project for water-supply to the cantonment and town
should be worked out in detail without further delay. :

In conclusion, I would suggest the expediency of pressure being brought to bear
on the municipality through the Madras Government, with a view to an early settle-
ment of the source of supply and the commencement of work on the one scheme or
the other.

Report on the Bellafy Water-Supply by the Sanitary Engineer to Government.
The Hagar: Scheme.

The source of supply as proposed by Mr. Tremenheere is underflow in sandy bed
of the Hagari river at a point close to the Hagari station on the Southern Mahratta
Railway, which is, as the crow flies, about 8 miles from the Bellary Club. The scheme
briefly is, to collect the underflow in Hagari in the best manner possible ; to pump the
water into service reservoir placed on the high ground on which the Bellary Club
stands ; and finally to distribute the water throughout the town 2:.d cantonment in the
usual manner with pipes and fountains.

9. Quality of water.—The Hagari water has not been analysed. The popular
opinion is that it is a good water ; the villagers on the bank of the river drink its water.
A fair idea of the quality of the Hagari water would be obtained by having the water
of the railway well at Hagari analysed. Thiswell is close to the margin of the river.
1 have made this suggestion to the Collector,

3. Quantity of water—The Hagari is about 2,500 feet broad at the place it is X
proposed to tap it. It has a very deep sandy bed. Theiron cylinders of the railway R
bridge are said to have been sunk 200 feet deep. From enquiries made of the villagers o
on the bank it appears that the dry weather level of water never falls more than 6
feet below the surface of the bed. A spring-channel that takes its rise a little above
the village of Hagari is reported to have been flowing even during the famine of 1877.

Taking these facts into consideration, there is little doubt about the sufficiency of

water. |
4. Quanlily of water required.—The civiland military population is about 66,000.
A provision of 15 gallons per head per diem should be made. = The Collector considers ;
that a provision of 10 gallons would be ample. This would no doubt be so for the first | 5=
few years after the introduction of the scheme. Bu§ it is very likely that, within a :
eriod which will be very small compared with the life of the works, the consumption
would exceed 10 gallons. As the pumping main will be about .8 qnl'gs in length, any
future attempt to increase the supply from 10to 15 gallons will m\(.)lm a Vel'bl.eﬁlf-
siderable outlay. It will, therefore, be cheaper in the long run to make the delivery
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main large enough to carry a supply calculated at 15 gallons per head. The pipe
should therefore be capable of delivering 66,000 x L5 = 990,000 gallons per day of
24 hours = 687 gallons per minute.

5. Pumping main.—A ]2-inch pipe with a hydraulic gradient of 2 in 1,000
w»will give the above supply. The weight per foot of 12-inch pipe to stand a head of

300 feet = 75 cwt. A mile of 12-inch piping at Rs. 150 per ton laid cowplete 1d
cost Rs. 30,000. vmplete wou

6. Lift.—The bed of the Hagari is 215 feet below the ground near the Bellary
Club, where it is proposed to construct the service reservoir. To this must be added
5 feet, level of water in reservoir above ground, and 15 feet, level of inlet to pumps
lz)glow bed of the Hagari. The actual height to which water has to be lifted will be

5 feet.
7. Loss of head by friction through 8 miles of piping 8 X 5,282 % 2 = 85 feet.

8. The total lift on the head against which pumps will have to work will be
235 4 85 = 320 feet. b

9. The consumption for some years to come will not exceed 10 gallons or i—g X 687,

say 460 gallons per minute. The head required to pass 450 gallons through a 12-inch
pipe is 1'1 in 1,000, or say 50 feet in 8 miles of piping. The total lift in this case
would be 235 + 45 = 280 feet.

10. Pumping power.—For a supply of 10 gallons per head 89x290x10 _ 39 pump

23,000
horse-power, would be required, or 3 engines of 13 pump horse-power each ; add one as
a reserve engine ; total required, 4 engines of 13 pump horse-power each.

11. Estunate of works.—The following is an approximate estimate of the

scheme : —
RS.
Infiltration works ... 50,000
Engine house, Engine driver’s quarters, store-shed land, &e. 50,000
Engines and pumps (4 of 18 P.H.P. each) ... 75,000
8 miles of 12’ C.L pipes 2,40,000
Service reservoir 5 ’50’000
Distribution system ., 2,15,,000

—_—

Total ... 6,580,000
Contingencies ... 70,000

‘ Grand total ... 7,50,(%

—_———

; 12. Cost of pumping.—Cost of pumping 10 gallons per head per diem for

:s ;())gpll]gatzic;n :gsf5 66,000 at 10 annas per million gallons lifted one foot high, would be
,000 x 10 x 280 x X
¥ — say Rs. 43,000, To the above must be added Rs, 9,000, annual

1,000,000 x 16

cost of establishment, repairs, &e., to the distributary system. The total working charges
would be Rs. 48,000, exclusive of interest and sinking fund on the initial ouéglzav.y.a‘rge

~13. Allscation of charges.—Calculating roughly, not more than a lakh of the
initial cost of the scheme would fall on the Military.

14. The Government has helped several municipalities with a moiety of the cost
of water-supply schemes. Butin view of the large amount of the estimate and financial

difficulties, it would be over-sanguine on the part of the munieipalit
grant of more than 3 lakhs, i : P cipality to expect a

15. The municipality will therefore have to provide Rs. 3,50,000. Presuming

that the whole of this amount would be borrowed from Government, it will i
annual charge of Rs. 21,000. ent, it will involyve an

16. If the barracks and native lines were excluded from the scheme, it would b
possible to reduce the lift by about 30 feet, because Cowl Bazaar and Brucepet whicﬁ

constitute the whole of the municipality are lower than the geueral level of the
cantonment.
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17. The inclusion of the cantonment or rather the barracks and native lines in
the scheme, compels the whole of the town supply being lifted 30 feet higher than the
requirements of the town demand it. The cost of lifting the town sﬁpply 30 feet
higher would therefore be a legitimate charge on the military. This charge works
out to about Rs. 5,000 annually. y

18. The balance of the pumping charges would be borne by the municipality

and the military in the proportiou of the population. The military share of the pump-
ing charges would thus be Rs. 5,000 + &< X (Rs. 45,000 — 5,000) = say Rs. 9,000,
and the municipality will have to bear Rs. (48,000 — 9,000) = 39,000.

19. The cost of the.scheme to the municipality stands thus : —

Interest and sinking fund at 6 per cent. on Rs. 3,50,000 ... 21R360
Pumping charges . g 39,000

Total ... 60,000

20. Financial aspect.—The amount colleeted as house-tax at the i :
of 7% per cent. is about Rs. 28,000 yearly. This includes tax on pri;?lzll!;::l?e:a ;;;.
the cantonment. An 8-per cent. water-tax which will be the maximum leviable when
the new District Municipal Act is passed, would be about Rs. 30,000. This sum
could be increased to some extent by the revision of taxes, but it seems doubtful if the
municipality would be able to provide Rs. 58,000 annually even with its best effofts.

—_—

Order—Mis. No. 1936 M., dated 22nd November 1895,

Communicated to the Sanitary Engineer with the request that the i igati
X . 1 : e 1Investigatio
of the Copper Mountain scheme, for which an allotment gt’ Rs. 2,000 was sanc%iorllel(ll.

in G.0'., No. 1469 M., dated 9th September 1895, may be dited ke
ported to Government at an early date. add SrRogiies pud theisesnlbsp

(True Extract.)

(Signed)  J. F. PRICE,

Chief Secretary.
To the Sanitary Engineer. of ewary

Copy to the Chairman, Municipal Couneil, Bellary,
t'mgh the Collector.

G.0., Mis. No. 1010 M., dated 15th June 1896,

A pstract.—Communicating to the Sanitary Engineer and the Municipal Counci
letter from the Government of India declining to cousider the question of }ﬁpe-wiﬁilihfgll;ag;

the town and cantonment of Bellary until a definite scheme has been laid before them.,

Resp—also the following papers :—

Report. on the Bellary Water-Supply by the Assistant Sanitary Engincer to
Government, dated 16th July 1896.

Copper Hills Scheme,

In G.O., Mis. No, 1469 M., dgted 9th SePt.embgr 1895, Government sanctioned the
execution of certain experiments in connection with the Copper Hills scheme. This
report deals with the experiments made, and the proposals based on them.

9. 1 think it necessary to preface this report with a few general remarks in
answer to doubts, that have been expressed in certain quarters, as to the possibility of
finding any copious and permanent supply of water anywhere between Bellary and
the ('oppe; Hills. It hus often been asserted that it is futile to look for water i any
large quantities in rocky ground. This is a popular fallacy. Certainly, nohwody would
ever think of finding water in a compact mass of rock, such as the Bellary Fort Rock
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but it is a fact well known to every student of Gteology and every practical observer,
that rocks under certain conditions contain almost as much water as sand and loose
gravel. Arenacious rocks, such as sand stones, conglomerate of lime nodules and
lime stones, contain a large quantity of water, retained both by saturation and by
storage in natural cracks and fissures. The section of the trial trench (vide paragraph

= 9) shows that the structure of the soil is of the above nature.

3. Bellary has always been regarded as a dry place. This is, quite naturally, the
first impression of the new comer, as the cantonment stands high and dry; and even
Cowl Bazaar and Brucepet, which form the bulk of the town, stand on ground with a
sub-stratum of gneiss within a moderate depth of the surface, the outerop of which is
the Bellary Forl Rock. But old inhabitants of Brucepet and Cowl Dazaar say, their
wells have never failed even in very bad years. When there is a cry of scarcity of
water in Bellary, it does not imply that the wells in the town have run dry, but it
implies that the Fort ditch and the Mainwarring tank—the principal sources of
supply—have failed ; for though the town wells have always been capable of yielding
water, they are not used by the people owing to the unwholesomeness of water in them.
In corroboration of the above facts, the following extract from Mr. J. W. Martin’s
(then Superintending Engineer, 111 Cirele) letter No. 570, dated 17th May 1892,
embodied in G.0., Mis, No. 1150 M., dated 2nd July 1892, may be cited : I think
I should mention thatat present the wells in and around the town are all well supplied.
I believe there is no record that the%'l have ever been dry, and in my opinion, taking
into consideration the formation of the country, it is most improbable they will ever
become dry.” It must be remembered that Mr. Martin wrote this ina hot season
immediately succeeding a year the rainfall of which is the lowest on record in the
ten years. If even in such a dry year underground water was available in the town
of Bellary, where the sub-stratum of compact rock is close to the surface, it follows
that water must be available in greater abundance at some distance from the town in
the direction of the Copper Hills, because midway between the Fort rock and the hills
the gneissic bed lies a long way below the surface. )
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4. Coupled with the above, there is also the fact that in Mr. Puttia Chetti’s
well, which is on the line of the proposed gallery, the level of water has fluctuated
within very small limits from season to season and from year to year. My informants
were Mr. Puttia Chetti himself and his gardeners. Mr. Puttia Chetti’s personal
knowledge of the well is short, but the gardeners have known the well and the
locality from their infancy, They say that the variation between the waterlevel in the
dry and wet seasons in ordinary years is about a foot. Only in 1891—the year which
gives the smallest record of rainfall in the past ten ycars—the level fell by 8 feet.
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5. The facts and opinions here adduced go Btouprove tgea‘fsxsstf;lffhoefvls}:t(lirirmow
immediately surrounding Bellary, an s dent of the
water in the country I tical purposes independent ©
haracter, and for all practical purposes 1 maximum
or loss of a permanont o ’ :ation between the minimum and I
nual rainfall. The wvariation betwe 4 doubt the
seass:loll.‘ag:m';t Bellary is so great, that 1t may be Peg'mlt}ie{d t{,}c; szxg:c:oof s %l
:Ealtement of permanency of waterlevel. But the fact 1s tha

: two seasons
geason on underground water does not disappear altogether for the WOES ’

rs succeed one another.
and it seldom or never happens that two or three dry yea s

Thus the natural storage of water underground, uqder thh'ehcortfx;ds to equalize the
B l1113.1' is of the nature of a compensating reservoir, W 13. rent differences in
qsantistr;' and level of the underground water notwithstanding g

6. The water from the trial trench has been analysed. A OOPYiD(; any harmful

is attached. There is no reason to believe that the water conta
impurities. : k was not
b 7. As the dry season is the proper time for 48 expfrﬁsgti,n&h:hgcg‘emand for
starteti until the 25th February 1896. The paucl'Q)rT Ofet,?rded the works very con-
coolies for picking cotton, this being the season for :ﬁ’stlz;n(;es i.¢., the importation of
giderably. The usual resource under similar 01rcf11 i u;agni tude. 1t was neces-
foreign labour, could not be adopted, work being of & as well advanced, and 1t was

to close the works before the south-west monsoon wl'l lonth within the prescrlbed
;:zld impracticable to sink the whole trench to the fu ¢ flpr the purpose for which
time. The results achieved are, however, quite gufficient fo

the experiment was made. : the Billagalu vunka, at @
8. The work consists of a trench at right apglfsbg‘;n daery of %ellary (drawing

int about ile and a half from the municipal 0 bottom breadth of
II?? 1:1)(.,‘ or}lheatrl;mh, as executed, is 150 feet long with an av&r@lié feot. doep.. The
12 feet. The 50 feet length, immediately next the rlveli'; 2 ok reaching 8 depth
further 100 feet is 18 feet deep, and at the furthest endap
of 27 feet (drawing No. 2).

6 0
9. The section of the trench, with reference to the structur
deepest part somewhat as below : —
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10. The results of the experiments summarised are as below :—

Gls. per

: Minute,
Bection A of trench 48" x 141’ and 144’ deep yielded ... sa o3 00
Section B of treach 83’ x 116" and 18’ deep yielded ... it 1
Bection C of trench 11’ x 10’ and 27’ deep yielded 181120
Total yield ... 65

11. Section A is nearer the stream and this accounts for its greater yield not-
withstanding that its length is less than that of section B. On the other hand see-
tion C, which is furthest from the river, yielded in proportion to its length and
area more than sections A or B, thus proving the efficacy of the deeper section in
regard to the yield of water. This result goes to establish that in the permanent

works, should they be constructed, the gallery or trench should be not less than 30
feet deep.

12. Judging by the lie of the various strata underground, the belief is tenable,
that the deeper the treuch the greater will be the yield of water until compact gneiss
is reached. But it is problematical whether the extra cost, both initial and working,
of a deeper gallery will be commensurate with the advantage of a greater supply.
It will, therefore, be advisable to restrict the depth of the gallery to #0 feet, and make

the supply dependent on a longer length rather than on an increased depth (drawing
No. 8).

13. The valley to be tapped is about a mile in breadth to the foot of the hill.
A gallery about 3,000 feet long is aboat the greatest length required to intercept
practically the whole of the flow from the valley (drawing No. 3).

14. Tt is not possible to deduce, from the results of the experiments, a formula
which will enable, with any pretence to accuracy, the computation of the yield from
a longer length of trench or gallery. Calculations based on formule deduced from
trials even in a homogeneous soil-like sand have led to most unsatisfactory results.
In the present instance so much depends upon the porosity of the rock and the erevices
and fissures in them, the nature and extent of which may vary with every foot of the
trench, that no formula can be framed which would give results even with an approx-
imation to the truth. The estimate of yield, under these circumstances, must only
be a mafter of judgment based on experience and knowledge.

15. Tt may, however, be safely said that the valley should be capable of yielding
300,000 gallons daily even in a very dry year. In an average year about 600,000
gallons may be expected ; but as the efficiency of a scheme is determined by the mini-
mum yield, it is correct to say that this scheme will provide only 300,000 gallons,
A consideration of the following facts and deducements will show that the expected
yield has by no meaus been over-estimated, and if it errs it errs on the side of safety.

. 16. From a trial trench 150 feet long, about 80,000 gallons have been obtained
daily.  For the permanent works a trench 3,000 feet long is proposed, and the esti-
mated yield is 300,000 gallons. Thus, while the actual yield has been 533 gallons

per foot length of the trench, for the purpose of the estimate only a yield of 100
gallons per foot length of the trench has been assumed.

17. Further, the trial trench has only an average depth of 18 feet.

It is pro-
posed that the permanent gallery, should be 80 feet deep. An exumination of the
;eszlts of the trial shows the very marked increase in the yield at the depth of 27

eet.

18. T also propose that a bund (drawing No. 3) should be thrown across the
vallev above the trench or gallery, so that every inch of rain that falls in the valley
would be stored either underground or in the tank formed by the bund. 1In the hot

3,
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weather, as the underground supply becomes diminished by pumping, it will be re-
plenished by percolation from the tank. The top soil is gravelly and favourable for
this purpose. '
?.h oy ;\ *
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19. The area of the valley is about 9 square miles. The lowest rainfall within
the past fifteen years was in 1884 when it was 7-34 inches. Of the water stored
underground and in the tank, 50 per cent. would be available, the other 50 per cent.
being allowed for loss by evaporation, &c., or say 31 inches would be available. 31
inches over an area of 9 square miles give 73 millions cubic feet. The town supply
at 300,000 gallons per day amounts to less than 18 millions cubic feet per year.

20. It is well to state here, that the present year is far from being a typical dry
year in Bellary. During the past five years the rainfall has been above the average,
and last year the number of inches that fell stood at a figure, the highest but one in the
past fifteen years (vide table of rainfall appended). Sufficient allowance has, however,
been made for this in fixing the yield.

21. A supply of 300,000 gallons per diem. will give only a little more than 5
gallons per head of the population. This supply is insufficient. The Sanitary
Commissioner has suggested the combination of this supply with that of the Alipore
tank. With the two schemes combined, the cantonment will get a supply of 15 gal-
lons per head, and the town 10 gallons per head. The standard fixed for this
Presidency is 15 gallons per head per diem. Though it should be the aim of every
scheme to secure this quantity, circumstances do not often admit of it. With regard
to Bellary it is well nigh a case of choice between half a loaf or starvation. Even
with the prospects of a larger supply from the Hagari, the Collector of Bellary con-
sidered 10 gallons per head sufficient, or at any rate all that was possible.

22. The Copper Hills supply will cost, exclusive of distribution works:

RS,
Bnnd ann e e ans e s e saw "er 35’000
Gallery S e A e Ry
RS,
T R e e B st i e 10,000
R T I S St St 4,000
Store-&hed "es s ‘e s wre T 1'000
LA AN Lo it Ve o Vaee o et T e 1,000
y _— 16,083
Engines and pum 516 i Shs rE B T
MR S
Main pipes and valves iy Toeenortihnusesons ol - i AL
Raying sadjointing i e boig e w24 000
Total ... 220,000
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23. The best mode of combining the two supplies could be considered hereafter
when working out the details of the scheme. \

(Sigued)  HORMUSJI NOWROJI,

Forr S:. GEORGE, : _
Asst. Sanitary Engineer to Government.

16tk July 1896.

S8raTemeNT of monthly rainfall at Bellary.

e 1380. | 1881, 1882. 1883. 1884. 1885. 1886. 1887. 1888,
— | — e f—
1 2 3 4 [ b 6 7 8 9 10
January .. o Wy £ s 0:07 145 55 b S 3
Februoary .. . . o i o S WS o v &
.s 0-50 % 17 e M 2
o e e s Rl I BT 0 7 o BUT S B o1 | T | e
Mo % T e L 175 047 49 2:19 1:30 47 3-85
L Wl el 4 038 0-10 097 8:39 241 679 ¥
Jul 3 L 5 080 140 60 127 135 97 85
o AR I Loy Ry 140 504 055 085 2:21 347 1-05
Meptember. . S . N 790 043 0-93 1176 147 2:45 630
iier. . T L = 070 546 176 10 60 965 277 067
November = 2 596 0-88 056 0-77 097 1 55 517
December . . s o % o 037 2 057 &
Total .. - 9 1688 1505 734 31-37 12-33 1851 1819
1889. 1890. 1891. 1892, 1593. 1594. 1895. 1896.
{ AT 12 Wil Lireviyg 16 17 18
January .. . . oo . A
February .. - L o s (1).32 ¥ Y
Maurch A ¢ 5 aie o o s "
e ling 3t 1:40 1-70 # X 016 043 2:68 0-34
May o' s -93 142 2:39 046 0-56 368 2:91 603
June o £ *92 75 2-23 5-40 3:08 081 2:31 0'83
July S i 186 1:05 052 112 497 1:09 1494 i
Angust . . 1-20 0:97 1-37 645 404 374 1-83 i
Septem ber 4 11-63 620 0:30 3:46 1-28 1:40 780
October .. . 8:90 6'16 1:00 5‘5! 6+40 658 779
November N 060 560 065 025 1.26 2:09 2:09
December . . e e oo e Pl A 0-138 by
Total .. 2744 2375 878 22:68 23-13 19:93 20-33
Baumple
sent by the

Trial well = Chairman,
near Copper  Municipal
Mountains, Council,
Bellary. Bellary.
1 ut

Total solids—Grms. per litre awe A o 07100 - 0°730
Volatile solids—Grms. per litre ... vy U0 0-090

Chlorine— Do. perlitre ... e 0134 0139
Total hardness—Clark’s scale e 80400 80050
Permanent hardness—Clark’s scale .., v e 10400 1°:050
Free ammonia—Mlgrms. per litre i ws  trace 0-128
Albumenoid ammonia—MIgrms. per litre ... 0032 0036
Nitric aeid, Nilgrains per litre (as ammonia) s LRt g+ 13 1:650

Apparent quality of the water as inferred from the results obtained on examination.

rwarks.—The two samples are alike in all respects with two very important exceptions, viz., the variations in the
. !r:: ammoniz "’ and in theg nitricacid.” The same conditions of purity have evidently not bren in existence when
: the two s/mples wera drawn. In sample I the increase in nitrio acid und the trace of free ammonia point to organie
“ matter having become oxidised, while in sample I1 the subseqnent access of fresh organic matter is indicated by the very
! marked rise in the free ammonia, accompanied by decrease in the nitrie acid. TI:le chlorine u;d\qauon in both strengihens
] the suspicion that dangerous organic matter finde its way into the water. The results indicate the advisaunlity of

gearching for and excluding such source of cotawination.

s
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NoTE oN THE ANALYSIS OF WATER.
Chemical Examiner’s No. 681, dated Sth July 1R986.

Sample marked IT was also drawn from the trial trench, but about ten days after
the work was closed. Coolies were working in the trench after the final pumping;
and after the close vf the work people must have had a free access to the trench. A’ 3
large number of {he mha_bitapts used to come to the work daily even when it was in :

rogress. The impurities in II were anticipated (vide Sanitary Engineer’s letter
No. 1941, dated 22nd June 1896, to the Chemical Examiner, Madras.) Analysis I must
therefore be judged by itself, independent of any considerations involved by analysis

i y
Barring the chlorine and the nitric acid the water is such as may be classed as

¢ good.” The water 18 s0 highly pure with reference to the * free ammonia” and
the * albumenoid ammoniz ” that it indicates that the chlorine and the nitrie acid
are of mineral origin and not organic origin and therefore barmless (vide McNally’s

Hand Book of Sanitation ).
(Signed) ~ HORMUSJI NOWROJI,

Asst. Sanitary Engineer to Government.

—_—

From J. A. JONES, Esq., MEM. INSI. C.B., F.R.8.E., Sanitary Engineer to Govern-
ment, to the Chemical Examiner, Madras, dated Fort St. George, 22nd June

1896, No. 1941.

Referring to your letter No. 553 of 3rd June 1396, I have the honour to forward
eight bottles of water from a trial well near the Copper Mountains, Bellary, which I
request you will be good enough to analyse as soon as other similar engagements will
permit you which, I understand, will be about the 29th instant.

9. T am aware that the water should be examined as soon after being drawn as
possible, but as the works were closed on the 19th instant, I would not have had
another opportunity of collecting the sample in a state of purity and under conditions
such as would obtain in the scheme for water-supply. '

3. Another sample will, however, be drawn on or about the 27th instant so as to
reach you about the 29th instant, and I request that both samples may be analysed at

the same time and compared.

BELLARY WATER-SUPPLY.

Office-note by the Sanitary Engineer.

The experiments with reference to the Copper Hills having been now completed, it
becomes the duty of the Sanitary Board to place some resoluiion before Government
which will allow of an early decision being come to as to what scheme or what com-
bination of schemes should be adopted so that the design therefor put in hand. The
Government of India (vide letter of Director-General of Military Works accompany-
ing) is desirous that some scheme should be deei'ded on and carried out at an early
date, and this note is circulated to the Board not in order that the details of any scheme
be criticised but rather that the Board should recommend to Government which of the

following schemes, if any, should be accepted.
9. There are now three schemes, viz.—

(1) The Hagari River Scheme.

(2) , Copper Hills ,

(3) , Alipore Tank ,,

the Hagari scheme as first in order. The report on the

he Collector of Bellary and through him apparently it
The cost of this scheme 1s estimated

For convenience I take
Hagari scheme was sent to t ol
reached the Director-Greneral of Military Works.

P ) L PO IR Ry P L I e | P L R o o R
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at Rs. 7,50,000, but I am not at all sure that when the i 1 il i
will be possible to limit the cost to any such amount. ’]?ﬁge:gﬁ;gng(i): I;e(llu?u:l]lgndetﬁ X.I I
except the pumping main, the size of which is estimated for 15 gallons g'l‘he ﬁSC U'I?‘i
one 18 not the only objection to the cost of this scheme. The Sanitar . Com treie
has placed on record as far as I remember that this scheme should be {ookedmISSIODer
as a last resource as the waters of the Hagari are far from chemically pure andon only
able for drinking purposes. I may leave this point to he noted on by the Sun_suxtp
Commissioner who has made a sanitary survey of the river at the pr{; osed a;g']:i:y
As I hope to show further on, there is no advantage in the adoption ofp this 0ht .
The nextscheme is the Copper Hills scheme. A fullreport on the experimentsszz (o
regard to this scheme is attached. The Assistant Sanitary Engineer does not U
that it can safely be assumed that more than 300,000 gallons per diem can be Gg?as'lder
from this scheme. This is based on what is considered a low estimate from tln0 mf >
of the experiments made, but the experiment was for a very short period th: lt;e-su t;
short in comparison to what would have to be constructed and it is th,eref 2
difficult if not impossible to say what would be got from a_gallery 3,000 £ OZelve
The amount of water to be obtained would decrease, I think very ,ra 1dl e?:h (;ng.
ther the gallery extends from the centre of the valley. ’ it i< o

3. T do not therefore feel at all assured that even 300,0
per head could be obtained. 000 gallons or 5 gallons

4. The estimate, Rs. 2,20,000 (exclusive of distribution work Rs 1,20,000 ®* or a
1 _ total of Rs. 3,70,000%) is, I thi
*Thiis o Blon suply and pumpog o e gy should o tonstrasid
1 Includes contingeniiezom g}’&fie the_etlllmund and could not be mere?y
* ¥
built gallery would add tremendously to the cost. ith gravel as is proposed. A

5. The scheme, however, might be considered as a suppl :
could be constrqcted should scheme No, 3, which I shall %Ix)-ezr:;g;“ld ::glrtielt;e ;vl:lui};
deliver the required supply, and in such case the water from the Copper Hills ‘soﬁe
“tl;lgAht elthter be pum};;ie dlrectt mtfo the town or preferably into the service reserv:)rili :
a see tracing). ' routes of such pipe lines ; :

o g pip are marked on tracing accompany-

6. I now come to the Alipore scheme; this scheme is fully deseri i
by Mr. Walch, who was Chief Engineer ;xt the time. His nj(;teesi‘;rﬁi;lcﬁ; da n&te
original report and all other papers are in the file forwarded herewith. s

7. With reference to paragraph 8 of that note I hav
the calr_culation of the inflow and oulzﬁow of the tank, and sgeigno‘? 211;?5; ?v:;:fxlzlytyl'lo(vfr
that 15 gallons per he?xd could be supplied, I have adopted a sgpply of 10 alloul '
head and the evaporation of 7 feet per annum as assumed by Mr. Walch %:l‘he .sﬂper
and outflow of the tank raised 5 feet (but not extended as originally I;ro osed131 1(1)-W
been carefully plotted according to Rippl’s method and the mass curve der?ved t)h &
from shows that even at the end of the very bad years referred to by Mr. Walch ing
:Eg?;hapd 1384 zllllere gould still be in the tank a balance of 246 ‘million cucbi’c vfr:azet,;
18 under } 1t1 1
Ay e unfavourable condition of taking the tank empty at the beginning

8. Mr. Walch has omitted to take into consideration the surpluses which would

_ run to waste and of course we are now dealing with a supply of 10 gallons per head

instead of 15 gallons.

9. Under the system adopted of continuous plotin

: of th
curves and their results, there can be no doubt tllzat th% tank, eifde:;id xﬁ gup P {y
Bellary with 10 gallons per head. The present tank can contain only 102 .“HI?P y
cubic feet with an area of 242 acres at F.T.L., while the raised tank would hol 159
millions cubic feet with 370 acres area at same level. i

__10. It is not a question of the benefit to be derived : : :
in the three dry years but the benefit derived dur?xrge t}f;::: ;E:r;n céeﬁetﬁn capacity
smount remaining in the tank at the beginning of dry years, om the surplus

4
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11. T need not further dilate on this point, the diagrams forwarded herewith show
absolutely what would have been the state of matters between 1880 and 1891 or for
12 years (including the three driest years) at which latter date the scheme was framed.
Mr. Walch, it may be said, accepts the figures of the absolute supply from the areas
included by the new channels.

12. The scheme as originally designed was estimoted at, including establishment,
Rs. 9,06,642, but if the tank be raised and not extended and other reductions be made
for a supply of 10 gallons instead of 15 gallons, the estimate would stand as follows,
namely, a total of Rs. 7,15,000, of which Rs. 5,67,121 would be the town share and
Rs. 1,47,779 the cantonment :—

—

!
Deseription of works. Cost. Town share. \C“w“mom
share.
RS, RS. RS,
Supply channels, &c. .. . o ve 90,000 77,728 12,272
Raising and strengthening Alipore Tank bund .. 49,000 42,319 | 6,681
Extending existing sluice " AN oy 600 518 | K2
Outlet arrangements at head of sluice il -y 6,000 5,182 RI8
Engine and Boiler House o ot a5 20,000 17,273 2,727
Engine Driver's quarters . s 3% 6,000 5,182 g18
Store shed Al G o s 2 2,000 1,728 272
Engines, pumps and boilers including erection a 31,860 27,507 4,343
Nervice reservoir P = - o 40,000 34,646 b,404
Supply and Qe_hvpry of pipes b A s 3,50,000 2,61,668 88,442
Laying and jointing .. ! i o 66,000 46,570 18,430
-

Tokal .+, 6,60,460 5,20,111 1,40,339
Contingencies, &c. .. 54,6560 47,110 7,440
Grand Total .. 7,15,000 6,67,121 1,47,179

——

13. 1f the Government of Madras made, as an exceptional case, a grant of say
three lakhs and the Military ofsone lakh as proposed in addition to the cost of their
share, the municipality would have to borrow only Rs. 1,67,12Land their actual annual
expenditure would not be more than (including repayment of loan) :—

5'96 per cent. on Rs. 1,67,121 ... 9.‘:'%0
Annual charges for pumping $ of 6,025 ... 5,203
Do. for maintenance s 9000

-

Total ... 24,163

—_—

which is well within their powers as it is said Rs. 50,000 annually could be aftorded.
14. It is requested that this question may receive early attention as the Governs
ment of India is anxious for some scheme to be carried out at an early date.

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

Fort St. GEORGE,
90¢h July 1896.

S ——— e

From Surgeon-Lieut.-Colonel W. G. KING, a2, 0., p.pH., Sanitary Com-
missioner for Madras, to the Collector of Bellary, dated 15th April 1896,
No. 808/S.

With reference to your letter No. 1964, dated 4th July 1895, I have the honour
to state that 1 found the river on my inspection on the 17th February 1896, with no
visible stream on the surface of the bed, although an active flow was in progress from
the sub-stream in the Rupanagudi channel. Above the site from which the specimery
of water had been taken, were two large areas of melon cultivation. The sandy bf:l&-
the river was found, at frequent intervals, to be covered with layers of whitish
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Wherever small depressions had favoured the co}lection of water and evaporation had
followed, these salts were found the more readily. No direct entrance of drainage
from any village was at time of my inspection likely, in view of the complete absence
of rain for some time previously, and this would seem to correspond with the condi-
tion of affairs as found at time of taking the sample in March and May 1895.

- 9. An examination of the salts on the spot, without the aid of either microscope
or chemical analysis, seemed to me to show that they were largely saltpetre. The
chemical analysis, however, proves that T was wrong, and that there being but a trace
of these salts they consisted © principally of I:ﬂlxed chlorides and sulphates of alkalies
and of lime with small amounts of ferric oxide and alumina (nearly 6 per cent.) and
nearly 35 per cent. of matter insoluble in hydrochloric acid (sand silica, &e.).” ~ From
enquiries made by me, it would seem that mueh. of the surrqundmg land exhibits the
presence of these salts largely, and that certain of the minor §trearns entering the
Hagari are brackish on this account, and further that the sub-soil water as shown by
the village wells 18 also brackish. 1t may thus be accepted as regards the chlorides
that they do not represeut previous sewage contamination. The undesirable feature
to be accounted for, however, is the persistent and considerable amount of free ammo-
Wia in the three analyses. Before accepting this as due to vegetable matter under-
going change during slow passage through the river sand, it would be desirable to
 imiaate, a8 8 possible cause, he mass of changing vegetablo and animal organio
matter represented by the melon beds, by securing a specimen of water above them
for analysis, Unless these melon beds occur at small intervals up the river course, it
would then be possible to pronounce the water as safe from animal contamination—the
chief point to be held in mind.

3. Granting that the analysis show 1o marked improvement at a site higher up
than that selected for specimens already examined, the water cannot be regarded as fit
for domestic consumption, if delivered without preliminary treatment. This would
involve the use of ¢ Anderson’s revolvers, ” and subsequent filtration through ordi-
nary public water works sand filters, after lifting the whole supply from the river
bed previous to subsequent forcing to Bellary. Even when thus treated, the water
may be subject to much variation in composition, taking into account the fact that the
condition of salt patches found on the surface of the sandy bed must be repeated layer
after layer in the bed itself, and that on applying pumping in wells sunk in the sub-
stream, these salts would from time to time be washed with the inflow.

4. 1. therefore, consider before coming to any definite conclusion as to the
advisability or otherwise of using Hagari water when compared with other possible
schemes such, for example, as unit'ng Mr. Nowroji’s sub-soil water scheme with a rain«
fall impounding scheme to eke out the full requirements of the town of Bellary that
(1) another specimen of the water should be taken from the river at a point well
above the melon beds and be sent to the Chemical Examiner for opinion ; and (2) that
an experiment should be conducted in imitation of treatment by Anderson’s revolvers
agitation with iron rivet cuttings, &e., and subsequent filtration through sand, with
the object of ascertaining what grade of improvement the water would undergo after
this treatment.

P

OFricE-NOTE by the Sanitary Commissioner, dated 10th August 1896, No. 334-8.B.,
regarding the Bellary water scheme.

With reference to paragraph 2 of the Sanitary Engineer’s note, my views are
detailed in the accompanying copy of letter No. 808-S., dated 15th April 1896,
addressed to the Collector, Bellary.

9. There being no doubt as to the financial capabilities of the municipality (vide
Sanitary Engineer’s note paragraph 13) to support a scheme sufficiently comprehensive
to ensure not merely that water shall be supplied to the town, but that also it shall
be of a quantity and quality to ensure sanitary results, I consider the scheme that
should be adopted is that of uniting the Copper Hill gallery with that for the enlarge-
ment of the drainage area of the Alipore Tank. P il ' :
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3. As the Copper Hill supply must be regarded as supplemental to the greater
impounding scheme at Alipore, and punctuality of delivery would not be essential so
long as ultimate economy of the main tank supply was effected; it is worth while con-
sidering whether expenditure would not be saved by trusting to pumping from the
gallery to the service reservoir by wind power.

4. Further, in considering the financial possibilities of the scheme, it is advisable~
to remember that if the supply is to be sanitarily safe that portion collected in Alipore
Tank should be subjected to filtration before distribution, as it is obtained from an
inhabited area. The Copper Hill supply would not require filtration.

—_—

( ; No. 153-8.
Note by the President, Sanitary Board.

Three schemes have been proposed for the water-supply of Bellary, viz. —

1. The Hagari River scheme.
2. ,, Copper Hills ,,
3. ,, Alipore Tank ,,

2. The principal points to be considered in connection with these schemes are—

1. The quantity of water available.
2. , quality of the water.
3. ,, cost both for construction and upkeep.

3. The population of Bellary is about 66,000 and the supply required at 15
gallons per head per diem is 990,000 gallons per day or 687 gallons per minute.

4. Hagari scheme.—The information given regarding the quantity of water avail-
able in the Hagari is not very complete. It is stated in the Sanitary Engineer’s report,
dated 19th February 1895, that owing to certain facts, there is very little doubt about
the sufficiency of the supply, and I agree with this opinion and think there is no doubt
that the supply will be ample. As regards the quality of the water, it 18 stated that
the popular 1dea is that it is good, but the Sanitary Commissioner 1s of opinion that
the water is not fit for domestic purposes without preliminary treatment ; but I think
that as the water is to be collected in an infiltration gallery pumped up 235 fect
through 8 miles of piping into a service reservoir and then distributed through a
further length of piping, the preliminary treatment may be dispensed with. but if it
is found necessary, filters may be added. As regards the cost, the estimate has been
worked out for a supply of 10 gallons per head per diem though the 8 miles main has
been made large enough to supply 15 gallons per head. The main, which is the most
expensive item in the estimate, has been made thick enough to withstand a head of
300 feet throughout, this is unnecessary and a reduction may be effected which

i y estl s for the 10 gallons supply
1d go to cover the extra cost of engines. The estimate for t g ppl:
:vrgzuntgé to Rs. 7,50,000 and it 1s probele that a 15 gallons supply could be provided

for Rs. 8,00,000. : %
It the Government contribute three lakhs towards the project and the Military

department one lakh, the amount to be provided by the municipality will be four
lakhs which represents an annual charge of Rs. 16,000.

The cost of pumping 15 gallons would be—
66,000 x 15 X 340 X 365 X 10 _ Rs, 63,200 in round figures to which

1,000,000 x 16
must be added Rs. 5,000 for establishm

69,000. ' ;
Towards this sum the Military department will pay Rs.

cost to the municipality will be Rs. 59,000,

ent and repairs making a total of, say, Rupees

10,000, therefore the

'
1t
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The anoual charge to municipality will therefore be—

: RS.
“Tnterest on 4 lakhs e
‘Working expenses %g’ggg
Sinking fund at 2 per cenb. ... e e e s e 8000
Total ... 83,000
The cost of this scheme will therefore be—
; ; RS.
Construction ... 8,00,000 * abont.
Upk(\ep ; it - % ‘s on .se 83,000 per annum.,

Copper Hills Scheme.—The quantity of water available is exceedingly doubtful
as is always the case in subterranean sources, the fact that a copious supply of water
has been found at one spot, such as Mr. Puttia Chetty’s well, does not make it certain
that a good supply will be found in the rest of the valley as a  fault ” may divert the
water elsewhere, although geological knowledge of the whole area from which the
water is to be obtained is necessary and even then the yield is doubtful. The Assist-
ant Sanitary Engineer has assumed that a supply of 300,000 gallons, or 5 gallons per
head per diem, can be obtained, but the e:t mate is framed on experi’menfs carriedpon
for a very short period : he states that the area of the valley is 9 square miles and that
if 50 per cent. of the lowest rainfall, viz.,, 7-34 inches be assumed to be stored below
ground, the yield would be 73 millions cubic feet ; the yield reckoned on by him bein
less than 18 millions cubic feet. Fanning, in his book on Water-supply, states that ﬁgl
a district where the mean annual rainfall is 40 inches, the percolation into one square
mile of porous soil in dry yedrs is 12:5 millions cubic feet per annum and that for the
quantity received into well or springs in that area it would seldom be safe to take
more than from 10 to 20 per cent. or, say, 1'6 million cubic feet, so the yield from the
9 square miles of the Copper Mountain valley would only be 13'5 million cubic feet
but the mean annual rainfall in Bellary is only about 18 inches so that probably not’:
more than 5 or 6 millions cubic feet could be obtained in a year of drought.

The quality of the water is apparently good and will require no preliminary
treatment.

A 0(%11@ cost of the scheme will be Rs. 3,70,000, the working expenses about Rupees
,000.

Alipore Tank Scheme— Quantity.— According to the Sanitary Engine i
enlarged, would hold sufficient for a supply of lg() gallons per }ilead%lan?f tt}ii t?ﬂlliolé
from the catchment will be sufficient to fill the tauk with the increased capacity. The
accuracy of this of course depends on the assumed run-off, and Mr. Jones has app;xrentl
taken Nagpore as an example, but I consider that the supply is doubtful. f

Quality.—1 can find nothing in the papers regarding the quality of the water.
Cost.—Mr. Jones estimates the cost at Rs. 7;15,000, if out of this sum Govern-

ment provides Rs. 3,00,000 and the Military Department Rs. 1,00,000, th
provided by the mux;ici,pality will be Rs. 3,15,000 :— ,00,000, the sum to be

RS.
Interest on Rs. 8,15,000 at 4 per cent. e 2 :
Srceiod s Ay A o M i T o
Chinrgro for Plding <50 o Lo A i N e 5000 ¢
Do. for maintenance ey e 9‘,0()0
33,103

say, Rs. 33,000. This figure differs from Mr. Jones, as I cannot find anything in the
papers to show that the Military Department will pay one lakh of rupees in addition
to their share, so I have taken the contribution for it to be only one lakh as in the case
of the Hagari scheme. '

® If, however, a 10:gallon scheme i ) initi i i
i b&:ﬂm muniz-,il;)al i t'g'ng."s?,oc?’éfe is adopted, the initial cost will be about Rs. 7,00,000 and the working expenses to be
t+ Bee Mr. Jones' figures,
5
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¢ . - i for the pumping main is 12 inches, which requires a
In his note, dated 10th August 1896, the Sanitary Commissioner advocates a -3 9. The size pmposed ‘the p g m / .
B : 3 . i i hvdraulic grade of 211 1.000 to deliver 687 gallons per minute (15 gallons supply).
combined Alipore tank and Copper Mountains scheme. Now the cost of the former 18 9 T%erlalzad xge tebin g le,ngth 5 50,000 feet ¥ s it et tad D il

Rs. 7,15,000 a.ndOf the latter Rs. 3,70,!,00, ’(Otal Rs. ]0,85,000, supposing Govern- Chnralore ke 240 + 100 = 340 feet. In the President’g note an error has crept in by

the 15 gallons scheme the same lift as in the 10 gallons scheme. 1 he

ment and Military Department t(;l provli:: four lakhs between them, the interest and S
Sinking fund at 6 per cent. on the balance, viz., Rs. 6,85,000, will be Rs. 41,100. assuming 10t -
The pfmping expenses from the tank alone ar’e Rs., 5,203 ’and, d01,1ble pumping w:)uld, o g s 2 ., total lift in the 10 gallons scheme _“”u now be 255 feet.
I presume, be required, so that the working expenses would not fall short of Rupces 3 s AAe \ B ke thickness of the man should of course be cal?ulated for a 15 gallons
60,000, and for this expenditure a supply of not much over 10 gallons a head would S supply as eventually it is expected to carry this quantity. The following table gives
2 obtamed. - e B the thickness of pipes (and weight) necessary for various heads in a 1Z-inch pipe
To sam up we have— . 5  (see Fanning) :—
Hagari Scheme.—Quantity, ample for 15 gallons or more. Quality, good on 3 '
delivery— ; g Head. 116 Feet. | 230 Feet. \ 300 Feet. | 340 Feet
RS. x = o - : :
Ca ital oost see ses LR wew s e e e 7,0“,000 o ‘-‘« st L . i * ' 7
ng'king prenﬂes “ee are aee “ew e e sen 55,000 - - _f' 4 - Tlnclmm .. .. oe. > PREE: 1’“ & ‘ *% *
B Average weight per foot . owt. 9 g ‘ s 0

Copper Mountain Secheme.—Quantity, altogether insufficient. Quality, good— :
- = 3 . . W s
8 By plotting the hydraulic gradient of the pumping main, it is found that the
¥ BOLES : ing thickness for the lengths noted o’pposite to them :—

. 1 RS.
Gapitaloost wio s e e e Lo SO pipe should have the followi

Working expenses sse 1) ene sen ase e 2 23 000 iy 2 d
: : : 28 For 9,000 feet, 5"
Alipore Tank Scheme.—Quantity, doubtful. Quality, nct known— rag . For 21,000 » %,
= For 15,000 i’i .
- & B e
Capita..l coﬂt ase ses “ee es e wes e e 7,158,800 { -.:.:_: For ’000 ? t
Workmg expenseﬂ eer e e ses ade e e 33,000 :‘r ' ’ Tota.l i 50’000 feet-

il now be Rs. 2,94,000 in round figures.

Combined Alipore Tank and Oopper. Mountuin Scheme.—Quantity, sufficient for 10
now be approximately as follows : —

gallons supply. Quality, not known— 4. The cost of the main W

The cost of the Hagari scheme, as revised, will

. R Fifteen gallons Ten gallons
Descriptionjof work. supply. supply‘.J

g RS.
Capital cost ... sar Ll . 10,85,000
‘Working expenses ... ose oss ok Sas . 60,000

RS. RS.
.. 50,000 0,000

1 Tt}:e capitgl %ost gi}‘arent }iln each case is total cost, while the working expenses are i Infiltration works A
only those to be borne by the municipality. R LA P rivars! . quatbers store-shed, lan
After carefully considering all the schemes I am of opinion that the Hagari river— - El;%;::,?n; °§f‘ .?vem ...qua e Lhgmnate of d, 50,000 50,000
g { we 96,000 75,000

one giving a supply of 10 gallons a head—is the best; it possesses the advantage of

i : i i 1 Engineﬁ and pllm[)s e LLLI ] san
having a certain supply and being able to increase that supply to 15 gallons a head, iy SIS " 04000 2,94.000

0.000 feet of 12-1 ch pumpin
o i ot 7L 75,000 50,000

should that be found necessary hereafter and none of the other schemes possess these Service Teservoir i
advantages, 1 therefore consider that the Hagari scheme should be worked out in Distribution system 219, 2,15,000
deta.il. ' il _ A
: ! tal ... 7,80,000 7,314,000
§ i (Signed) D. McNEIL CAMPBELL, Colovel, R.E., e T LAl ALl .f’.a 20000 66,000
z ' “ : Presulent, Sanz'tary Board : i e . 2
Mo the Sanitary Engineer, o Grand Total ... 8,50,000 8,00,000
with papers, in original, returned. o |
L i o 2 . 13 is assumed that the Governmeilt iSf %Telliafed t(()i gé)ltlﬁrilﬁt?_tat leﬁst 8 lakhs
' - i s : 3 towards any scheme for the water-supply of Bellary, and 1f the ilitary Department
Note by the Sanitary Engineer lt: Government. a 1;:111;9 a g;ant of ld iﬂ]ih]; }::h? r:gnif(i)paliltly Wl:}:h};ag: ‘:(1)1 igﬁo;;ig:e siftslafh? 71% 8163 13
Pk id Sanitary Board, No. 153-S. s A0 - ons scheme an akhs in the 10 gallons . 27,000 an
[ Reference. Note by the Presi g:f’lsgs.] y » No. 163-8,, dated 2nd Ooto = s Rs. 24,000 annually for interest and Sinking fund.
: X E B | 5. Th i i 15 gall heme—
The Hagari Scheme.—The estimate of Rs. 7,560,000 for this scheme in the report, b The pumping charges will be for the 1o gallons sche
f dated 19th February 1895, must be considered only as an approximate estimate, though 3 66,000 xll,go:(,o?c’)toxxxzo X 365 _ Rg, 77,000 in round figures.
. 3 . as near an appmximution as possible with the information then available. p In the 10 gallons scheme the pumping charges will be—
f B i, 9 vey and levels have been taken for the Hagari scheme and the proper x : et e e ey i
~ Simece the;ll su}t}' ;(51' works has been located. It is mow found that the actual hift, \ » o ¥,000,000 5 18 = Rs. 43,000.
| site for .t ? f:i?:tional head in the pipes, is 240 feet against 230, and that the actual ” - ® No reduction is possible in the thickness given. Th i foon artoat ik .
k exclusive of frICtiONT 0 50 000 feet instead of 42,080 feet (8 miles) ussumed b et e ereater, thicknes i givon oo given.  Thoy aro hidkmeses 000 B g ives Tn American
length of pe- L pgene' llenvth’was measured off a plan, 1 inch = 1 mile. & | B T e A o AR S A e iorge T WiV 3
origmaHY' The oné’ma = — 1 ,; this scheme considering that t.g? main is over 9 mlea"?;: longttl un ?Wmaxmum pressure oﬁuo feet. I e
o At 10 gallons & head. ’ : Y
TRy | -1'-‘1%%‘ R e P ¥
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i e No. 1463 M., 21sr Juse 1897, 12, In calculating the cost of this scheme to the municipality the President
g.' LY 0 BT Tt - takes the contribution from the Military Department as 1 lak.h, but in the Sanitary
A . The total cost to the municipality on the assumption that Military De et Engineer's memorandum the share of the Military Department is caleulated at Rupees
will pay Rs. 10,000 towards Pumping charges will he— R 1,47,000, If, however, the Military Department is not prepared to contribute any
G r v more than its equitable share of cost, the annual cost to the municipality will be ag
'i' Ten gallons Fifteen gillons : under—
tr scheme, scheme, RS.
' r RS, RS, p J Interest and Si_nkj_ng fund on RS. 2,67,221 see see oo e 16,000
Interest and Sinking fund i . 20000 97000 b : Pumping charges By Rl e PR oo 6,203
l’ﬂ{vping Ohargﬁs_ 83:()Ou 07’000 8 Maintenance e 9,000
Maintenance of pipes, &e, 2o 5,000 5,000 ~ Say m
Total ... 62,000 99,000 : ‘. : i
; PR S, ' In this scheme provision is made for pipes inOtOhe cer}]zconment but not distribution
i i t about Rs. 70,000. e cost to the Military Depart-
6. In the estimates for the o : ; in barracks. The latter will cost abou 3 ry Dep

o L % agari scheme no provision is made for the mjl;t
: distribution system. The cost of this, 1 ¢., about L L70,000 (vide letter f;’(’)’,gt?he
< Ulrector-(reqeral of M]htary Works, No. 1034 B., dated 16th April 1896), the Militar
Department is prepared to incur in addition to the contribution of ] |

ment in the Alipore scheme will be—

, Initial cost— . 3 Sk R,
i Contribution towards the general scheme including pipes in can-

r : . : Of 1 lakh towards thg e il a2 ke A ATD0G
ggngliul SC}l]eIfle.f é he }Iizgan scheme will therefore cost the Military Department gy ! Adggz?;uil for distribution in barracks, &o. we 70,000
nitial outlay o Rs. .‘,10,0()0_aud an annual expenditure of Rg, 10,000 Pumpin i o et
plus Rs. 2,000 maintenance of Pipes in cantonment, : & | Total ... 2,17,000
7. Copper Hills Scheme.—The work Proposed is a continuous trench across the - | Annual cost—
vallgy, and under such circumstances, according to Fanning, it should be possible to | Pumping o 1,000
obtain 50. per cent. of the quantity of water absorbed or, say, 3 millions cubic feet per 3 Maintenance of pipes e 2,000
square mile, whlcp equals to about 27 millions cubic feet for the whole drainage areq { ks Ly m
while the yearly yield reckoned at 300,000 gallons per day amounts to only 18 millions ' P
cubic feet. . Again a factor of no little importance which has to be reckoned in caley- n )
lz;trlng l:he vield is the tank whl‘ch the scheme provides at the gallery, which will hold | 14. Combined Alipore Tunk and Copper Mountain Seheme.—The cost of this scheme
about 74 millions ou!nc feet. The tank will retain the greater pertion of the rainfall n will be—
which at present drains off the area and in'dry weather it will feed the underground - | RS.
"PEIEE I Abprra bk Bhotus .., . e s e TG00
g . . . . . : i 1 ‘e s e see sy aee “ee 2720,000
8. The cost of the scheme, ncluding distribution independent of any other 1 Copper Hills scheme 2
scheme, will be Rs, 3,70,000 (vide Sanitary Engineer’s and Chief Engineer’s notes), Total .., 9,35000
. Uty 300,000 X 365 x 40 (lift) % 10 iR . : i ; R
9'_ The pumping charges will be . Looouer X 16~ — = Rs. 2,800, ' The pumping charges will be—
Assumm'g. tha_t Goyernment will contribute a moiety of the cogt the annual cost tq ] o
the municipality will be— : | RlEpors denk supplye".., il el IR T4 e 6,025
i Copper Hills supply ... 2,800 |
RS, \t i
Poicret and Binking fund on Be. 185000 ., .~ .0 3D { B Total ...  88%
Pumping charges ‘e e 2,800 | 3 8
i i - e i ;l‘ - A . o . .
Maintenance of pipes Sy LR L RO q The military share of the pumping charges in the combined scheme will be about
P b Rs. 1,000, or Rs. 9,000 less than in the Hagari scheme. Rs, 9,000 capitalised at 3
Total ... 17,000 " per cent. represents 3 lakhs. If the Military Department contributes to the nmuniei-
—— 9 K pality Rs. 25 lakhs in the case of the combined scheme, the expenditure to them will
_ E ~ still be less than in the Hagari scheme.
It is not apparent how the figure of Rs, 23,000 in the President’s note was arrived at, f | 15. Government will contribute 3 lakhs, The amount the municipality has to
: : i ide will in such case be 3'85 lakhs
10. The estimate of Rs. 8,70,000 includes cost of distribution pipes in the town 3 R : . 2 e :
of Bellary (exclusive of the cantonment) for g delivery of 10 gallons pér head, If : 16. The cost of the combined scheme to the municipality will be—
combined with the Alipore scheme, the cost of the supply from the Copper Hills wil] . o e RS.
be only Rs. 2,20,000 instead of Rs. 3,70,000, as the Sanitary Fngineer’s estimate in =~ %,“te"e?t ‘“‘ﬁ Siuking fund on 3:85 lakhs .. .. .. e 23,000
his note on the Alipore scheme includes complete distribution in the town and i\ M?{;‘Z;ﬁuocearges_(lm NoRmonlarrnt - g o PETREIL g'gf)g
cantonment for a 15 gallons scheme, LY " T e O P e L IOk e N
: : / i - Say 40,000
11. Alipore Tunk Seheme.—The question as regards the quality of the water in £ T
the Alipore tank has never been raised before, though the scheme has been under 1 § 6
| ]

consideration for years past. The water has always been considered good, There is
no doubt that it is so and far superior to the H:tguri water,
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17. The cost to the Military Department in the combined seheme will be—
RS.
Initial cost— :
Contribution to municipality including pipes in cantonment o 2,50,008 :
Distribution within barracks we 70,00 \5

L e——

Total ... 38,20,000

———

Annual cost—
Pomping oharges. ...  w. e ses e s e ;ggg
Maintenance of pipes ... N

Total ... 3,000

——

llons) and the combined Alipore and

. ‘ agarl L0 ga 22
(et the Sagen whein i 6 § the municipality and the Military

Copper Hills scheme, the stutement as regard
Department stands thus :— .

Munici- Military
pality. Depurtment.
RS, RS.
Annual cost— ; A
: .. 62,000 16,510

Hagari scheme (10 gallons) ...
Combined Alipore and Copper Hills schemes ... «e 40,000

y esi S he quality of water of
19. The undersigned notes that the President states that t '
gt . : und for this state-
the Hagari will be good when pumped from wells; there 18 ggegirl(l)g e pellatim e

ment and though it may turn out to be so it is doubtfgl, consl I8 ;
Sanitary ComﬁxiSsionery has found which is not one likely to b((a1 removteld ;)? éljlet(i"?é
sand filtration. The Sanitary Commissioner 18, 1t 18 understood, .gl‘te}? yfml‘ epa. ey
the use of Hagari water if any other source can be adopted andalltl e dsie the ci[?:um-
tion whether he is prepared to consider the Hagari scheme at all un

stances. : e e
20, The undersigned favours the Alipore scheme'su'pplem(];ntc% rl(f) r:cta lszit)lil}]li
insufficient by the Copper Hills scheme, especially as it is & ct}flfi‘lp uantit” il be
water is purer, while the Sanitary Engineer himself believes the q y

perfectly sufficient.

12,600 *

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

pe——

d ING, M.B., €.M., D.PH., Sanitary
i Surgeon-Lieutenant-Colonel W. G- K ) B sy g g G
me(k:x‘lll:lgisgil:mer Fme Madras, to the Collector of Bellary, dated Fort St. George,

25th September 1896, No. 1764/8. ’
Jo. § ated 18th September 1896, upon
With reference to your endorsement, NO- 001, date b 16 PP Hagari, I ha’\'e the

. : : ater fre t
report by the Chemical I‘,x:tm‘m(;.lr of fthel ::r;:ti)lf Ell :Lmd e oF vollssing Al
p request yvou will kindly mform 0= % : - Jottor No. §08/S
l\:;!lll():(lldtionfni?xmtion)as to whether ti.e m:.'l”n beds roferred to in my letter i
dated 15th April 1896, existed at time of collection.

PRS-

Ref. on C. No. 901. ; |
(‘ommissioner’s No. 808/8. to the
wrly compliance.

J.°T. T.EVER,

f()r ('/1[[4 ¢ or.

True copy communicated with Sanitary W
x T - + favoulr ol &
(*hairman, Municipal Couneil, Bellary, for lavour ¢

(Sign«d)

1st October 1896.

at ¥ per cout,

. 3 . es
*® Including interest on capital charg

\

v g

\
v \ ‘
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The day on which the water was collected from the bed of the river Hagari was
on the 18th of August last and the site was about 152 yards to the south of the
bridge in a line with the 4th pile, there were no melon beds existing at the time of
collection. The Tahsildur of Bellary was present at the time when the water was
collected.

(Signed) E. FAIRMAN,
8tk October 1896. Sanitary Inspector, Brucepet,
ExcLosURR,
A,
Irrigati i
P ool
near Rupa- bed of the

nagudi. Hagari river

near Rupana«
gudi.
Total solids, grms per litre yie it o FBTO 0400
Volatile solids, o = e sei):120 0080
Chlorine, i o e st 168 0 060
Total hardness  Clark’s scale e et DT 3°850
Permanent hardness 5 wiv, 44 TACe; Trace,
Free ammonia, milgrms per litre = ... ws - 0-088 0096
Albuminoid ammonia - SR D g 0192
Nitrie acid (as ammonia) Trace. Trace,

Apparent quality of the "water as inferred from the
results obtained on examination ... < Suspicious. Suspicious.

W. G. KING, Surgeon-Lt.-Col.,
Sanitary Commissioner,

(Signed)

B.
: \Hagari water,
Total solids, grms per litre ... .., N ST e 0230
Volatile golids ,, > ons RS T

Chlorine ” ’T) e see e “es e 0.019
I'otal hardness, Clark’s ecale ... 1°575
Permanent hardness ,, <4 o g 0°350
Free ammonia, milgrms per litre bes e vee Tr;tce
Albuminoid ammonia ,, 0'032;
Nitric acid » (as ammonia) ... 0270

Apparent quality of the water as inferred from the results obtained on examination =a
the last sample. Examined and reporteddon ig my No. 638, dated 17th June 1895, usable—very much better than
The water contained fine river mud, and so it was filtered through ordinary filted inats
the water will, no doubt, be ‘passed int:) settling tanks or phrough ﬁltid beds bgom ginf:il;?lrﬁl:):f%i egx:mllnat&‘ljn' boA‘
proceedings does not make any important difference in the estimation of the water for potability. St basnienn 1

(Signed) J. L. Vax GEYZEL,

Chemical Eraminer.

No. 443-8.B.
Note by the Sanitary Commissioner for Madras.
[Subject—Bellary Water-supply.]

[Reference.—This office-note, No, 334 S.B., dated 10th August 1896, § i
copy of this office letter, No. 808 S., dated 15th April 1896.] orwarding

I forward, for information, copy of the analysis () discussed in the above

reference, and one since made, (4), dated 18th September 1896, b i
me on thé 14th instant. 9 . k741 B045, e ved by

2. It will be seen that my suggestion that the organic contaminat;
due to the melon beds is correct. These beds having cefs‘;l(ll to exist prcflbzrll)l!;?i’nl;:
June, their influence to the marked extent formerly apparent, is not now exhibited

7
\v




P T

AT AL
B e
A I I A

et nsrtnn st
24 No. 1463 M., 21str Ju~e 1897. 5

—

8o far, the result is satisfactory ; but in view of the notorious mawkishuess of the
water (the municipality, in their address to His Excellency the Governor latel
described it as ¢ brackish”), the existence on the bed of the river of large deposits'dyf
salts recognized as sulphates of the alkulies—a most undesirable form—and the nature
of the surrounding land, I consider it would be erroneous to deterinine to use this
source without going to the further test of ascertaining to what extent the quuli"c 7 of
the water varies with the season. In my opinion it will be found to be uut‘avouribl
influenced after moderate rainfalls. The test now required is that by sinking a we])i
in the river-bed or by boring, it should be ascertained after vigorous pum;in for
geveral days, during the early part of the monsoon, how far the salts are brough'giuto
solution from the sub-soil and surface. In sinking the well, the nature of the eafnd as
to salt deposits should also be examined. .

3. In regard to the President’s pro osal to trust to purification during it i
pipes, it mqstg be remembered that Whilsg albuminoid amtIx)ionia is thus adv;ngz!;igsin
affected—giving, however, the consumer an equivalent dose of nitrates — it does no);
follow that the pipe system of distribution is a safe locality for purification to be
effected. As regards salts in solution, neither this nor the passing through the sand
of the gallery would ultimately have material effect on the amount. But, by the use
of Anderson’s }'evolvers, as suggested by me, both a deprivation of organic constituents
and an appreciable benefit in salt constituents would have been obtained before pipe
entry. However, this suggestion need not now be discussed, as it was made in tﬁe
eventuality of the Hagari water proving still « suspicious ” after removal of the
melon beds. If the water gives as good results on the application of the test sug-
gested in paragraph 2 as on the last analysis, (B), it would not be essential to under-
take any purification process before distribution.

4. I invite the attention of the President to the result of the first analysis as to
 organic contaminations at a site about 500 yards below the melon beds and that now
obtained, when these were no longer in existence, with the suggestion that it should
shake his trust not only in the purification from organic constituents he expected in
this instance from so-called filtration through a gallery in a saturated mass of sand
of a river-bed, but in reference to similar conditions in the Bezwada supply.

5. As to the Alipore tank-supply, no analysis has been provided. It should have
b'eel-l procured before this stage of the discussion. I, however, fully agree with the
Sanitary Engineer to Government that there exist no primd facie grounds why this
water should not be of good quality —provided storage is conducted with care.
Analysis of the Copper Hill infiltration gallery has already shown this to be good.

(Signed) W. G. KING, Surgeon-Lt.-Col.,

Fort ST. GEORGE,
Sanitary Commissioner.

99nd October 1896.

P

Note by the President, Sanitary Board.

I am still in favour of the Hagari scheme as giving a more certain supply than the
others. 1 consider certainty of supply 18 quite as important as the quality of the
water, for in the event of a failure, the people would have to fall back on their old
disused sources of supply such as wells which wou!d _have become 'foul. M.”’ eover,
the latest analysis of the Hagari water shows that it is usable. This analysis difieis
considerably from the first and their is, no doubt, that analys{s taken out at different
times of the year would all give different results. I have seen the bottles of water
taken from the same part of the same tank and at the same tume and the water in
each gives a different result when analysed. My opimion that the water would get
purer by being pumped up through a considerable length of piping was based on
gome experiments I had made at Mysore ; water that was chemically bad was passei
through only 2 ghort length (I think about two miles of piping) and was found
afterwards to be much purer. The working expenses 0 the Hagarl scheme are, 1o
doubt, very high and if beyond the means of the municipality, the only resource is to
carry out the Alipore scheme to be afterwards supplemented, if necessary, by the Copper

Mountain scheme.
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I am doubtful about the supply from the Alipore tank for in a district with an

average rainfall of only 17 inches the run off will be very small, and, in some years,

practically nothing and it 18 hardly safe in such circumstances Lo trust to impounding

reservoirs.

The uncertainty of st
Jow rainfail the uncertainty 12
1854 and 1891 when the rainfall was only
hardly a drop of water would reach the gallery. it :

The working expense for the Hagarl scheme giving a supply of 15 gallons is
Rs. 99,000 as given by Mr. Jones ; this is no doubt beyond the weans of the munici-
pality but for the 10 gallons schememn'orklllg expenses are only 6‘_',00_0 and. it
could probably afford that qum—and the supply might, after some years, be increased

to 15 gallons which would not be the case a8 regards other schemes, for I cannob

accept the conelusion that the Alipore and Copper Mountain schemes combined would

give a supply of 15 gallons per head.
| (Signed)

pply in subterranean schemes is well knowr and with such a
still greater and I think it probable that in years like
579 inches and 846 inches, respectively,

D. McNEIL CAMPBELL, Col.,, R.E.,
President, Sanitary Board.

————

Proceepixes of the Sanitary Board, dated 14th November 1896, No. 247 8.
Read—the following papers :—
G.0., Mis. No. 1010 M., dated 15th June 1896.

Note by the Sanitary Engineer, dated 29th July 1896.
Do. Sanitary Commissioner, No. 334 8.B., dated 10th August 1896.

Do.  President, Sanitary Board, No. 153 8., dated 2nd October 1896.
Do. Sanitary Engineer, dated 12th October 1896.

Do. Sanitary Commissioner, No. 443 8.B., dated 22nd October 1896.
Do. President, Sanitary Board, dated 30th October 1896.

————

Resolution.—The Government of India having in their letter, No. 1342 M.W.,
dated 16th May 1896, called for a definite scheme for the provision of a pipe water-
supply for the town and cantonment of Bellary prior to considering the question of a
grant from Tmperial funds on account of the cantonment supply, the papers were com-
municated 10 G050 No. 1010 M., dated 15th June]1896, to the Sanitary Engineer
and the Municipal Council, Bellary, for the requisite action. 3

9. The following four schemes have now been laid before the Sanitary Board :—

(1) The Hagari river scheme.
(2) The Copper Hills scheme.
(3) The Alipore tank scheme.
(4) A combination of (2) and (3)-

g Jn his notes of the 2nd and 30th October 1896, the President reviews

and the Board, concurring in his view as to the superiority of the
resolves to recommend it to Government.

(True Extract.)

(Signed) R. PARSONS,
Secrelary, Sanitary Board.

these schemes
Hagari scheme,

e

JONES, Esq., Mex. INsr. C.E, 7.Rs8. Senitary Engiucor to Gov-
ernment, t0 the Secretary to Government, Local and Municipal Department,
dated Fort St. George, 2nd February 1897, No. 207.

ar Memo., No. 93 of 30th January 1897, I have the honour to inform
In reply to yOUY %= tion under the Alipore tank.’ It is a tank belonging to
zhe Military department and used for feeding Fisher's tank and the fort ditch from

time to time for the use of the troops.
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From H. A. STUART, Fsq., Acting Colleetor of Bellary, to the Sccretary to .‘ - '

Government, Local and
Dis. No. 778.

Municipal Department, dated Sth February 1697,

In reply to Governm

ent Memo., No. 92 of 30th

honour to state that the Alipore tank, Bellary taluk

and has no ayacut under it. I'he tank is used as
Bellary town.

2. An estimate for the improvements of this
been included in the programme of famine-reljef
ber last. The estimate was prepared by the Sanit
famine of 1891-92 and Government in the Pybii

to submit a revised estimate with

neer, LII Circle, stated in his letter, No. 602, dated
estimate called for by Government was submitted b

January 1897, I have, the
, 18 not used for irrigation Purposes,.
a resevoir for the water-supply tu*ﬁ

tank at a cost of Rs. 81,900 has

works revised up to end of Decem-

ary Engineer, Madras, during the

¢ Works Department in its order,
No. 1367 W, dated 2nd May 1892, directed the Supe

rintending Engineer, IT1 Circle,

il . . reference to the note by the Chief Engineer for
Irrigation printed in the Government Order quoted above.

The Superintending Kngi-
20th May 1892, that the revised
The records in this office
overnment in the matter.

mme of famine-relief works in accordance

with the orders ofzthe Board of Revenue in its Proceedings, Mis. No. 2025, dated

Orprr—No. 1463 M., dated 21st June 1897,

The Government is of Opinion that the Al;
schemes for bringing water to the town and can

doned owing to the uncertainty of the supply.
scheme, which a

pore tank and the Copper Hills

ntonment of Bellary must be aban-

. recommended by the Sanitary Board in its Proceedings read above,

which the Government considers should be the mi

Bellary, at eight lakhs of rupees, exclusive of 1-7
Fipes within the cantonment, while the apnnual charg
pumping, which will be incurreq by the municipal
uent, are put at Rs. 38,000 and Rg, g
powers of taxation given by the Dis
finaneial resources of the municipal council will
borrowing any material proportion of the cost of the
that it can afford to pay will be its share (Rs. 88,0
pumping charges.
the Government cannot promise an

regret.
introduction of the water-supply scheme is uigent|

other source from which it is possible to find it.

(True Extract.)

(Signedy

To the Sanitary Board.

y» the Sanitary Commissioner.

» the Sanitary Engineer.

» the Collector of Bellary.

» the Chairman, Municipal Council, Bellary.

Exd, Md, Pshilvan,

The Government of India will, at the same time, be inf

The Sanitary Engineer estimates
lons per head of the population,
nimum quantity for a town like
lakhs required for laying down
€S on account of maintenance and
council and the Military depart-

2,000, Tespectively. Even with the extended
t Municipalities Amendment Act of 1897, the

not allow of jts contributing or
construction of the works, and all
0) of the annual maintenance and
regard to the Provineial finances,

definite grant-in-aid within any definite period.
His Excellency in Council commum}:zates this decisi . .

on to the municipality with much
ormed that if the

tr ¢ T-8 8l Y required in the interests of the
military population residing within the cantonment,

constraction of the works must be provided from Imperial fun

the whole capital for the
ds, since there is no

G. 8. FORBES,
Secretary to Government.
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Regd,
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FEnclasures
1897. ‘
‘ Spare copies

Letter, No, 1464 M., 21st June 1897,

JUNE.

Info

Bellary Water-supply Scheme.

rming the Government of India that if the execution of a water-supply scheme is

wﬂy required for the cantonment of Bel}‘:ry_, the whole capital for the construction of the

ks must be
Poam’ble to find

{mvided from Imperial funds sinoo there is 1o other source from whioh it is
i ! ‘ . :

L
as L L a

A E LN O
STy fed = oy

ey bl




FOR R P o L

R R g S ik - S et
T e A L , gh %2 A
- - ’ A.»'f % : ) 't !
4 LT
"2 e b i R
! . :
2 | - No. 1464 M., 2lst Juxe 1897, h R
P P N VI AT & R BT - e :
'LOCAL AND MUNICIPAL DEPARTMENT. A
Lerrer—from
[—F. §. FORBES, Esq.,ada L C. 8~ ) e
4 “}_S"eeretary Ato.the Government of Fort St. George. / s --k{};}“l

- g "rbll$
:; 7o ! Cea e
i Tug SECRETARY 1o THE GOVERNMENT or INDIA, [, ¥ - b
Af.: “-“"‘F-_- : i oy (’.: E
¥ i MiLreary DEPARTMENT, B0 cd

Sig,

&
.

Ru
=

Adverting to the correspondence ending with your letter No. 1342 M.W., dated

the 16th May 1896, relative to a scheme for the provision of a pipe supply for the

‘ town and cantonment of Bellary, I am

G.0., No. 1463 M., dated 21st June 1897. directed to forward a copy of the margi-

' nally-noted Proceedines of this Govern-

ment in which are embodied the views of the authorities consulted on the financial
and sauitary aspects of the four projects which have been examined.

2. Alter a careful consideration of all the proposals, His Excellency the Governor
in Council has coise to the conclusion that the Hagari scheme should, as recommended
by the Sanitary Board, be accepted as promising a more certain supply than the
others. '.he muuieipal counc’l cannot, however, afford to contribute from its own
resources any material proportion of the heavy initial outlay, and as to the anticipa-
tions which the municipality entertained of assistance from the publie treasury,
His Excellency the Governor in Council urderstands that contributions to municipal
bodies in aid of water or drainage schemes, Lowever urgently wanted, are not, in the
view of the Government of India as indicated in their Financial letter, No. 1285 M.,
dated 16th March 1897, charges which can properly be met from general revenues or
for which assignments can be included in the Provineial contract, and that grants for
such purposes cannot be made unless from the surpluses which a local Government
may manage to accumulate during the currency of the * contract.” Accordingly as
the Government of India must be aware, His Excellency the Governor in Council,
since the recent revision of the “ contract ” w'th this Government, is not in a position

“to promise to the Bellary scheme any definite financial assistance within any definite
period. In these circumstances, I am to state that if the execution of the scheme is
urgently called for in the interests of the troops stationed in the cantonment, the
whole of the capital outlay will have to be borne by Imperial funds.
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I have the honour to be,

Sir, -

L_ _ [Your most obedient servant,
. G. 8. FORBES, Blan
Secretary to Government. f‘ At
OO0TACAMUND, : ' i "Tﬂl
21st June 1897. _ ‘?‘
Exd, Md. Pahilven. i i N i
e
%
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Adverting to the correspondence ending with your letter No. 1342 MW, dated

the 16th May 1896, relative to a scheme for the provision of a pipe supply for the

- town and cantonment of Bellary, I am

G.0., No. 1463 M., dated 21st June 1897.  directed to forward a copy of the margi-

nally-noted Proceedings of this Govern-

ment in which are embodied the views of the authorities consulted on the financial
and sanitary aspects of the four projects which have been examined.

9. After a careful consideration of all the proposals, His Ixcellency the Governor-
in Council has come to the conclusion that the Hagari scheme should, as recommended
by the Sanitary Board, be accepted as promising & more: certain supply than the
‘ others. The municipal council cannot, howeve_r,_a:fford to contribute from its own
; ' ! . , resources any material proportion of the heavy initial outlay, and as to the anticipa-
! : - tions which the municipality entertained of assistance from the public treasury,
| 1 His Excellency the Governor in Council understands that contributions to municipal
: bodies in aid of water or drainage schemes, however urgently wanted, are not, in the
' ; ‘ view of the Government of India as indicated in their Financial letter, No. 1285 M.,
JUNE. o ‘ \ dated 16th March 1897, charges which can properly be met from general revenues or
for which assignments can be included in the Provincial contract, and that grants for
h : such purposes cannot be made unless from the surpluses which a local Government
may manage to accumulate during the currency of the ‘“ contract.” Accordingly as
the Government of India must be aware, His Excellency the Governor in Council,

since the recent revision of the ¢ contract”* with this Government, is not in a position .

to promise to the Bellary scheme any definite financial assistauce within any definite .
~ period. In these circumstances, T am to state that if the execution of the scheme is
et R itoifh A acin Tl Iy DR Y L e s | urgently called for in the interests of the troops Statl(m?d in the cantonment, the

! whole of the capital outlay will have to be borne by Imperial funds.

Begd, Spare copies

Letter, No. 1464 M., 2lst June 1897,

I have the honour to be,
Siry
Your most obedient servant,
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G. S. FORBES, -

~ Bellary Water-supply Scheme. . " | Phoveiary o' oosrmmen.

Informing the Go f Ind 4 gy
nforming the Government of India that if the execution of a water-supply scheme 1s 08 D13t Jo

. \ me 1s une 1897.
urgently required for the cantonment of Bellary, the whole capital for the construction of the #
works must be provided from Imperial funds sinos there is no other source from which it is
possible to find it. _ Exd. Md, Pahilvan.
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9 No. 1463 M., 21st June 1897,

GOVERNMENT OF MADRAS.
LOCAL AND MUNICIPAL DEPARTMENT.

Reap—again the following papers :—
G.0., No. 93 M., dated 23rd January 1893,

AsstrAct.—Referring to the Municipal Council, Bellary, with remarks, memorandum of the
Chief Engineer, Public Wgorks Department, regarding the water-supply scheme of Bellary,

G.0; No. 483 M., dated 10th April 1893,

ApstrAcT.—Stating that the Bellary water-supply scheme may be considered as finally
asbandoned.

—————

G.0., No. 1469 M., dated Oth June=b806, Szflzrmifes /8FS",

AspsrrAacT.—Sanctioning the allotment of Rs. 2,000 required by the Bellary Municipal
Council for the investigation of the Copper Mountain water-supply scheme.

G.0.; Mis. No. 1936 M., dated 22nd November 1895.

Read—the following letter from the Secretary to the Government of India, Military
Department, to the Secretary to the Government of Madras, Local and Muni-
cipal Department, dated Simla, 2nd November 1895, No. 2837 M.W. (Can-
tonments—Water-supply) : —

I am directed to forward, for the information of His Excellency the Governor in

Council, a copy of the letter marginally

No. 2891 B., dated the 4th October 1895, and noted from the Director-General of Mili-

enclosure, tary Works, relative to the provision of &

pipe-water supply for the city and can-

tonment of Bellary and to observe that the question of the water-supply for this

station has been for a very long time under consideration. I am therefore to request

that, under His Excellency’s orders, the local authorities may be urged to. take steps
towards securing an early settlement of the question,

ENCLOSURES.

Copy of a letter from the Director-General of Military Works, to the Secretary to.

the Government of India, Military Department, dated 4th October 1895,
No. 2891 B. :

With reference to Military Department letter, No. 1593 M.W., dated 25th May
1893, I have the honour to forward herewith a copy of a preliminary report and
rough approximate estimate amounting to 7} lakhs, prepared by the Sanitary Engi-
neer to the Madras Government, on a scheme for supplying the city and cantonment
of Bellary with water from the Hagari river, distant about 8 miles from cantonments.
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The Sanifary Engineer has also prepared a rough scheme for a supply from wells
sunk in the sloping ground at the foot of the Copper Mountain, the cost being esti-
mated at 5 lakhs.

I do not forward a copy of this last-named scheme, because it is acknowledged
that the available data are too meagre to allow of a correct forecast being made of
the quantity and quality of water that can be obtained from this source. The muni-
cipality have, however, allotted a sum of Rs. 2,000 with a view to a further investi-
gation of this Copper Mountain scheme. :

Bo far as my information goes, the most promising source of supply for the city
and cantonment is the Hagari river, and from paragraph 3 of the Sanitary Engineer’s
report it will be seen that little doubt is entertained locally as to the sufficiency of its
yield of water.

2. Turning now to the proposals put forward in the Sanitary Engineer’s report,

I observe that he recommends a provision of 15 gallons per head per diem for a com-

bined civil and military population of 66,000 souls. The scale of 15 gallons all round

appeirs fo me excessive. Taking our experience in other cantonments as a guide,

ths total quantity of water required for the military population would be 65,000

gallons per day, made up as follows : —

1,039 Europeans at 15 gallons per-day s 15,685

5,227 Natives at 8 ” e e 21,816 y

741 houases at 100 5 e L5410 }

Total ... 64,811
(Say) 65,000 gallons.

In this conneection, I may mention that at Peshawar and elsewhere it has been
found by practical test that 5 gallons per head per diem amply suffices to meet the
wants of a native family.

3. In paragraphs 13 and 14 of his report the Sanitary Engineer calculates on a
contribution of one lakh of rupees from the Military Works Department towards the
initial cost of the scheme, and 3 lakhs from the Local Government. The total working
charges (exclusive of interest) are estimated at Rs. 48,000 per annum.

Further, in paragraph 17, it is asserted that the inclusion of the barracks and
Native Infantry lines in the scheme entails the whole of the town supply being lifted
30 feet higher than the requirements of the town demand. The charge for this addi-
tional lift is worked out to be Rs. 5,000 annually, which amount the Sanitary Engineer
considers should be borne by the Military Department, exclusively. This would leave
a balance of Rs. 43,000 for the annual pumping charges which it is proposed shall be
shared by the Municipality and Military Department, in the proportion of the popula-
tion, taking the military population at one-eleventh of the whole. Hence the proposed
military share would be Rs. 5,000 for the additional lift plus §+ X Rs. 43,000 =
Rs. 4,000, that is, a total of Rs, 9,000 per annum approximately.

To sum up: the Sanitary Engineer reckons on an initial contribution of one lakh
of rupees from the Military Works Department, and 3 lakhs from the Local Govern-
ment towards the capital cost, and a payment of Rs. 9,000 annually by the Military
Department. Tt is hoped that the balance of the annual charges for pumping and
interest will be covered by taxes, but on this point the Sanitary Engineer is not
sazguine. ‘

4. With regard to these proposals I fail to see any special reason for treating
the Bellary scheme differently from those for Agra, Allahabad, &e. Consequently
I do not recommend that any fixed annual sum be contributed towards the extra cost -
of the municipal headworks and mains due to the supply required for the canton-
ment. This extra cost should be covered by the price charged by the municipality
fo. “=e water supplied to the contonment.

The Military Department should only pay a certain rate per thousand gallons for

water supplied as is done in the case of Agra, Delhi, Allahabad, and as has been pro-
posed and accepted for Lebong.
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4 No. 1463 M., 21st June 1897.

Again, instead of an initial contribution of one lakh of rupees, the Military
Works Department should provide or meet the cost of all reservoirs, distribution
pipes, &c., required from beyond the point where the cantonment scheme will take off
from the municipal main.

5. In paragraph 20 of his report, the Sanitary Engineer suggests that the
municipality should levy a water-tax on private houses in the cantonment. This
proposal is inadmissible as, whatever the powers of the municipality may be outside
cantonment limits, that body have no authority to levy a water-tax within those
limits, especially as the water supplied to the cantonment will be paid for at a certain
fixed rate.

6. It is evident from the general temor of the Sanitary Engineer’s report that
there exists some doubt whether the municipality of Bellary will be able to find the
funds for their share of the work on the Hagari project, and it is, I am informed,
mainly for this reason, that the investigation of the Copper Mountain source has been
undertaken, Meanwhile, the Hagari scheme is in abeyance.

Should ‘the Copper Mountain scheme prove to be practicable at a moderate cost,
the municipality will doubtless be advised to aceept it. If, on the other hand, the
investigations show that sufficient water is not available at the base of the Copper
Mountain, then the Hagari river project for water-supply to the cantonment and town
should be worked out in detail without further delay.

In conclusion, I would suggest the expediency of pressure being brought to bear
on the municipality through the Madras Government, with a view to an early settle-
ment of the source of supply and the commencement of work on the .one scheme or
the other.

Report on the Bellary water-supply by the Sanitary Engineer to Government.
+ The Hagar: Scheme.

The source of supply as proposed by Mr. Tremenheere is underflow in sandy bed
of the Hagari river at a point close to the Hagari station on the Southern Mahratta
Railway, which is, as the crow flies, about 8 miles from the Bellary Club. The scheme
briefly is, to collect the underflow in Hagari in the best manner possible ; to pump the
water into service reservoir placed on the high ground on which the Bellary Club
stands ; and finally to distribute the water throughout the town and cantonment in the
usual manner with pipes and fountains.

2. Quality of water.—The Hagari water has not been analysed. The popular

opinion is that it is a good water ; the villagers on the bank of the river drink its water.
A fair idea of the quality of the Hagari water would be obtained by having the water

- of the railway well at Hagari analysed. This well is close to the margin of the river.
T have made this suggestion to the Collector.

3. Quantity of water.—The Hagari is about 2,500 feet broad at the place it is
proposed to tap it. It has a very deep sandy bed. Theiron cylinders of the railway
bridge are said to have beensunk 200 feet deep. From enquiries made of the villagers
on the bank it appears that the dry weather level of water never falls more than 6
feet below the surface of the bed. A spring-channel that takes its rise a little above
the village of Hagari is reported to have been flowing even during the famine of 1877,
Taking these facts into consideration, there is little doubt about the sufficiency of
water.

4. Quantity of water required.—The civil and military population is about 66,000.
A provision of 15 gallons per head per diem should be made. The Collector considers
that a provision of 10 gallons would be ample. This would no doubt be so for the first
few years after the introduction of the scheme. But it is very likely that, within a
period which will be very small compared with the life of the works, the consumption
would exceed 10 gallons. As the pumping main will be about 8 miles in length, any
future attempt to increase the supply from 10 to 15 gallons will involve a very consi-
derable outlay. It will, therefore, be cheaper in the long run to make the delivery

"
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main large enough to carry a supply calculated at 15 gallons per head. The pipe
should therefore be capable of delivering 66,000 % 15 = 930,000 gallons per day of
24 hours = 687 gallons per minute.

5. Pumping main—A 12-inch pipe with a hydraulic gradient of 2 in 1,000
will give the above supply. The weight per foot of 12-inch pipe to stand a head of
300 feet = 75 ewt. A mile of 12-inch piping at Rs. 150 per ton laid complete would
cost Rs. 30,000.

6. Lift.—The bed of the Hagari is 215 feet below the ground near the Bellary
Club, where it is proposed to construct the service reservoir. To this must be added
5 feet, level of water in reservoir above_ground, and 15 feet, level of inlet to pumps
below bed of the Hagari. The actual height to which water has to be lifted will be
235 feet.

7. Loss of head by friction through 8 miles of piping 8 X 5,282 X 2 = 85 {feet.

8. The total lift on the head against which pumps will have to work will be
235 4 85 = 320 feet.

9. The consumption for some years to come will not exceed 10 gallons or g X 687,
say 460 gallons per minute. The hqad required to pass 450 gallons through a 12-inch
pipe is 11 in 1,000, or say 50 feet in 8 miles of piping. The total lift in this case
would be 235 - 45 = 280 feet.

10. Pumping power.—For a supply. of 10 gallons per head ﬁ‘g_ig_o’i° = 39 pump
horse-power, would be required, or 3 engines of 13 pump horse-power each ; add one as
& reserve engine ; total required, 4 engines of 13 pump horse-power each.

11. Estimate of works.—The following is an approximate estimate of the
scheme :—

' RS.
Infiltration works ... 50,000
Engine house, Engine driver’s quarters, store-shed land, &. ... 50,000
Engines and pumps (4 of 13 P.H.P. each) ... 75,000
8 miles of 12" C.I. pipes e 2,40,000
Service reservoir 50,000
Distribution system ... e 2,15,000

3 : Total ... 6,580,000
Contingencies ... o vos e S “ao 70,000

Grand total ... 7,50,000

—_—

12. Cost of pumping.—Cost of pumping 10 gallons per head per diem for
a population of 66,000 at 10 annas per million gallons lifted one foot high, would be

el ;‘01’30’:::3:13:5 *19 — say Rs. 43,000. To the above must be added Rs. 5,000, annual

cost of establishment, repairs, &c., to the distributary system. The total working charge®
would be Rs. 48,000, exclusive of interest and sinking fund on the initial outlay.

18. Allocation of charges.—Caleulating roughly, not more than a lakh of the
initial cost of the scheme would fall on the Military.

14. The Government has helped several municipalities with a moiety of the cost
of water-supply schemes. Butin view of the large amount of the estimate and financial
difficulties, 1t would be over-sanguine on the part of the municipality to expect a
grant of more than 3 lakhs.

15. The municipality will therefore have to provide Rs. 3,50,000. Presuming
that the whole of this amount would be borrowed from Government, it will involve an
annual charge of Rs. 21,000. :

16. If the barracks and native lines were excluded from the scheme, it would be
possible to reduce the lift by about 30 feet, because Cowl Bazaar and Brucepet which
constitute the whole of the municipality are lower than the general level of the
cantonment.
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i i 17. The inclusion of the cantonment or rather the barracks and native lines in
’: the scheme, compels the whole of the town supply being lifted 30 feet higher than the
;

' requirements of the town demand it. The cost of lifting the town supply 30 feet
i higher would therefore be a legitimate charge on the military. This charge works
‘» v out to about Rs. 5,000 annually.

i 18. The balance of the pumping charges would be borne by the municipality
| and the military in the proportion of the population. The military share of the pump-
ing charges would thus be Rs. 5,000 4 &7 X (Rs. 48,000 — 5,000) = say Rs. 9,000,
and the municipality will have to bear Rs. (48,000 —9,000) = 39,000.

19. The cost of the scheme to the municipality stands thus : —

R s e ey

S AL AR — E

RS.
L Interest and sinking fund at 6 per cent. on Rs. 3,50,000 ... e 21,000
Pumping charges o ) 39,000
|
' Total ... 60,000

s At SR \E

-

—— e i g it

20. Financial aspect—The amount collected as house-tax at the maximum rate
of 71 per cent. is about Rs. 2,000 yearly. This includes tax on private houses in
the cantonment. An 8-per cent. water-tax which will be the maximum leviable when
the new District Municipal Act is passed, would be about Rs. 30,000. This sum

T |

' j could be increased to some extent by the revision of taxes, but it seems doubtful if the
| municipality would be able to provide Rs. 58,000 annually even with its best efforts.

i St

Order—Mis. No. 1936 M., dated 22nd November 1895.

il Communicated to the Sanitary Engineer with the request that the investigation

of the Copper Mountain scheme, for which an allotment of Rs. 2,000 was sanctioned
in G.0., No. 1469 M., dated 9th September 1895, may be expedited and the result re-
ported to Government at an early date.

N B (True Extract.)

———rve

(Signed) J. F. PRICE,

Chief Secretary.

To the Sanitary Engineer.
Copy to the Chairman, Municipal Council, Bellary,
through the Collector.

G.0., No. 1010 M., dated 15th June 1896.

Asstracr.—Communicating to the Sanitary Engineer and the Municipal Council, Bellary,
letter from the Government of India declining to consider the question of pipe-water supply for
the town and cantonment of Bellary until a definits scheme has been laid before them.

1

S > - $ :-, — e s =
= G_Beport on the Bellary Water-Supply by the Assistant Sanitary Engineer to
bl Government, dated 16th July 1896

Copper Hills Scheme,

In G.O., Mis. No. 1469 M., dated 9th September 1895, Government sanctioned the

execution of certain experiments in connection with the Copper Hills scheme. This

report deals with the experiments made, and the proposals based on them.

- 2. I think it necessary to preface this report with a few general remarks in
answer to doubts, that have been expressed in certain quarters, as to the possibility of

B finding any copious and permanent supply of water anywhere between Bellary and
’:/ 5 ‘ the Copper Hills. It has often been asserted that it is futile to look for water in any
v large quantities in rocky ground. This is a popular fallacy. Certainly, nobody would

ever think of finding water in a compactmess-of rock, such as the Bellary Fort Rock ;

7 Rl
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but it is a fact well known to every student of Geology and every practical observer,
that rocks under certain conditions contain almost as much water as sand and loose
gravel. Arenacious rocks, such as sand stones, conglomerate of lime nodules and
lime stones, contain a large quantity of water, retained both by saturation and by
storage in natural cracks and fissures. The section of the trial trench (vide paragraph
9) shows that the structure of the soil is of the above nature.

3. Bellary has always been regarded as a dry place. This is, quite naturally, the
first impression of the new comer, as the cantonment stands [high and dry; and even
Cowl Bazaar and Brucepet, which form the bulk of the town, stand on ground with a
sub-stratum of gneiss within a moderate depth of the surface, the outerop of which is
: the Bellary Fort Rock. But old inhabitants of Brucepet and,Cowl Bazaar say, their
o wells have never failed even in very bad years. When there is a cry of scarcity of

ety water in Bellary, it does not imply that the wells in the town have run dry, but it
el 1,‘ b implies that the Fort ditch and the Mainwarring tank—the principal sources of
i
|

)

gt &

B supply—have failed; for though the town wells have always been capable of yielding

water, they are not used by the people owing to the unwholesomeness of water in them.
B | In corroboration of the above facts, the following extract from Mr. J. W. Martin’s
e (then Superintending Engineer, III Circle) letter No. 570, dated 1/th May 1892,

. ; : embodied in G.O., Mis. No. 1150, M., dated 2nd July 1892, may be cited : “ I think
| % I should mention thatat present the wells in and around the town are all well supplied.

B B I believe there is no record that they have ever been dry, and in my opinion, taking
S VR into consideration the formation of the country, it is most improbable they will ever
U0 o become dry.” It must be remembered that Mr. Martin wrote this in a hot season

AR immediately succeeding a year the rainfall of which is the lowest on record in the past

1 54 ten years. If even in such a dry year .underground water was available in the town
; of Bellary, where the sub-stratum of compact rock is close to the surface, it follows
- that water must be available in greater abundance at some distance from the town in
| the direction of the Copper Hills, because midway between the Fort rock and the hills
I8 the gneissic bed lies a long way below the surface.

8

o

(i

o 4. Coupled with the sbove, thore is also the fact that in Mr. Puttia Chetti’s

' v well, which is on the line of the propused gallery, the lovel of water has flnctuated
|, P within very small limits from season to season and from yoar to vear. My informants
W) ‘ were Mr. Puttia Chetti himsolf and his gurdonors, Mr, Puttia Chetti’s personal
J RASES knowledge of the well is short, hut the gardeners have known the well and the

il locality from their infancy. They say that the variation hotween the waterlevel in tic

e dry and wet seasons in ordinary years {8 ubout a foot.  Only in 189 —the year which

34 8 ives the smallest record of rainfall iu the past ten yegrs—the level fell by 8 feet.
‘ g _ ¥
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5. The facts and opinions here adduced go to prove the existence of underground
water in the country immediately surrounding Bellary, and also that the water is more
or less of a permanent character, and for all practical purposes independent of the
season or the annual rainfall. The variation between the minimum and maximum
annual rainfall at Bellary is so great, that it may be permitted to some to doubt the
statement of permanency of waterlevel. But the fact is that the effect of one wet
season on underground water does not disappear altogether for the next two seasons,
and it seldom or never happens that two or three dry veirs succeed one another.
Thus the natural storage of water underground, under the conditions prevailing at
Bellary, is of the nature of a compensating rescrvoir, which tends to equalize the
quantity and level of the underground water notwithstanding great differences in
rainfall.

6. The water from the trial trench has been analysed. A copy of the analysis
is attached. There is mo reason to believe that the water contains any harmful
impurities.

7. As the dry season is the proper time for the experiments, the work was not
started until the 25th February 1896. The paucity of labour and the demand for
coolies for picking cotton, this being the season for it, retarded the works very con-
siderably. The usual resource under similar circumstances, 7.e., the importation of
foreign labour, could not be adopted, work being of a small magnitude. It was neces-
sary to close the works before the south-west monsoon was well advanced, and it was
found impracticable fo sink the whole trench to the full depth within the prescribed
time. The results achieved are, however, quite sufficient for the purpose for which
the experiment was made.

8. The work consists of a trench at right angles to the Billagalu vunka, at a
point about a mile and a half from the municipal boundary of Bellary (drawing
No 1). The trench, as executed, is 150 feet long with an average bottom breadth of
12 feet. The 50 feet length, immediately next the river, is 141 feet deep. The
further 100 feet is 18 feet deep, and at the furthest end a pit is sunk reaching a depth
of 27 feet (drawing No. 2).

9. The section of the trench, with reference to the structure of the soil, is at its
deepest part somewhat as below : —




10. The results of the experiments summarised are as below : —

Gls. per

Minute,
Bection A of trench 48’ x 14-1’ and 144’ deep yielded e e 30
Bection B of trench 83’ x 116’ and 18’ deep yielded 23 W 1B
Bection C of trench 11’ x 10’ and 27 .deep yielded RCRE

Total yield ... 65

11. Bection A is nearer the stream, and this accounts for jts greater yield not-
withstanding that its length is less than that of section B. On the other hand seo.
tion C, which is furthest from the river, yielded in proportion to its length and
area more than sections A or B, thus proving the efficacy of the deeper section in
regard to the yield of water. This result goes to establish that in the permanent
‘works, should they be constructed, the gallery or trench should be not less than 30
feet deep.

12. Judging by the lie of the various strata underground, the belief is tenable,
that the deeper the trench the greater will be the yield of water until compact gneiss
is reached. But it is problematical whether the extra cost, both initial and working,
of a deeper gallery will be commensurate with the advantage of a greater supply.
It will, therefore, be advisable to restrict the depth of the gallery to 30 feet, and make

tNh,e supply dependent on a longer length rather than on an increased depth (drawing
0. 8).

13. The valley to be tapped is about a mile in breadth to the foot of the hill.
A gallery about 3,000 feet long is aboat the greatest length required to intercept
practically the whole of the flow from the valley (drawing No. 3).

14. Tt is not possible to deduce, from the results of the experiments, a formula
which will enable, with any pretence to accuracy, the computation of the yield from
a longer length of trench or gallery. Calculations based on formule deduced from
trials even in a homogeneous soil-like sand have 1-1 to most unsaiisfactory results,
In the present instance so much depends upon the porosity of the rock and the crevices
and fissures in them, the nature and extent of which may vary with every foot of the
trench, that no formula can be framed which would give results even with an approx-
imation to the truth. The estimate of yield, under these circumstances, must only
be a matter of judgment based on experience and knowledge,

15. It may, however, be safely said that the valley should be capable of yielding
300,000 gallons daily even in a very dry year. In an average year about 600,000
gallons may be expected; but as the efficiency of a scheme is determined by the mini-
mum yield, it is correct to say that this scheme will provide only 500,000 gallons,
A consideration of the following facts and deducements will show that the expected
yield has by no means been over-estimated, and if it errs it errs on the side of safety.

16. From a trial trench 150 feet long, about 80,000 gallons have been obtained
daily. For the permanent works a trench 3,000 feet long is proposed, and the esti-
mated yield is 300,000 gallons. Thus, while the actual yield has been 533 gallons
per foot length of the trench, for the purpose of the estimate only a yield of 100
gallons per foot length of the trench has been assumed.

17. Further, the trial trench has only an average depth of 18 feet, It is pro-
posed that the permanent gallery, should be 30 fect deep. An examination of the

res#ts of the trial shows the very marked increass in the yield at the depth of 27
fee

18. T also propose that a bund (drawing No. 38) should be thrown across the
valley above the trench or gallery, so that every inch of rain that falls in the valley
would be stored either underground or in the tank formed by the bund. In the hot

No. 1463 M., 21sr June 1897, 9
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weather, as the underground supply becomes diminished by pumping, it will be re-
plenished by percolation from the tank. The top soil is gravelly and favourable for
this purpose.

19. The area of the valley is about 9 square miles. The lowest rainfall within
the past fifteen years was in 1884 when it was 7-34 inches. Of the water stored
underground and in the tank, 50 per cent. would be available, the other 50 per cent.
being allowed for loss by evaporation, &c., or say 31 inches would be availdble. 3L
inches over an area of 9 square miles give 73 millions cubic feet. The town supply
at 300,000 gallons per day amounts to less than 18 millions cubic feet per year.

20. It is well to state here, that the present year is far from being a typical dry
year in Bellary. During the past five years the rainfall has been above the average,
and last year the number of inches that fell stood at a figure, the highest but one in the
past fifteen years (ide table of rainfall appended). Sufficient allowance has, however,
been made for this in fixing the yield.

21. A supply of 300,000 gallons per diem will give only a little more than 5
gallons per head of the population. This supply is insufficient. The Sanitary
Commissioner has suggested the combination of this supply with that of the Alipore
tank. With the two schemes combined, the cantonment will get a supply of 15 gal-
lons per head, and the town 10 gallons per head. The standard fixed for this
Presidency is 15 gallons per head per diem. Though it should be the aim of every
scheme to secure this quantity, circumstances do not often admit of it. With regard
to Bellary it is well nigh a case of choice between half a loaf or starvation. Even
with the prospects of a larger supply from the Hagri, the Collector of Bellary con-
sidered 10 gallons per head sufficient, or at any rate all that was possible.

22. The Copper Hills supply will cost, exclusive of distribution works

RS.
Bund ... . 85,000
G‘llery e ase bee cae es e “ve ane 50,000
RS.
ACHEIIO-ROMIR™ (VT L o R N e 10,000
Drivers’ quarters 4,000
Store-sh o 1,000
Land and fencing 1,000
16,000
Engines and pumps e 20,000
Main pipes and valves . 70,000
Laying and jointing ... = we 14,000

Total ... 2,20,000
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23. The best mode of combining the two supplies could be considered hereafter
when working out the details of the scheme.

Forr 8. Geores, (Signed) HORMUSJI N OWROJI,
16tk July 1896. Asst. Sanitary Engineer to Government.

8raTEMENT of monthly rainfall at Bellary.

—_— 1880. 1881. 1882, ’ 1883. 1884, 1885, 1884. 1887. 1888.
1 2 3 i T 6 7 8 0 10
January .. ¥ o3 ve o 007 145 o~ e s o
February .. o oo " o o - N i . we
March .. b % o v 060 | alr W " e %
April .. e 2o i - 040 10 el Y 07 17 30
May o O ! o 175 0% 1y 210 | 149 47 3-85
June o ¥ 4 038 0-10 087 339 i 2:41 679 ¥
July e M b o 080 1:40 50 19T 188 27 -85
August ., b o o5 1:40 504 0 5+ 085 2:21 3-47 106
Beptember, , e » 5*90 043 0-93 11786 ' 1447 246 630
October .. »e e % 0-70 546 1-76 1060 2:65 277 067
November oo o -5 596 0-88 0-56 077 097 1-65 6517
December .. e e i " .. o 0-37 - 0-67 e
Total ., A 16-88 1605 734 31-37 ' 1233 1851 18-19
1889. 1890. 1891. 1892, 1893. 1594, 1896. 1896,
11 13 13 14 15 16 17 18
January . " o o S “w v 2
February ., oy e < . 003 X el
March 54 o s b 032 o 1:35 g . -
April . o 1-40 1-70 2 o 016 043 2:68 034
May . . +93 142 2:39 046 056 3-66 291 603
June o e ‘92 75 2:23 6-40 308 0-81 231 083
July L e 186 ° 1-05 0-52 1-112 497 109 194 -8
Aungust v 1:20 097 1-37 645 404 374 1-83 oo
Beptember . 1163 620 0:30 346 1-28 1'40 780 <
October o 890 616 100 554 6:40 6-68 779 15
November - 0:60 560 065 025 1.26 2-09 2:09 .
December . . #% o o L <3 o 0-18 %
Total 2744 2376 878 22-68 2313 19-93 29-33 .
Bample
sent by the

Trial well  Chairman,
near Copper  Municipal
Mountains, Council,

Bellary. Bellary.
I I

Total solids—Grms. per litre wo  O710 0730

Volatile solids—Grms. per litre ... w. 0070  0-090

e CEIorxne;Qc_.;%ger litre ... . 0134 0142
A0+ Total hardness—Clark’s scale w.  8%400  8°-050
Permanent hardness—Clark’s scale.,. we 17400 - 1°:080

Froe ammonia—MIlgrms. per litre es  trace 0-128
Albumenoid ammonia—l\ﬁgrms. per litre v 0032 0-036

Nitric acid, Nilgrains per litre (as ammonia) i we . B0 1:650

Apparent quality of the water as inferred from the results obtained on examination.

Remanxs.—The two samples are alike in all respects with two very important exceptions, viz., the variations in the
** free ammonia '’ and in the “ nitric acid.”” The same conditions of urity have evidently not been in existence when
the two samples were drawn. In sample I the increase in nitrio midp and the trace of free ammonia point to organic
matter having become oxidised, while in sample IT the subsequent access of fresh organic matter is indicated by the very
marked rise in the free ammonia, accompanied by decrease in the nitrie acid. The chlorine indication in both thens
the suspicion that dangerous organic matter finds its way into the water, The results indicate the advisability of
searchiog for and excluding such source of contamination.
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NoTE ON THE ANALYSIS OF WATER.
Chemical Examiner's No. 681, dated 8th July 1896,

Sample marked II was also drawn from the trial trench, but about ten days after
the work was closed. Coolies were working in the trench after the final pumping;
and after the close of the work people must have had a free access to the tremch. A
large number of the inhabitants used to come to the work daily even when it was in

rogress, The impurities in II were anticipated (vide Sanitary Engineer's letter
No. 1941, dated 22nd June 1896, to the Chemical Examiner, Madras.) Analysis I must
therefore be judged by itself, independent of any considerations involved by analysis
II.

Barring the chlorine and the nitric acid the water is such as may be classed as
“ good.” The water is so highly pure with reference to the « free ammonia” and
the ** albumenoid ammoniz” that it indicates that the chlorine and the nitrie acid
are of mineral origin and not organic origin and therefore harmless (vide McNally’s

Hand Book of Sanitation). 2
(Signed) HORMUSJI NOWROJI,
Asst. Sanitary Engineer to Government.

Mg

From J. A. JONES, Esq., MEM. INST. C.E., F.R.8.E., Sanitary Engineer to Govern-
ment, to the Chemical Examiner, Madras, dated Fort St. George, 22nd June
1896, No. 1941. )

Referring to your letter No. 553 of 3rd June 1896, I have the honour to forward
eight bottles of water from a trial well near the Copper Mountains, Bellary, which I
request you will be good enough to avalyse as soon as other similar engagements will
permit you which, I understand, will be about the 29th instant.

2. I am aware that the water should be examined as soon after being drawn as
possible, but as the works were closed on the 19th instant, I would not have had
another opportunity of collecting the sample in a state of purity and under conditions
such as would obtain in the scheme for water-supply.

3. Another sample will, however, be drawn on or about the 27th instant so as to
reach you about the 29th instant, and I request that both samples may be analysed at
the same time and compared.

BELLARY WATER-SUPPLY.
Office-note by the Sanitary Engineer,

The experiments with reference to the Copper Hills having been now completed, it
becomes the duty of the Sanitary Board to place some resolution before Government
which will allow of an early decision being come to as to what scheme or what com-
bination of schemes should be adopted so that the design therefor put in hand. The
Government of India (vide letter of Director-General of Military Works accompany-
ing) is desirous that some scheme should be decided on and carried out at an early
date, and this note is circulated to the Board not in order that the details of any scheme
be criticised but rather that the Board should recommend to Government which of the
following schemes, if any, should be accepted.

2. There are now three schemes, viz.—

(1) The Hagari River Scheme.
(2) 4, Copper Hills
(3) s Alipore Tank ,,

For convenience I take the Hagari scheme as first in order. The report on the
Hagari scheme was sent to the Collector of Bellary and through him apparently it
reached the Director-General of Military Works, The cost of this scheme is estimated
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1 : at Rs. 7,50,000, but I am not at all sure that when the scheme is worked out in detail it
. will be possible to limit the cost to any such amount. The scheme is a 10-gallon scheme
1k except the pumping main, the size of which is estimated for 15 gallons. The financial
one is not the only objection to the cost of this scheme. The Sanitary Commissioner
has placed on record as far as I remember that this scheme should be looked on only
o : as a last resource as the waters of the Hagari are far from chemically pure and unsuit.
». able [for drinking purposes. I.may leave this point to be noted on by the Sanitary
L | Commissioner who has made a sanitary survey of the river at the proposed offtake,
As I hope to show further on, there is no advantage in the adoption of thig scheme,
The next scheme is the Copper Hills scheme. A full report on the experiments, &c., in
« regard to this scheme is attached. The Assistant Sanitary Engineer does not consider
" that it can safely be assumed that more than 30 0,000 gallons per diem can be obtained
3 from this scheme. This is based on what is considered a low estimate from the results
of the experiments made, but the experiment was for a very short period, the treach

short in comparison to what would have to be constructed and it is therefore ve
difficult if not impossible to say what would be got fsom a gallery 3,000 feet long.
N 2 The amount of water tolbe obtained would decrease, I think, very rapidly the fur-
B | ther the gallery extends from the centre of the valley. .
| 3. I do not therefore feel at all assured that even 300,000, gallons ‘or 5 gallons

per head could be obtained.
4. The estimate, Rs. 2,20,000](exclusive of distribution work Rs, 1,20,000 * or a
total of Rs. 3,70,000%) is, I think, also
- & * This is for a &-gallon supply and pumping low ; the gallery should be constructed
. [2-—~from near the reseryoir, . above the bund and could not be merely
i t Includes contingoncies. filled with gravel as is proposed. A
r : xd.d. built gallery would snd-tremendously to the cost.
. 5. The scheme, however, might be considered as a supplemental scheme which
’ - oould be constructed should scheme No, 3, which I shall presently deseribe, fail to
deliver the required supply, and in such case the water from the Copper Hills scheme
might either be pumped direct into the town or preferably into the service reservoir
&t A (see tracing). The routes of such pipe lines are marked on tracing accompany-

ing.

}
“ 6. I now come to the Alipore scheme ; this scheme is fully described in a note
N | by Mr. Walch, who was Chief Engineer at the time. His note is attached. My
i original report and all other papers are in the file forwarded herewith.

7. With reference to paragraph 8 of that note I have gone very carefully over
\ the calculation of the inflow and outflow of the tank, and seeing that it was nof likely
could be supplied, I have adopted a supply of 10 gallons per
head and the evaporation of 7 feet per anuum as assumed by Mr. Walch. The inflow
and outflow of the tank raised 5 foet (but not extended as originally proposed) has
been carefully plotted according to Rippl’s method and the mass curve derived there-
from shows that even at the end of the very bad years referred to by Mr. Walch, viz.,
i i ce of 246 million cubic feet
and this under the unfavourable condition of taking the tank empty at the beginning
of the year 1880,

| |

I [

: | l & : 8. Mr. Walch has omitted to take into consideration the surpluses which would
|
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, run to waste and of course we are now dealing with a supply of 10 gallons per head
‘ {’ ' instead of 15 gallons.
. | 9. Under the system adopted of continuous ploting of the demand and supply
curves and their results, there cqn be no doubt that the tank, if raised, will supply
Bellary with 10 gallons per head. The present tank can contain only 102 millions
cubie feet with an area of 249 acres at I.T.L., while the raised tank would hold 1562
__ N nillions cubic feet with 370 acres area at same level.
I . .. 10. Tt is not a question of the benéfit to he derived from the increase in capacity
) in the three dry years but the benefit derived during those years from the surplus
‘ amount remsining in the tank at the beginning of dry years,
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11. I need not further dilate on this point, the diagrams forwarded herewith show
absolutely what would have been the state of matters between 1880 and 1891 or for
12 years (including the three driest years) at which latter date the scheme was framed.
Mr. Walch, it may be said, accepts the figures of the absolute supply from the areas
ineluded by the new channels.

12. The scheme as originally designed was estimated at, including establishment,
Rs. 9,06,642, but if the tank be raised and not extendethand other reductions be made.
for a supply of 10 gallons instead of 15 gallons, the estimate would stand as follows,,
namely, a fotal of Rs. 7,15,000, of which Rs. 5,67,121 would be the town share and
Rs. 1,47,779 the cantonment : —

Description of works. Cost. Town share. Can:l;)::;.ent
RS, RS. RS,

Supply channels, &, . 1 5 ‘. 90,000 77,728 12,272
Raising and strengthening Alipore Tank bund ., 49,000 42,319 6,681
Extending existing slhice e o . 600 518 82
Outlet arrangements at head of sluice v 25 6,000 5,182 818
Engine and Boiler House n ve . 20,000 17,273 2,727
lingine Driver's quarters & o oh 6,000 5,182 818
Store shed %5 o b e i 2,000 1,728 272
Engines, pumpe and boilers includ’ing erection £2 31,850 27,507 4,343
Nervice reservoir B3 45 ) o 40,000 34,546 5,454
Supply and delivery of pipes ae . e 3,50,000 2,61,558 88,442
Laying and jointing = s . 65,000 46,570 18,430
Total . 6,60,450 5,20,111 1,40,339
Contingencioes, &o. . 54,650 47,110 7,440

ie ¥ —_———
+Grand Total ., 7,15,000 5,67,121 1,47,779

13. If the Government of Madras made, as an exceptional case, a grant of ,say,
three lakhs and the Military of one lakh as proposed in addition to the cost of their
share, the municipality would have to borrow only Rs. 1,67,121 and their actual annual
expenditure would not be more than ( including repayment of loan) :—

B8,
596 per cent. on Rs. 1,67,121 ... o 9,960
Annual charges for pumping $7 of 6,025 . 5,203
Do. for maintenance o 9,000

Total ... 24,163

———

which is well within their powers as it is said Rs. 50,000 annually could be afforded.

14. It is requested that this question may receive early attention as the Govern.
ment of India is anxious for some scheme to be carried out at an early date.

Forr St. Georas, (Signed) J. A. JONES,
29¢h July 1896, : Sanitary Engineer to Government.

" —

From Burgeon-Lieut.-Colonel W. G. KING, m.p., 0.x., .1, S;mitary Com-
§1ssg%nse/rs for Madras, to the Collector of- Bellary, dated 15th April 1896,
0. ’

With reference to your letter No. 1964, dated 4th July 1895, T have the honour
to state that I found the river on my inspection on the 17th February 1896, with no
visible stream on the surface of the bed, although an active flow was in progress from
the sub-stream in the Rupanagudi channel. Above the site from which the specimen
of water had been taken, where two large areas of melon eultivation. The sandy bed of

‘the river was found, at frequent intervals, to be covered with layers of whitish salts,
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Wherever small depressions had favoured the collection of water and evaporation had
followed, these salts were found the more readily. No direct entrance of drainage
from any village was at time of my inspection likely, in view of the complete absence
of rain for some time previously, and this would seem to correspond with the condi-

. tion of affairs as found at time of taking the sample in March and May 1895.

2. An examination of the salts on the spot, without the aid of either microscops
or chemical analysis, secmed to me to show that they were largely saltpetre. The
chemical analysis, however, proves that I was wrong, and that there being but a trace
of these salts they consisted ¢ principally of mixed chlorides and sulphates of alkalies
and of lime with small amounts of ferric oxide and alumina (nearly 6 per cent.) and
nearly 35 per cent. of matter insoluble in hydrochloric acid (sand silica, &ec.).” From
enquiries jmade by me, it would seem that much of the surrounding land exhibits the

resence of these salts largely, and that certain of the minor streams entering the
ﬁagari are brackish on this account, and further that the sub-soil water as shown by
the village wells is also brackish. It may thus be accepted as regards the chlorides
that they do not ‘represent previous sewage contamination. The undesirable feature
to be accounted for, however, is the persistont and considerable amount of free ammo-
nia in the three analyses. Before accepting this as due to vegetable matter under-
going change during slow passage throug' the river sand, it would be desirable to
eliminate, as a possible cause, the mass of changing vegetable and animal organic
matter represented by the melon beds, by securing a specimen of water above them
for analysis. Unless these melon beds occur at small intervals up the river course, it

would then be possible to pronounce the water as safe from animal contamination—the
chief point to be held in mind."

3. Granting that the analysis show no marked improvement at a site higher up
than that selected for specimens already examined, the water eannot be regarded as fit
for domestic consumption, if delivered wit'out preliminary treatment, This would
involve the use of ¢ Anderson’s revolvers, ” and subsequent filtration through ordi-
nary public water works sand filters, after lifting the whole supply from the river
bed previous to subsequent forcing to Bellary. Even when thus treated, the water
may be subject to much variation in composition, taking into account the fact that the
condition of salt patches found on the surface of the sandy bed must be repeated layer
after layer in the bed itself, and that on apylying pumping in wells sunk in the sub-
stream, these salts would from time to time be washed with the inflow.

4. I, therefore, consider before coming to any definite conclusion as to the
advisability or otherwise of using Hagari water when comparcd with other possible
schemes such, for example, as uniting Mr. Nowroji’s sub-soil water scheme with a rain-
fall impounding scheme to eke out the full requirements of the town of Bellary that
(1) another specimen of the water should be taken from the river at a point well
above the melon.beds and be sent to the Chemical Examiner for opinion ; and (2) that
an experiment should be conducted in imitation of treatment by Anderson’s revolvers
agitation with iron rivet cuttings, &c., and subsequent filtration through sand, with

the object of ascertaining what grade of improvement the water would undergo after
this treatment.

OFrIcE-NOTE by the Sanitary Commissioner, dated 10th August 1896, No. 334-8.B.,
" regarding the Bellary water scheme,

With reference to paragraph 2 of the Sanitary Engineer’s note, my views are

detailed in the accompanying copy of letter No. 808-S., dated 15th April 1898,
addressed to the Collector, Bellary.

2. There being no doubt as to the financial capabilities of the municipality (vide
Banitary Engineer’s note paragraph 13) to support a scheme sufficiently comprehensive
to ensure not merely that water shall be supplied to the town, but that also it shall
be of a quantity and quality to ensure sanitary results, I consider the scheme that

should be adopted is that of uniting the Copper Hill gallery with that for the enlarge-
ment of the drainage area of the Alipore Tank.
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3. As the Copper Hill supply must be regarded as supplemental to the greater

impounding scheme at Alipore, and punctuality of delivery would not be essential so
long as ultimate economy of the main tank supply was effected, it is worth while con-
sidering whether expenditure would not be saved by trusting to pumping from the

gallery to the service reservoir by wind power.

to remember that if the supply is to be sanitarily safe that portion collected in Alipore
Tank should be subjected to filtration before distribution, as it is obtained from an

—

No. 153-8.
Note by the President, Sanitary Board.

Three schemes have been proposed for the water-supply of Bellary, viz, —

1. The Hagari River scheme,
2. ,, Copper Hills i
3. ,, Alipore Tanks o

2. The principal points to be considered in connection with these schemes are—

1. The quantity of water available.
2. ,, quality of the water.,
3. ,, cost both for construction and upkeep.

3. The population of Bellary is about 66,000 and the supply required at 15
gallons per head per diem is 990,000 gallons per day or 687 gallons per minute, -

4. Hagari scheme.—The information given regarding the quantity of water avail-
able in the Hagari is not very complete. It is stated in the Sanitary Engineer’s report,
dated 19th February 1895, that owing to certain facts, there is very little doubt about
the sufficiency of the supply, and I agree with this opinion and think there is no doubt
that the supply will be ample. As regards the quality of the water, it is stated that
the popular idea is that it is good, but the Sanitary Commissioner is of opinion that
the water is not fit for domestic purposes without preliminary treatment ; but I think
that as the water is to be collected in an infiltration gallery pumped up 235 foet
through 8 miles of piping into a service reservoir and then distributed through a
further length of piping, the preliminary treatment may be dispensed with, but if it
is found necessary, filters may be added. = As regards the cost, the estimate has been
worked out for a supply of 10 gallons per head per diem though the 8 miles main has
been made large enough to supply 15 gallons per head, The main, which is the most
expensive item in the estimate, has been made thick enough to withstand a head of
800 feet throughout, this is uunecessary and a reduction may be effected which
would go to cover the extra cost of engines. The estimate for the 10 gallons supply
amounts to Rs. 7,50,000 and it s probable that a 15 gallons supply could be provided
for Rs. 8,00,000

If the Government contribute three lakhs towards the project and the Military
department one lakh, the amount to he provided by the municipality will be four
lakhs which represents an annual charge of Rs. 16,000,

The cost of pump_ing 15 gallons would be— :

66,000 Xlé:) 0>,<0 03040X 51 6-%65 XAV Wi, 85,900 1 wousid figures to which

must be added Rs.
0.

L)

5,000 for establishment and repairs making a total of, say, Rupees

Towards this sum the Military depart
cost to the municipality will be Rs, 59,000,

ment will pay Rs. 10,000, therefore the

% v X S
/B

e
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The annual charge to municipality will therefore he__

Rs.
Interest on 4 lakhg - 16,000
orking expenges 2 S <« 59,000
Binking fund at 2 per cent. oon Rheas L ~ 8,000
e —
Total | 83,000
————
The cost of thig scheme will therefore be—
RS,
Construetion . 8,00,000 * about,
Upkeep = 83,000 per annum,

ground, the yield would he 78 millions cubic feet ; the yield reckoneq on by him bein

less than 18 millions cubic feet, Fanning, in his book on Water-supply, states that in
a district where the mean annual rainfall is 4( inches, the percolation into one Square
mile of porous soil jn dry years is 12-5 millions cubic feet Per aunum and that fop the
quantity received into well or 8prings in that area it would seldom be safe to take

,000, the working expengeg about Rupeeg

Alipore Tank Seheme— Quanta’ty.-Aceording to the Sanitary Engineer the tank, if
enlarged, would hold sufficient fop a supply of 1() gallons per head, and the run-off
from the catchment will be sufficient to fill the tank with the increased Capacity, The
accuracy of this of course depends on the assumed run-off, and My, J ones hag apparently

en Nagpore as ap example, but I consider that the supply is doubtfy]

Quality.—1 can find nothing in the Papers regarding the quality of the water.

Cost.—Mr. Jones estimates the cost at Rs. 7,15,000, if out of this sum Govern-
ment provides R, 3,00,000 and the Military Department Rs. 30,000, the sym to be
Provided by the municipality wil] he Rs. 3,15,000 : —

RS,
Interest on R, 3,15,000 at 4 per cent, . 12,600
Sinking fund gt 2 per cent, -+ 6,300

Charge for Pumping 5,203 +
0. for maintenance = 9,000
33,103

——

say, Rs. 33,000. This figure diffors from Mr. J ones, as I cannot find an thing in the
Papers to show that the Military Department ij pay one Iakl}ﬁupees n aaﬁlﬁ"o'n to
their share, go | have taken the contribution for it to

be only one lakh as in the cage
of the Hagari scheme,

® Ef, howaver, a 10-gallon scheme is adopted, the
borne by the ‘municipality K, 55,000,
t See Mr, Jones’ figares,

initial cost wij| pe about Rs, 7,00,000 ln.d the working 9Xpenses to be

-._._..-—..q.M—

I
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In his note, dated 10th August 1596, the Sanitary Commissioner advocates a
combined Alipore tank and Copper Mountains scheme. Now the cost of the former is
Rs. 7,15,000 and of the latter Rs. 3,70,000, total Rs. 10,385,000, supposing Govern-
ment and Military Department to provide four lakhs between them, the interest and
Sinking fund at 6 per cent. on the balance, viz., Rs. 6,85,000, will be Rs, 41,100.
The pumping expenses from the tank alone are Rs. 5,203 and double pumping would,
I presume, be required, so that the working expenses would not fall short of Rupees
60,000, and for this expenditure a supply of not much over 10 gallons a head would
be obtained.

To sum up we have—

N Hagari Scheme.—Quantity, ample for 15 gallons or more. Quality, good on
. delivery —
|
'. Capital cost ... . 7,00,000 *
N Working expenses ... ... 0 &
|

55,000 *
® At 10 gallons a head.

Copper Mountain Seheme.—Quantity, altogether insufficient. Quality, good— -

Capital cost

RS.
e L S S S SN R R S
Working expenses ... 23,000
' Alipore Tank: Seheme.—Quantity, doubtful, Quality, not known—
f RS.
« Capital cost ... 7,15,000
b ! Working expenses i 33,000
:‘ ‘

Combined Alipore Tank and Co per

Mountuin Scheme.—Quantity, s
gallons supply. Quality, not known—

ufficient for 10
BS.

Capital cost EEY -+ 10,85,000

Working expenses ., e b ot 60,000

The capital cost given in each case is total cost, while the working expenses are

- _ il only those to be borne by the municipality,

: S After carefully considering all the schemes T am of opinion that the Hagari river—

| i one giving a supply of 10 gallons a head—is the best ; 1t possesses the advantage of

| ‘ "-j ( having a certain supply and being able to increase that supply to 15 gallons a head,

| ] d should that be found necessary hereafter and none of the other schemes possess these

| advantages, I therefore consider that the Hagari sche

me should be worked out in
. detail.
\ : (Signed) D. McNEIL CAMPBELL, Colonel, R.E.,
l I President, Sanitary Board.
[ To the Banitary Engineer,
: i | . with papers, in original, returned.
: v

Note by the Sanitary Engineer to Government.

Reference.—Note by the President, Sanitar

ber 1896.

The Hagari Scheme.—The estimate of Rs. 7,50,000 for this scheme in the report,
Slated 19th February 1895,_must be considered only as an approximate estimate, though

y Board, No. 153-8., dated 2nd Octo-

propel.'
been located. Tt is now found' that the actual lLift,
exclusive of frictional head in the pi is 24

] : 0 feet against 235, and that the actual
length of the main will be 50,000 feet instead of 42,080 feet (8 miles) assumed
ured off a plan, 1 inch = 1 mile,

.. T T . SRR mm—me——s »

originally. The original length was meas
)
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2. The size proposed for the pumping main is 12 inches, which requires a
hydraulic grade of 2 in 1,000 to deliver 687 gallons per minute (15 gallons supply).
The head required in a length of 50,000 feet will be 100 feet and the total lift will
therefore be 240 4+ 100 = 340 feet. In the President’s note an error has crept in by
assuming for the 15 gallons scheme the same lift as in the 10 gallons scheme. The
total lift in the 10 gallons scheme will now be 285 feet.

3. The {thickness of the main should of course be caleulated for a 15 jgallons
supply as eventually it is expected to carry this quantity. The following table gives
the thickness of pipes (and weight) necessary for various heads in a 12-inch pipe
(see Fanning) :—

Head. 116 Feet. | 230 Feet. | 300 Foct.| 340 Feet.
‘ Thickness * 5" § l 1 ¥
I8 Average weight per foot R cwt. 69 -76 I 83 ‘90
< : i By plotting the hydraulic gradient of the pumping main, it is found that the
o 1 pipe should have the following thickness for the lengths noted opposite them :—
b ol !’ b For 9,000 feet, 12",
\:! i For 21,000 , 3"
L For 15,000 ,, 1"
1 For 6,000 , 3”
\ ] ol Total ... 50,000 fect.
L B
‘{ ‘ ,: , i 4. The cost of the main will now be Rs. 2,94,000 in round figures.
| ‘ | :ﬂ ¢ * No reduction is possible in the thickness given. They are thicknesses from actual calcalations. In American
% , i practice much greater thicknsss is given in direct pumping schemes, For instance, Fanning gives a case where
“ ? i a 12.inch pipe, $§ inches, has been used for only a headjof 260 feet.
| | Thejcost of the Hagari scheme, as revised, will now be approximately as follows : —
‘\I i Description®of work. Fifteon gallons Ten gallons
{ ; { " supply. supply.
|8 ' : ES. BS.
I Infiltration works e 50,000 £0,000
[ ¥ 1 . Engine house, drivers’ quarters, store-shed, land,
{ B | \ fencing, &c. B e i e Dt SO0 S EUS
| . ay E Engines and pumps ee 96,000 75,000
‘ii =y 90,000 feet of 12-inch pvmping main pipes ... .. 2,94,000 2,94,000
i - Rlil Service t reservoir T e e 4 0p000 5 50000
| t il Distribution system ... .. ... .. .. 215000 215,000
4 ; ] Total ... 7,80,000 7,34,000
: Contingencies i 70,000 66,000
| { .
\ Y Grand Total ... 8,50,000 8,00,000
g 1 B
4 - t The servic voi y is advisable i
1 { thissoheme cansidering thet the aath i Over 5 sl 8 1ongth amot e e, LYe orge s advimble in
" o It is assumed that the Government is prepared to contribute at least 8 lakhs
towards any scheme for the water-supply of Bellary, and if the Military Department
make a grant of 1 lakh, the municipality will jhave to provide 4'5 lakhs in the 15
\ guqns scheme and 4 lakhs in the 10 gallons scheme which represents Rs. 27,000, and
11 . 24,000 annually for interest and Sinking fund.
1§ | L | . 5, The pux‘:;piolgg charges will be for the 15 gallons scheme—
1) ‘.- x s h0 X 368 _ R, 77,000 in round figures.
, ‘ ‘“ In the 10 gallons scheme the pumping charges will be—
66,000 X 10 X 28510 X 365
i ; T o i = Rs. 43,000.
l
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| The total cost to the municipality on the assumption that Military Department
) will pay Rs. 10,000 towards pumping charges will be—

el

Ten gallons Fifteen gallons
scheme. scheme, !
)

i BS. RS,
. ‘ { ‘ Interest and Sinking fund whol ek e oo gee 000 - ET000

' I Pumping charges ... .. 83,000 67,000 |
f f" k Maintenanoce of pipes, &c. wo w0000 5,000 :t

\ N . Total .. 62,000 99,000

Pt I —

I 6. In the estimates for the Hagari scheme no provision is made for the military ,

: distribution system. The cost of this, ¢.e., about Rs. 1,70,000 (vide letter from the |
. ! Director-General of Military Works, No. 1034 B., dated 16th April 1896), the Military A

. Department is prepared to incur in addition to the contribution of 1 lakh towards the
general scheme. The Hagari scheme will therefore cost the Military Department an
initial outlay of Rs. ;2,70,000 and an annual expenditure of Rs. 10,000 pumping, ,
plus Rs. 2,000 maintenance of pipes in cantonment. i

a i 7. Copper Hills Scheme.—The work proposed is a continuous trench across the
’ Ci8 valley, and under such circumstances, according to Fanning, it should be possible to
’ i obtain 50 per cent. of the quantity of water absorbed or, say, 3 millions cubic feet per
e !a square mile, which equals to about 27 millions cubic feet for the whole drainage area,
£ l X

while the yearly yield reckoned at 300,600 gallons per day amounts to only 18 milliens

, cubic gfeet. Again a factor of no little importance which has to be reckoned in caleu-
lating the yield is the tank which the scheme provides at the gallery, which will hold

' i about 74 millions cubic feet. The tank will retain the greater jportion of the rainfall

| 1‘ which at present drains off the area and in dry weather it will feed the underground

. - springs.
‘ 8. The cost of the scheme, including distribution independent of any other
, scheme, will be Rs. 8,70,000 (vide Sanitary Engineer’s and Chief Engineer’s notes).

. . )-'300,000 X 366 X 40 (iift) % 10 iy
‘ 9. The pumping charges will be = ¥ 550,08 5 16 = Rs. 2,800.

|
(! ' .
_> 1 i Assuming that Government will contribute a moiety of the cost, the annual cost to
i 7 the municipality will be—

)

i RS.
i Interest and Sinking fund on Rs. 1,85,000 ... s 11100
4 Pumping charges - 2,800

’ Maintenance of pipes ... s 0,400

g
‘%"" - Total ... 17,000
i
4

It is not appavent how the figure of Rs. 23,000 in the President’s note was arrived at.

2 i 10. The estimate of Rs. 3,70,000 includes cost ot distribution pipes in the town
of Bellary (exclusive of the cuntonment) for a delivery of 10 gallons per head If

: combined with the Alipore scheme, the cost of the supply from the Copper Hills will
! | be only Rs. 2,20,000 instead of Rs. 3,70,000, as the Sanitary Kngineer’s estimate in
i his note on the Alipore scheme includes complete distribution in the town aud
s cantonment for a 15 gallons scheme.

) . 11. Alipore Tank Scheme.—The question as regards the quality of the water in
the Alipore tank has never been raised before, though the scheme has been under
consideration for years pust. The water has always been considered good. There is
no doubt that it is so and fur superior to tho Hagari water,
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12. In calculating the cost of this scheme to the municipality the President
takes the contribution from the Military Department as 1 lakh, but in the Sanitary
Engineer’s memorandum the share of the Military Department is calculated at Rupees
1,47,000. If, however, the Military Department is not prepared to contribute any
more than its equitable share of cost, the annual cost to the municipality will be as
under—

RS.

Interest and Sinking fund on Rs. 2,67,221 ... ... 16,000
Pumping charges 5,203
Maintenance S 8000

Say 30,000

In this scheme provision is made for pipes in the cantonment but not distribution
in barracks. The latter will cost about Rs. 70,000. The cost to the Military Depart-
ment in the Alipore scheme will be—

Initial cost— RS,
Contribution towards the general scheme including pipes in can-
tonment & ... 1,47,000
Additional for distribution in barracks, &c. 70,000

Total ... 2,17,000

Annual cost—
Pumping 1,000
Maintengnce of pipes 2,000

otall 3,000

14. Combined Alipore Tank and Copper Mountain Scheme.—The cost of this scheme
will be—

RS.

Alipore tank scheme ... e 1,15,000
Copper Hill scheme ... A v 2,20,000
Total ... 9,835,000
The pumping charges will be—
RS.
Alipore tank sapply .. = e 6,025
Copper Hill'supply ... 2,800

Total ... 8,825

The military share of the pumping charges in the combined scheme will be about
Rs. 1,000, or Rs. 9,000 less than in the Hagari scheme. Rs. 9,000 capitalised at 3
per cent. represents 3 lakhs. If the Military Department contributes to the munici-

pality Rs. 2-5 lakhs in the case of the combined scheme, the expenditure to them will
still be less than in the Hagari scheme.

15. Government will contribute 3 lakhs. The amount the municipality has to
provide will in such case be 385 lakhs.

16. The cost of the combined scheme to the municipality will be—

RS.
Interest and Sinking fund on 3:85 lakhs e 23,000

Pumping charges (less 1,000 to military) ... s s IR0
Maintenance ... we 9,000
Say 40,000
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The day on which the water was collected from the bed of the river Hagari was
on the 18th of August last and the site was about 152 yardg to the south of the
bridge in a line with the 4th pile, there were no melon beds existing at the time of
collection. The Tahsildar of Bellary was present at the time when the water was

ollected. ,
P (Signed) E. FAIRMAN),

8th October 1896. ‘Sanitary Inspector, Brucepet. \

ExcLosure.
A.
Irrigation Bpring water
channe) water  taken in the
near Rupa« bed of the
nagudi. Hagari river
near Rupana-
gudi.
Total solids, grms per litre i v - 0070 0-400
Volatile solids, i " LRI DL 0-080
Chlorine, - o e 0168 0060
Total hardnesss Clark’s scale A 3°-850
Permanent hardne % <.  Trace. Trace.
Free ammonia, milgrms per litre oee st - 20088 0096
Albuminoid ammonia ,, o . i 0192
Nitric acid 5 » (as ammonia) Trace. Trace.
Apparent quality of the water as inferred

from the
results obtained on examination @

«»  Suspicious. Suspicious.

(Signed) W. G. KING, Surgeon-Lt.-Col.,
Sanitary Commissioner.
B.
Hagari water.
Total solids, grms per litre .. e 0200
Volatile solids ,, 5 ot 0100
[ Chlorine " - .. 0019
Total hardness, Clark’s ecale .. we 2 15500
Permanent hardness ,, " v - 0%360
Free ammonia, milgrms per litre ., Trace.
Albuminoid ammonia ,, w0032
Nitric acid . (as ammonia) .., v 0270

Apparent, quality of the water as inferred from the r

esults obtained on examination usable—very much better than
$he last sample. Examined and reported on in my No. 63

8, dated 17th June 1895.
The water contained fine river mud, and so it was

filtered through ordinary filted paper before examination. As
the water will, no doubt, be passed into settling tanks or through filted eds before distribution for supply, the above
proceedings does not make any important difference in the estimation of the water for potability.

(Signed) J. L. Vaxn GEYZEL,
9/ Chemical Examiner.) X
Pt N -

‘ No. 443-8.B.
Note by the Sanitary Commissioner Jor Madyas,
[Subject—Bellary Water-supply.]

[Reference —This office-note, No. 334 S.B., dated 10th August 1896, forw}rding

copy of this office letter, No. 808 8., dated 16th April 1896.]
I forward, for information,

; copy of the analysis (a) discussed in the above
reference, and one since made, (5), dated 18th September 1896, but only received by
me on the 14th instant.

2. It will be seen that my suggestion that the organic contamination may be
due to the melon beds is correct. These beds having Yeased to exist probably since &
June, their influence to the marked extent formerly apparent, is not now exhibited.
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So far, the result is satisfactory; but in view of the notorious mawkishness of the
water (the municipality, in their address to His Excellency the Governor lately
described it as “ brackish”), the existence on the bed of the river of large deposits of
salts recognized assulphates of the alkalies—a most undesirable form—and the nature
of the surrounding land, I consider it'would be erroneous to determine to use this
source without going to the further test of ascertaining to what extent the quality of
the water varies with the season. In my opinion it will be found to be unfavourably
influenced after moderate rainfalls. The test now required is that by sinking a well
in the river-bed or by boring, it should be ascertained after vigorous pumping for
several days, during the early part of the monsoon, how far the salts are brought into
solution from the sub-soil and surface. In sinking the well, the nature of the sand as
to salt deposits should also be examined.

3. In regard: to the President’s proposal to trust to purification during transit in
pipes, it must be remembered that whilst albuminoid ammonia is thus advantageously
affected —giving, however, the consumer an equivalent dose of nitrates — it does not
follow that the pipe system of distribution isa safe loeality for purification to be
effected. As regards salts in solution, neither this nor the passig through the sand
of the gallery would ultimately have material effect on the amount. But, by the use
of Anderson’s revolvers, as suggested by me, both a deprivation of organie constituents
and an appreciable benefit in salt constituents would have been obtained before pipe
entry. However, this suggestion nsed not now be discussed, as it 'was made in the
eventuality of the Hagari water proving still “ suspicious ” ‘affer” removal of the
melon beds. If the water gives as good results on the application of the test sug-
gested in paragraph 2 as on the last analysis, (B), it would not be essential to under-
take any purification process before distribution. '

4. Iinvite the attention of the President to the result of the first analysis as to
organic contaminations at a site about 500 yards below the melon beds and that now
obtained, when these were no longer in existence, with the suggestion that it should
shake his trust not only in the purification from organic constituents he expected in
this instance from so-called filtration through a gallery in a saturated mass of sand
of a river-bed, but in reference to similar conditions in the Bezwada supply.

5. As to the Alipore tank-supply, no analysis has been provided. It should have
been procifired before this stage of the discussion. 1, however, fully agree with the
Sanitary Engineer to Government that there exist no primd jacie grounds why this
water should not be of good quality —provided storage is conducted with care.
Analysis of the Copper Hill infiltration gallery has already shown this to Be_good.

Forr|St. Grorer, (Signed)  W. G. KING, Surgeon;l@@
22nd October 1896. Sanitary Commigsioners—

—_—

Noie by the President, Sanitary Board.

I am still in favour of the Hagari scheme as giving a more certain supply than the
others. 1 cousider certainty of supply is quite as important as the quality of the
water, for in the event jof a failure, the people would have to fall back on their old
disused sources of supply such as wells which would have become foul. Moreover,
the latest analysis of the Hagari water shows that it is usable. This analysis differs
considerably from the first and their is, no doubt, that analysjs taken out at different
times of the year would all give !different results. I have scen the bottles of water
taken from the same part of the same tank and at the same time and the water in
each gives a different result when analysed. My opinion that the water would get
purer by l~ing pumped up through a considerable length of piping was based on
some experi. ents I had made at Mysore ; water that was chemieally bad was passed
through only a short length (I think about two miles of piping) and was found
afterwards to be much purer. The working expenses of the Hagari scheme are, no
doubt, very high and if beyond the means of the municipality, the only resource is to
carry out the Alipore scheme to be afterwards supplemented » if necessary, by the copper
mountain scheme.

I am doubtful about the supply from theJAlipore tank for in a district with an

average rainfall of only ;17 inches the run off will be very small, and, in some years,
practically nothing and 1t is hardly safe in such circumstances to trust to impounding

Teservoirs.
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The uncertainty of supply in subterranian schemes is well known and with such a
low rainfall the uncertainty is still greater and I think it probable that in years like
1884 and 1891 fwhen the rainfall was only 5-79 inches and 346 inches, respectively,
hardly a drop of water would reach the gallery.

The working expense for the Hagari scheme giving a supply of 15 gallons is
Rs. 99,000 as given by Mr. Jones ; this is no doubt beyond the means of the muniei-
pality but for the 10 gallons scheme the working expenses are only 62,000 and it
could probably afford that sum—and the supply might, after some years, be increased
to 15 gallons which would not be the case as regards other schemes, for I eannoct
accept the conclusion that the Alipore and Copper mountain sehmes combined would
give a supply of 15 gallons per head.

(Signed)  D. McNEIL CAMPBELL, Col., R.E,,
President, Sanitary Board.

From J. A. JONES, Esq., MeM. INsT. C.E., F.0.6.8., Sanitary Engineer to Gov-
ernment, to the Secretary to Government, Local and Municipal Department,
dated Fort 8t. George, 2nd February 1897, No. 207,

In reply to your Memo., No. 93 of 30th J anuary 1897, I have the honour to inform
you that there is no irrigation under the Alipore tank/~{t is a tank belonging to
the Military department and used for feeding Fisher’s tauk and the fort ditch from
time to time for the use of the troops. ;

From H. A. STUART, Esq., Acting Collectér of Bellary, to the Secretary to
Government, Local and Municipal 1lep /tment, dated Sth February 1897,
Dis. No. 778.

In reply to Government Memo., No. 92 of 30th January 1897, I have the
honour to state that the Alipore tanl, Beltary taluk, is not used for irrigation purposes,

and has no ayacut under it. lhe tank is used as a resevoir for the water-supply to
Bellary town.

2. An estimate for the improvements of this tank at a cost of Re. 81,900 has
been included in the programme of famine relief works revised up to end of Decem-
ber last. The estimate was prepared by the [Sanitary Engineer, Madras, during the
famine of 1891-92 and Government in the Public Works Department in its order,
No. 1367 W., dated 2nd May 1892, directed the Superintending Engineer, III Circle,
to submit a revised estimate with reference to the note by the Chief Engineer for
Irrigation printed in the Government Order quoted above. The Superintending Engi-
neer, III Circle, stated in his letter, No. 602, dated 20th May 1892, that the revised
estimate called for by Government was submitted by him. The records in this office
do not show as to what further action has been taken by Government in the matter.
The work has been included in the programme of famine-relief works in accordance

with the orders of the Board of Revenue in its Proceedings, Mis. No. 2025, dated
26th February 1892, 4

~ ProceepinGs of the Sanitary Board, dated 14th November 1896, No, 247 §.
Reap—the following papers :—
G.0., Mis.[No. 1010 M., dated 15th June 1896.

Note by the Sanitary Engineer, dated 29th July 1896.
Do. Sanitary Commissioner, No. 334 8.B., dated 10th August 18098.
Do. President, Sanitary Board, No. 153 S., duted 2nd October 1896.

Do.  Sanitary Engineer, dated 12th October 1896, f
Do. Sanitary Commissioner, No. 443 8.B., dated 22nd October 1896. |
Do. President, Sanitary Board, dated 30th October 1896, }
' /.I

’.
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Resolution.—The Government of India having in their letter, No. 1342 M.W, \
dated 16th May 1896, called for a definite scheme for the provision of a pipe water- |
. supply for the town and cantonment of Bellary prior to considering the question of a '
| grant from Imperial funds onjaccount of the cantonment supply, the papers were com-
' municated in G.0., Mis. No. 1010 M., dated 15th Junef1896, to the Sanitary Engineer
and the Municipal Council, Bellary, for the requisite action.
2. The following four schemes have now been laid before the Sanitary Board :—
(1) The Hagari river scheme.
(2) The Copper Hills scheme.
(3) The Alipore tank scheme. ‘ ’
(4) A combination of (2) and (3). Tuke ,
3. In his notes of the 2nd and 30th October 1896, the President reviews . & '
these schemes, and the Board, conecurring in his view as to the superiority of ‘he £ M '
Hagari scheme, resolves to recommend it to Government.

(True Extract.)

v (Signed) R. PARSONS,
Secretary, Sanitary Board.

Orper—No. 1463 M., dated 21st June 1897,

The Government is of opinion that the Alipore tank and the Copper Hills
‘schemes for bringing water to the town and cantonment of Bellary must be aban-
doned owing to the uncertainty of the supply. Thisleaves for consideration the Hagari
scheme, which as recommended by the Sauitary Board in its Proceedings read above,
His Excellency in Council is prepared to approve. The Sanitary Engineer estimates
the initial cost of this scheme for a supply of 10 gallons per head of the population,
which the Government considers should be the minimam quantity for a town like
Bellary, at eight lakhs of rupees, exclusive of 17 lakhs required for laying down
pipes within the cantonment; while the annual charges on account of maintenance and
pumping, which will be incurred by the municipal council and the Military depart.
ment, are put at Rs. 38,000 and Rs. 12,000, respectively. Even with the extended
powers of taxation given by the District Municipalities Amendment Act of 1897, the
financial resources of the municipal council will not allow of its contributing or
borrowing any material proportion of the cost of the construction of the works and all
that it can afford to pay will be its share (Rs. 38,000) of the annual maintenance and
pumping charges. As matters stand at present in regard to the Provineial finances,
the Government cannot promise any definite grant-in-aid within any definite period.
His Excellency in Council commumicates this decision to the municipality with much
regret. The Government of India will, at the same time, be informed that if the
introduction of the water-supply scheme is urgently required in the_interests of the
military population residing within the cantonment, the whole “cdpital for the
constraction of the works must be provided from Imperial funds, since there is no
other source from which it is possible to find it.

(True Extract.)

(Signed) G. 8. FORBES,
Secretary to Government.
To the Sanitary Board,
,, the Sanitary Commissioner.
,, the Sanitary Engineer.
,, the Collector of Bellary,
» the Chairman, Municipal Uouneil, Bellary.

Bellary Water-supply Scheme.

Considering that the Alipore tank and the Copper Hill schemes for the water-supply of ,{/
Bellary must be abandoned owing to the uncertainty of the Water-supply and that the H)agari N
scheme which the Government is prepared to approve is beyond the means of the municipal s
council, and informing the municipal council with regret that, as matters stand at present in

regard to Provincial finances, the Government cannot promise any grant from Provincial funds

towards the last-mentioned scheme within any definite period.
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LOCAL AND MUNICIPAL DEPARTMENT.

Lerrer—ifrom

Tee SECRETARY 10 THE GOVERNMENT oF
FORT ST. GEORGE,
To

Tae SECRETARY 10 THE GOVERNMENT or INDIA,

MiriTARY DEPARTMENT.
Siz,

Adverting to the correspondence ending with your letter No. 1342 M.W., dated

the 16th May 1896, relative to a scheme for the provision of a pipe supply for the

town and cantonment of Bellary, I am

G.0., No. 1463 M., dated 21st June 1897. directed to forward a copy of the margi-

nally-noted Proceedings of this Govern-

ment in which are embodied the views of the authorities consulted on the financial
and sanitary aspects of the four projects which have been examined.

2. After a careful consideration of all the proposals, His Excellency the Governor
in Council has come to the conclusion that the Hagari scheme should, as recommended
by the Sanitary Board, be accepted as promising a more certain supply than the
others. The municipal council cannot, however, afford to contribute from its own
resources any material proportion of the heavy initial outlay, and as to the anticipa-
tions which the municipality entertained of assistance from the public treasury,/
His Excellency the Governor in Connecil understands that contributions to municipal
bodies in aid of water or drainage schemes, however urgently wanted, are not, in the
view of the Government of India as indicated in their Financial letter, No. 1285 M.,
dated 16th March 1897, charges which can properly be met from general revenues or
for which assignments can be included in the Provincial contract, and that grants for
such purposes cannot be made unless from the surpluses which a local Government
may manage to accumulate during the currency of the ‘‘ contract.” Accordingly as
the Government of India mdst be aware, His Excellency the Governor in Council,
since the recent revision of the * contract ” with this Government, is not in a position
to promise to the Bellary scheme any definite financial assistance within any definite
period. In these circumstances, I am to state that if the execution of the scheme is
urgently called for in the interests of the troops stationed in the cantonment, the
whole of the capital outlay will have to be borne by Imperial funds.

I have the honour to be,
Sir,
Your most obedient servant,

OO0TACAMUND, G. S. FORBES,
21st June 1897, Secretary to Government.

Bellary Water-supply Scheme.

Informing the Government of India that if the execution of a water-supply scheme is
urgently required for the cantonment of Bellary, the whole capital for the construction of the

works must be provided from Imperial funds since there is no other source from which it is
possible to £nd it.
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PROCEEDINGS OF THE MADRAS GOVERNM&NI,

Reap the followmg paper koK
Shopig i ,.
From the Secretary to the Government, of In:ua I-ﬂii@i:v
Departient, dated 16th ey 1896, No.1342 M, '
[

With reference to the correspondence ending ri'bh m

letter No.433/11, :iis.,dated the 16th iarch 1896,rela.tive

the provision or & pipe water-supply for t,he tcm

Cantomment of Bellary, T .anm

_ b . Fovernor in councll,acm
-l 96

& ’031'.[3,7 16- 4 7

M wm'

General of }.!ili‘r;’g@yijf.
%8, urging the necessity Tér the early “rmrision ofa ?1?4;‘

,.;;.',‘
bipe water supply for the Cantomment,, ' ¥

Worl

2. It will be observed that, under the ClI‘ClL..StﬂnCGJ v
Tona
Plained in his letter the Director General of I8 Iilita..J Wo;r}:a,‘-"-

v

Fecommentis the contritition of a lugp sum towards the coQQ; | ;

of the water works being made by the- Government of’
the Supply of water to the

Cantonment., Wiﬁ: ret‘erenca t-o % ﬁ
'l,liY ‘.n';’ :&
this proposal, I an to. say that the Govermment of Ind T

i Copy of a letter from the Director General of Lilitax:;;s :,E
Works, te the Secretary to ..ho Government, of India, !’“"taz'@z 1
Departnent,, N0.1034 B,,dated 16th April 1896, IL

< continuvation of my latter X

O o(ﬂl de ’dg‘ue( 4+ o tad
Litary 3 and W &
Lober 1895. T hate +n. —+UGIY GiNes and Wowt




'S cnieﬁ’;fﬁg“g ineer, ladras Command, Military Works, reporting :
Pl q_:tlu schene. for the water supply to Bellary city &

3»

WW ﬂ;’_‘ n-nd stating that there is a Dossibility of +the
ve - ,

" ah

*'! mﬂ scheme to enable the city to be supplied with pure
- e - recomending t.ha.t assistance be also given by the

| wy Dept,t.t,o enable the work to be carried out.,

i A In view of the great izportance ot‘ get.t.ing a supply of

‘ -' o water for the station, I would so far fiodify the recormend.
ans cozrt.ainad 1n ny letter above quoted as to reconmend to
BE Lt s cemtrition of one lakh uey be made by the lilitary
t.a8 a gra.nt in aid of the initial ex;penditure and an annus)

ihution of 10 »000/%0 cover share of working expenses and

tonance of the head works and meins, The l’.zwlicipa.lity in »€-
- e J

for these contributions to guarantee a mininun supply of

' &00 gallons pe é._t_ for the Oant.omnont,s, and to make no

,‘;v for water supplied for use.in Cantonments.

F 2 5. The axnual contribution of #5,10,000 for working expenses

B

1? caluul'*tec. as follows, The total cost of working expenses

_x e.,u" ~ted at 55,60,000 per annon of which I3 5000 is due to

- 3 - f'o
ﬂx‘rs extra cost of pumping %o enable sufficient head of water

ﬂ“Oi)uC‘.iIlé‘C‘. “o command all parts of the Cantomments which an ‘e
igher level than the city~of the lalance 1/11th visz.,
éS,OOC is depitable to the l'ilitary Deptt, ,the proportion being

6y . S g 4 - = v : 0
babe on the relative mumber of population of the Cantonments

ol 'A LThe cost of the | ilitary di: stribution .,Jute is cstinated
% i o "» 70,000 approximately, so if the present proposals

| r“a ‘accr.";t,‘_';(} the initial experditure on providin 7 the cantonm

- - " ~ 7 s 3y -1 $ 1y oI a ) T o
Witi: pure water will be I3,2,70,000 and the annual re

: cixring expenditure B, 10,000 foxd wor! ing charges(pumping,maine
nce of main &c)of the licipal systen plus charges for

il

-‘.tu 1@1ce of the pipeséc in Cantaoxmenta which would probebly
-

and 2.2000 per awung ot o .of.;ul amount, recurring

3 nivinfz a grant in aid of 3 lakhs of rupees for the oy o

L . \ oy
: 3 ARt e L o E 4

e
= ey .

. ing ou® @ hope of & luwnp sun contribution,

4s I would suggest the Govt, of Indis Pressing the Govh, of

lladras to have the schene worked oub and at the same tine holds
- v 5

Copy of a lebthter Mo.390 a/20th January 1806, fron the -

Engineer, ladras Commm, Jdlitary Works, to the Directe-
or (fenerel orf I Li],i‘ba.ry Worl;:;.

Chierl

ith reference to Iy N0.4820 d/10th Septeriber. 1805, on

the subject, of a pined water susply ror Bellary, I have the -

honour to report that T had an opportundity in Decenber last. at'..

natter witdi the C:ollector or Bella.ry
24. F‘rom this discu,

discussing the :

ssion end from subsequent correspondence
with 1 ‘rl.Treuentffere I guther . _ e '

- N
1.& Thet 1% 1oy be po:.:s:!.ble %o induce % 11

Whe ladras Govt,to givé; ':
4 grante-in-aid to the ?ellary 1 unicm*);.litj Lo enable them to

carry out a wa ter supply ‘scheme, »,"
SndL"Tlmt the Tesources orf the Hwdeiyelity will not allow or
their providing & yoarly sum GRceeding 3, 50,000 for the ';rorI:-

ing and ‘da.mwna.uce ol Va.'ber worl:s including interest on any

ich may have to be borrowsed and sinking fuand to
Tor depreciation or mechinery and plant and

sums Wi *)ro;viﬂ.e'. i
Tor repayment o
loans, A~

3rd§ That the 0011ect,or of Bellaxry i ;
schene for g

ot :Ln favour or the :
supply 1‘::'0:» wells at the Ioo'b of' the Gooper “ouﬁw
tedn, and th:l.n.gr:c that the Sanitary stineer to the Govt, of ’
Ud be quite preparec to abandun thds

were o remonable c.hanca orf mwmmg a Joim. 5
from tha Ha.ca.r:l riv'er.

«*t.nj That looking to the

I.mJAra.u woun Project ir ﬂlm

chene of uuwiy

.
T

great izs::mrt.ag;ce of tha San dt&'y cm-

ait ion ol Cowle Dosnar | Wihich, t ough no longor a part or Ca: Tol-

nents,doubtless oves much of its -)opula‘t.ion to
e Canton went, it night,

the proxis ty of
9o desireble o ask the Govt,or Indin

a
-ty
B, 1der +ha A< Foe iyt d ke s i U -
10 LOLL Wl LA LIV L *.i)..l.‘.tlur’ O.L n)‘}: ‘..‘..‘.. ‘.'_ e ) lC‘.f': -I(Lrl it Lo G
vyt 1 rey b o A Bsess i .
*O5L of a water JpSis BCAGe than would be ue to

coutl Louunlation of +hip .ili‘b(..l*,'
- ’ ol

e

e - o
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3 ] I
3 Peraven cdven ir the roungh eotirmte fomyarded to . j , )
i : 3 - | v = g \\Q‘Pon)\ O\A KA
{ you with 1y fi0,482C dated 10th September 1908, showed the total : e % f ;
| ¥ B ! : | {3 b &
X . &f the ‘oint scheme as’ 7¥ lakhs and the amnual charges fo \ . & ' ! ¥ Q
,’ gost of the Jjoint sclione & T¥ Askhe aind . ! F'{" (2) Q{'{ LN N\l &h/\‘ ék&\\ﬂ:xz%
worting and paintenance as Ra 485000, It was calculated that the lf el B \ : %
o 4 . ‘ L/ ) 3 . 1."
military share of initial cost ( ercluding cantonment distribution ) 1’: g , '(’0 oA~ \\*-k(h 1Y Dhuowae _
3 4 4 ‘ ! | i :
qould cone to about 1 laih, and the rilitary share of annual - ; ; . ,’ .
charges to about Rs,9,000, Assw dng that o grant=in-aid of 3 ! ;a ,
il the | |
—

1akhs night Do obtained fron(!ndras Government, the calculations

showed that the annul charge to be borne by the Iunicilipelity ‘ ,\ ot | "
; }\ -

" e e e b2 4 n e fantara v o miatole 4 W4 ¢ : & 3 . E J
- adviehen o g D W l%qﬁ. LL’{\D/WLM\«\MW\N LA (‘nm\uk h\t l%l-cuMBW %
eharge would e consid yrably beyond thelr neans,

i - I . ry - v 3 ’ ¥
4 g i ] s " { .‘ ¥ 4 ) : i, 2
Lo The figures given in this estlratlsc are, however, nere l B ; tor o Q"“{P'Uu’w\ omAs ML LAl C'A‘”“’W wrAAn ﬁ,\j

ADD nss Apd At is haxrdly s ible to @eal with tl . $ 4 / ;
&pm? x:[_;::?.‘t.im-.,, A ¥ | K‘:’UQ\R‘U‘A‘. S'MUA S el . k\u kam'{, d&olA w(,ba; AL
Financial aspect of the schenrc until. the vroject has bhoen worked . T .

4

| N 1 ls il 4 1§ b & o F 5 3 e r; - ¢ ' - . v . : '
L ettt el i o b, iidietng i ; %(}U\u\/\»\:u&/\ﬁ WA ol : oA A 40TV ‘(\*Lfﬂ“w‘ﬁh AP
gest that the Governnent ‘of Indie be Moved Lo urge upon the & .

K | i~ v
' . 1 | | :
Vadras Government the desirabllity of Jreparing & st lod scliene ]t i Mk .
for the woter-suppiy of Bellary to serve bothl Ul eily and bl Y i 5 i 3 r ‘g ) 4
hioh ‘i - ' i Q. & ,N\AMNQ N vieess oo ko Ww mo
cahtonnent, and to fix Thg Wworms on Wihich Liw [ALitaly Veariont : ’ |
.
{

join whe schemrng,; shother o1l Whb asls oLl o SLAXe 1 Uo . | .
et , | et m,}\o*r C wdh o %cw oxc\u.,rnmb reawveeoMs A e

4nitial outlay end cost oi maintenance, Or on Luo LaBLs Ol & TLLG : { [ -

o4

3 { e i\ y g - i i
for water to be supplicd Dy the Municipality to the cantonrents ‘ 1 ! Pleiirsns B l_b Ot\)’\kl?‘(i\' m k. R’b i o o
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BELLARY WATER SUFPPLY

NOTE BY THE SANITARY ENGTNERR

The experiments with reference to the Copper
Hills having been now completed it bacdmes the duty of the
Sanitary Board to place sone resolution before Governuent
which will allow of an sarly decigsbon being come to a5 to
what scheme or what combination of schemes should be adopt—

ed so that the design therefexr putl in hand. The Governuent

-

of India, vide jetter of Nirector CGeneral Military Works
aucoupanyinblis degsirous that some scheme should be decided
on and carried out at an early date & this Note ig circu~.
lated to the Board not in order that th° dntallo of any ‘

schene be crdticised but rather that thu Board should re-—

commend to Governm ‘b which of the following schemesifl any
Wreoe v wi

»

should be accepted.
'H j 2 ‘hpre are now three schomes Vizie s
8 e o0 drel
i (1) The Pabari River Scheue
i : (2) The Copper Hills Schen®.
- ‘ (3) The Alipore Tank Schene.

' i 7or convenience I talkke the Hagari scheme as

first in order. The report on thé Hagari scheme was sent to

N the Collector of Bellary & through him apparently it reach=
$ B ’
5 od the Director General of Military Works, The cost of this
B ; 2 RE

& scheme is estimated at §60,000 but I am not at all sure

,gg) that when the scheme is worked out in detail 1t will be

| possible to liwit the cost to any such amount. The scheme
igs a 10 galloﬁs 5cheme xcept the pumping main the size of
which ig estimated for 15 gallons. The financial one 1is not‘;

the only objection to the cost of this schexe., The Sanitaryf



Commissioner has placed on record as far a8 I rememp

er that,

this scheme should be looked on only as g last peg

a8 - & Ource ags the
gl wateri of the Fagari are far from chenécally pyup e

uns

‘ : Uit
‘'able for drinking purposes. I may leave thig

Point to pe noted
on by the Sanitary Commissioner who hag made
Lvrvey

: § hope 0o Shew furthey
on there is no advantage in the adoption of this sche
, 48 8chene,

of the river at the proposed offtake. Ag

The
4 Tull report on the
experiments &c in regard to this scheme ig attached, mhe %

. R & st.

next scheme is the Copper Hills scheme-

. Sanitary Engineer does not consider that it can safely be

agsuned that more than 300000 gallons Per diem can be Obtaineg
e

from this scheme. This is based on what is considered a low
7 eg
=timate from the results of the experiments made but the ex

pgriment was for a very short periodlthe trench short in con

parison to what would have to be congstructed and it ig there

fore very difficult if not impossible to Say what would b t,

1 from a galle 29000 fe:t long, T 1 X
& ry ong. The amount, of water to be obtain-

P 8d would decraase I think very rapidly the further the 211
e 8 ery

g‘{:f exteddsfron the centre of the valley,

{ x- I do not therefore fe 1l at a1} assured that

even 300000 gallons 49" 6 gallons pzr head could pe obtained

&>

;“‘ ;
¥ | bution work 45ibs080 or 2. total of

11 14 . The estimate 2,20,000 (exclusi
U A 120 e ( ) .lve of digtri-
1 W) is I think also

® wﬁtﬂd a&udfﬁ‘&&/
| | not be as 18 proposed. WekS=SoVeREE would add tre.

! wendously to the cost,

7 g The scheme however might be considered ag g

| supplenental scheme which could be «constructed should schene

] No. 3 which I shall presently describe fail to deliver the p

‘quired supply, and in such case the water from the Copper i1l

scheme might either be pumped direct into the town or prefeng
F = "

The I'outeg

‘ kZiy into the service reservoir at A (see tPaCinL).

such pipe lines are marked on tracing acconyp

k4 anying,

v .
i kY o I now come to the Alipore scheme thi

8cheme is fully described in a note by Mr, Waleh, who oo
* Wy original

lchief Engineer at the time, His note is attacheg
&ﬁport and all other papers are in the file forwardeq R

‘ x
l‘., ‘;’/" a-
Sl achf]
I8 1ow.the gallery should 2 ONs i
j , 3 £ y shou be constructed above the bund & coulg o /‘; !
@LL-CZA-.&»-.’

/ T
V4

very carefully over the calculation of the inflow & outflow

of the tank and seeingfihat it was not likely that 16 gal-
lons pexr head could be supplied I have adopted a supply of
10 gallons per head and the evaporation of 7 feet Ter annum
as assumed by Mr, Walch, The inflow & outflow of the tank
raised & fect (bu&’not exﬁended a8 originally proposed) has
be:n carefully plotted according to Rippl?s method & the
pass curve derived therefrom shews that even at the end of
the very bad years referred to by Mr. Walch Viz 1883 & 1884
there would still be in the tank.a balance of z.fﬁ nillion
C.ft. and this under the unfavourable condition of taking
the tank empty at the beginning of the year 1880,
& Mr. Walch has oul\tted to take into consideration
the/stfﬁiéé?s wgébh wounld run §o waste & of course we are
mm/dga‘.i—:i/n;;/with a supply of 10 AT Eore et Mad " 1 AR
15 gallons.,
s : Under th2 system adopted of continuous plott-
ing of the demand & supply curves & their regults there can
be no.doubt that the tank if raised will supply Bellary - .
with ten gallons per head. The pragsent tank can contain
only 102 millidns'cgfb; with an area of '342: acres at F,T,L,
; g Bk 1
while the raised ta:&’%ua hold 152 millioms C.ft. with

370 acres area, at sane level, : Pl P v

PN It is not a question of the benefit to be de~
rived from the increase in capacipy in the three dry years
but the benefit derived during those years from the surplus
amount, remaining in the tank at the beginning of dry years.
77 I need‘nqﬁ further dilate on this point the
diagrang }orwarded herewith shew absolutely what wou1d>have
be“n the state of matters between 1880 and 1891 or for 12
years (including the three driest years) at which latter
date the scheuwe was framed. Mr. Walch it may be said, accepts
the figures of the absolute 5upp1y from ﬂhe areas included
by th2 new channels, |

/2 . The schexe as originally designed was es-—

tinated at/inulndinb establishLent'm 9,006,642 but if the
ik da



.
1
i
)- ‘A
Wi
ol

supply of 10 gallons instead of

B 5,67,121 would be the town share

tank be raised & not.extended & other Teductigng

16 gallong the es

be nade for a

tinate would
stand as follows,narely a total of B 7,15,000 of ot

ch

& Bs 1,47,779 the cantonrent,

\
Description of Works Cost égg¥2 Cantgg;igt
e
Supp}y Channels &C==m——=—==— 90,000 77,728 F—;;:;;;-—-
Raising & strengthening
Allipore Tank Bund—---—| 49,000 42,5319 6,681
Extending existing sluice-—- 600 518 82
Outlet arrangements at head
of sluilce——w—rewa 6,000 5,182 818
Engine & Boiler Hous@——=————- 20,000 17,2753 2,727
Engine Drivers quarters ——-—-— 6,000 5,182 818
Store shed—=——————e—eem———— 2,000 1,72 279
Engines, Pumps and Boilers
including erection-=————- 31,850 27,507 4,545
Service Reservoir-————ceoaecm- 40,000 34,5486 5,454
Supply & delivery of pipes--|3,50,000 2,681,558 88,442
Laying and jointing——sese——— 65,000 46,570 18,450
Total----16,60.450 15,20,111 |3 49 559
ContingencieséC———mm—mmeem—_ 54,550 47,110 7,440
Total——— 7,15,000 15,67,121 |1,47,779

If the Government of Madras made, ags

as proposedd, in addition to the cost of their share the Min

arn exs

ceptional case, a grant of say 5 Lacs & the Military of yiath

5 e |
~pality would have to borrow only B 1,67,121 ang their actual
§ annual expenditure would not be more than (includin, repay-
.ment of loan)
5.,96% on 1,67,12]1 =~—=——- - 9960
Annual chatges for pumping
- 87 of 6028=meuma. 52053
66 g
Powame for Maintemance 9090
24,165

:q;wnich is well within their powers as it is sajiq ps 50, 000
N {

“

. -
) >

annually could be afforded.

% . It is requested that this

early att@ntion as the Govermmuent of India is anxious for

ey

some scheme to be carried out at an early date,

§

ot
h,

question nmay receive

Fhee oZ J‘m@%r -
Hﬁwﬁf¥$;¢71, 2?.;7;95'
5104"“F7é£¢aooo Filjf{kg
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Sanitary Engineer to Government,
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Office Note by thes HSanitary Commissionen

Ioth August --1896, : \J¥

Ho-

R2 thes Bellary water scheme -

(I) With refsrence to para 2 of the Sanitary Fngins=er's
Notes ,my visws are detailed in the accompanying copy of
Anle) /5.4-96 .
latt=ar No 808 -SA addrass=d to ths Collactor ,Bsllary .
(2) Thare being no doubt as to the finanecisal Caﬁabilities
of the Munieipality (vid=s S8anitary Fneginssr's Note Para
I3) to support a schem= sufficisntly comprahensive to =n-
sure not merely that water shall bs supplisdto the
town ,but that also Zkgt it shall be of a quantity and
quality to =nsurs sanizéry results, I considsr thes schems
that should be adopted is that of unitine the Coppear Hill
gélle ry with that for thas snlargemant of tha drazinapge
arsfof the Allipur tank .
(3) As the Coppsr Hill supply must bs regardsd as supple.
mental to the greatsr impounding scheme at Allipur ,znd
punctuality of delivery would not be ageantial so long a8
ultimate economy of tha rmain tank supply waé affectad it
worth while considering whether axpenditure would not
be saved by trusting to pumping frem the gallery to ths
service reservoir by wind power.
(4) fgr1~~r ». in considsring ths financial possibilitiss
of the scheme , it is acvisable to ramember that if the
supply is to be anitarily saf'= that portion collsect=ad in
Allipur tank should be subjscted to filtv;tinn before dis-

tribution , as it is obtzin=d from an inhaebhit=d ar=s.

Th® Copper Hill supply would not require filtration.

sSurgeon Lt Col

Sanitary Commission«r for Madres,

‘_r
/V?ﬁ'é"/)/ﬂz 1o ,7»1.1? ///(
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Note by the Sanitary Sngineer t6 Governsient, \\\
2 ,

v

-

Reference ~--- Note by the President, Sanitary Board
No. 155 S dated 2nd, October 1896 i)

mhe eptlnate of ks 7 §0,000 for thlsgcheme in the
report dated 19th. February 1895 nust be considered only as
an approxinate estimate/though‘it was as nearAan appoxi-
mation as possible with the information then available,
Since then Survey & levels hawve been taken for the Hagri
gcﬁeme & the nroper site Tnor the headworko has been loaa%eﬂﬁﬁtw

It is now found that the actual 1ift, exclumive of frictimn

- @l head in the plpen,is ﬂéo feet against 105 and taat the
actual length of the nain will be SQDOO ree* instead of

42080 fest (8 niles) assumed originally. The origiral

length was measured off a plan 1 inch= 1 mide ,

* o g

2 The gize proposed for the punping lain 15-19.;‘:,:

e

inches, which requires a hydraulic grade of 2 in 1000 tq de~

liver 687 gallons'per ninute (15 gallons supply). The head

-

B . R i S T L e R
fReal it . e O HERERIRL ks o s R
J = et ) e T o ' il o e G

required in & length of 50000 feet will be 100 feet and :”

<

totel 1ift will “therefore be 240+ 100 = 540 feet. In tﬁek "{;A-
Preuldent’v note an error hag crept in byqﬁﬁﬂminﬁ for tﬁa

15 gallons scheme the same 1ift as in the 10 gallons uehﬂﬁe
The total 1ift in gl 10 gallons scheme will now be 285
feet, ‘ ; 3  x 2 ‘5?
S : ~The thickness of‘ﬂne‘ﬁain sheuiémchéurse‘bé "f{
calcula£ed for a 15 gallona supply as evaﬁtually'iﬂ is ex— |
pected to carry ﬁhis quantity. The following table gives.
the thickness of pipes (and weight) necessary for :

heads in a 12 inpﬁ pipe (see Fanning)




i
TR A o
B o YR

Average weight per foot

.
(@)
48]

Je ¥
5 cwts, s Lo
ot
3
gr']
e i

By plotting the hydraulic gradient of the dunping nain it %«
i} found that the pipe should have the: following thickness for

the lengths noted oDnposite then.‘

For 9000 feet~—aB

i - ¥
: For 21000 feet- 5 *
» FOr 15000 fect- ¥ A T
. 16
i . For _5000 fe:t—= 2"
W
Joelad . 50,000 foet
4. T ¢ o e 3 nai Wi W De Re
| ‘he cost of the nain will now be ks 2,94,000 4in
round figures,
i
}
L
&
llote

i - ; ’ ¥ ;
40 reduction is possible in the thickness given

V.4
m g Al e B I S ” s
they are thlczneg% I'ron actual calculations, In Anerican prac-

tice muech greater thickness ig given in direct Punping schen
: E ) ¢ PALLPL I SCl 2GS &
™ i Nnefa Il i3 e
For ingtance damming pives a case where a 12 " pine 18 " hag
: 6 ¥
been used for only & head of 260 feet "
26 et,

{}
; ™~
The cost of the Hagri Schene as revised will now be ]
1
Tirde £
approxXimately as follows) — ¥y
\g X
bt
Degscription of work.- 15 gallons 10 gallons
supply, supply.
Ks- /Os:
InTiltration BOTEE: <l i &0, 000 &0, 000
Fngine House, Drivers Quarters,
store she@,land, fencing &o-----| 50,000 0,000
ENZIines ol DUIDE o mimmm o i s 96,000 75,000
0,000 feet of 12 " punping
NEIN PIPES == i oo i o i e 294,000 %;4,000
* Service Reservoil—=—b—dee oo 75,000 50,000
L g
Distribution system ————————u—- 216,000 215,000
7 ,80,000 7 554,000
Contingenciegssshdau- oot L 00 :l 70,000 66,000
Tl
«/slar /Cs: | g 56 000 8,00, 000
1
\ﬁ'
Note The service reservoirs Drovided in estinate are

-

of 1% days capacity. A three days storage is advisable in
this schene considering that the main is over 9 mileg in

©

length under a maxinun pPressure of. 540. feet,

Tt is assumed that the Governnent is prepared to contribute
at least 5 laklis towaids any scheme for the Water Supply of
Bellary & if the Military Department make & grant of 1 lakh
the Municipality will have to DProvide 4,5 lakhs in tlhe 15

gallons gscheme & 4 laklis 1% 4] tne 10 gallons schéﬁé which re-

presents ks 27,000 & Is 24,000 annually s, interest & sink-

ing fund,

o, The pumping charges will be Tor the 15 gallons

schene,

66000 X 15 X 540 X 10 X 568 il
1,000,000 X 16 s

B 77,000 in round figures,

¢

o S

- e el

o




iﬁ the 10 gallons schene the punping charges will b
e

66,000 X 10 X 285-10X565 _
1,000,000 X 16 . % & v

&

Is 43,000 AT e

m@@vtotal cost to the Aunlcipality on the agunption that
8t Mili-

tawy Department w111 pay Is* 10,000 toward
8 PUBNDing charges w :
" j will ";

! , .

e

W Wik gallons lS}ééllons

e schemne
: , , ; ’ . scheme

® i ; |
. - .

‘(“ : Irlllﬁere‘s‘b “and ginking TUNd == e o h4, 000 - ,000
R, ?um B S L s syt e i i b Bl e e i ek = 7 ; . ’7_ R
ping Charg(na -t s 15 B 000 5 ,000 :

'\ Maintenance of pipes &c—-—————--—--4; ‘ 5,000' 5,000 ’

» i

62,000 | 99,000

-

6. i S
. ‘ In_the estinates for the Hagri Scheme NO. pro-

- vi . .'t' x s -
it ¥ sion ig made for.the Military Distribution System, The coat of
P .this i.e., about ?»1,70,000 (vide letter from the Director Gené-
W\a rgl-ef iilitery -Works lio, 1084 B dated 16th, April 1896) the

Military Department is prepared to incur 4n addition to the con-

e

sribu : wards
tr ot of 1 lakh towards the’ general scheme, The Hagri Scherie g |

57

A R
oS -?N;-sms-"}:

will therefore cost the Military Denarﬁment an initial outla T
Y 0 ¥ s

AT akm SN My

B 2 .
5§ 2,70,000 and an annual expenditure of R 10,000 punping+TF: 2000

.ifxmaintenance of pipes in Cantonment,

Copper Hills Schene .

e T |
‘he work proposed is i
8 a continuous trench across

vall s
th@ ey & under such circumstances accordlnb to fanning it i

@

SRS S N

: #f"ed'or 3 :
8ay 9 nillion cft pér square nile Which equals to about 27

hige mg&ilioﬁ,aft for the wh
A .%& ole drainage area while the yearly yield

e i

~

independent of any other scheme will be I

at the'g
tank will retain the g
at present drains off the ar

feed the underground springs

B

Sanitary
9, The punpihg charges will be

500,000 X 565 X 40 (1ift) X 10

allery which will hold about 74 million cfte.

reater portion of the rainfall Whl

ea, & in dry weather it wi.

The cost of the schene including distripbution

5,70,000 (vide

Pngineer’s and chief Pngineer’s Notes)

1000, 000 k 16

Rs 2800%

Assuming that Government will contribute a moiety of the

cost the annual cost to the
Funds

Interest & sinkfngﬁpn B 1, 85,000 ==

Punping charges

Municipality will be

|
1
1
1
1
I
1
|
I
|
|
I
1
1
I
i
1
1
|
1
1
1
=
£

Maintenance of pipes

1t i8 nod wpyarent how thesfigure of L *o3
dent llote was arrived at.

10.

digstribution Tlp“" in the town of Bellary (exclusive ij

Ccantonment) for

bined with the Alipore Scheme the cost of the .,upply from.

the Copper H
B 5,70, OOO as the Sanitary Tngineer’s

13
on the
town & Cantonment for a 15 gallons schene.

Alipore Tank Schene,

1L The question ag reéards the quality of the
water in; the Alipore tank has never been raised beferé *_”%

though the scheme has been under Gonsideration for years

Das

no doubt that it is ‘so & far superior to the Hagri water.

2. In calculating the cost of thl

i Tﬁé‘ééﬁimafe of Ts 3,70,000 includes cost Of |
a dellvery of 10 gallong per head, If comr X
ills will be only L 2,20,000 instead of

Alipore schene includes complqte dlutribution

e
,000 &n&ﬁhe Bresi-<4

estinate in his note,

,u

in tha

/(:
f
\f 4

-

t, The water has always been considered good., mhere 15[‘

=

5 schene %@ the

Junlcinality the Pregldent takes the contribution from the

1ilitary Department as 1 lalth but in the Sanitary ‘ng1neer4

neno the share of the Military Departnent is calculated-am

v B T - mmsar=m. — "Wt o T WU,

1,47,000, If however the Military Department is not



prepared o contribute any nore than its €quitable share of cost

bthe ual cost to the Municipality will be

a8 under
,Q.., Interest & sinking fund on R Rs67 28 Blemmm g 3 16,000
? -I)ing Cllarges ——————— -——-*-—-_——_‘—----_T-.-FS 5’ B o

Maintenance——————————----~————-—--——--_-_;::EL_E‘QQQ--_

Say_=Ps 50 000
—N\\

“Tn thig scheme provision is nade for pipes in the cantonnent, but,

.A 3n0t distribution in barracks,The latter will cost about Iy 7qggo.
'.i\

Jnne cost to the IMilitary Department in. the Alipore Schene will be

Initial cost
ké-w Contribution towards the general schere
:;lf M including pipes in Cantonmenfes—r—————m—_ Ts 1:47;000 (
J?ﬁtﬁ 7 Additional Ffor distribution in barracksé&c Is 70.000_;;_
e Total I3 2,17,000 ¢
"”g Annual cost »
3Cif“ BUNPI NG~ e e I 1000

Maintenance of DPipes-——-———mrmemm oo e L 2000

Total——- 3000

CogpihedAAIinore Tank & Copper liountain Schene.

The cost of this schere will be

Alipore Tank Schenesme—-—-~f5 7,185,000

GOPDOT Hill Solene=edawiwma 12, 20,000

I 9,55,000

The punping charges will be

Alipore Tank SUPPLYy =—=mm e Es 6025
Copper Hill SUpPDLy wme e mmmm I 2800
Is 8825

The Military share of the punping charges in the coribined schene

will be a@bout Is 1000 or Is 9000 less thsn in the Hagri gschene,
‘I3 9000 capitalised at 5 & represents 3 lakhs, “If the Military De-
partment con£ributes to tﬁe Municipality Is 2,5 lalths in the cage
?vqf the coribined schcmé the expenditure to them will still be

less than in the Hagri Schene,

B 5 0 Governmeht will contribute 5 laltis o The anount
| the Municipality has to provide will i such case be 5,85 lalkhs.

The cost of the combined scheme to fle Municipali-

e S i e

Lo oY - i TN SR

P R Gt . -n.:‘“‘:"}.- e :
> ‘ o __‘. < 1} ‘ y 4
l(‘- o
o
g 5
Interest & Sinking fund on 5.85 lakhg-———~H3 25,00
Punping charges (less 1000 to Military )—-Is ,8?%\:*
Maintenance ———————m——————— R S S B3 g_&_
‘ ’ say Is 40,000
1. The cost to the Military Departnent in the

coribined scheme will be

Initial cost

'Contribution to Municipality including pipes
in Cantonment-—~——-——————~—————fn——m 2,850,000

Distribution within Darracks ———=—wa Jis 70,000

Anmnual cost

CUBDIAG CHETTOE -ttt s e i i 2 T5° 1000 ,
Y
laintenance of Pipes——————mmmeee—o Is 2000 &
¢ s 5000
18. Comparing the Hagri schenme (1o gallons ) and

the conbined Alipore & Copper Hills achemne the statenent asg
regards the Municipality & the Miditary "Sepa.r‘tmel_lt stands
thus: - L}
g,
Annual Cost ha
3
"]

!
o A
e I

Municipality Military Dept,

Hagri scheme (10 gallons)-- 62,000 1 16,510 o
Conbined Alipore & Copper
Hills Schemes ~—-sem—msico 40,000 12,600 35
” fﬁ‘r‘ :ﬁhi
- including interest on capital charges at 3 per cent.

19, “he Undersigned notes that the President’ states

that the quality of water of the Hagri will be good when 5.3

punped from‘wells; there is no ground for this statement &

though it may turn out to Dbe

y

S0 it is doubtful ) Gonoidering
the pollution the uanitary Comnig

.
%

sioner has found which iLfA?f

not one ilkely to be renoved by natural sand filtmamioni>

The Janitary Corfnissioner ig 1t 1s understood ;r*atly



. opposed to tlie use of Hagri "‘até"“if any othe 3
T source can' be : § >
adopted & it is therefore a que stion whether He g pre o
+ ¢ 15 Dprepared to 2
{-
COHulGeI‘ the Hagri Scheme at all under the Circur
1(‘

Stanceg,
| 58, i The'lUndersigned favors the “lipore Schene
f uuppleﬂ__el'ji‘f i 2 19 found ~1n§u:f1c1ent by the Copper Tiid1s
]?d acheme especially as it l:> f cQeapet dne & the water {g Purer
, r', while the Sanitary Pngineer hi mseli believes the TNty w1y b l:

'J{' perfectly sufficient,

Sanitary Engineer to Covernment
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