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Reguesting, with remarks, the Sauitary ]‘}nﬁiueer to undertake without delay the

: ; sinking of
the double twin woll saggested by the Sanitary

oard in connection with the — of Bezwada.
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. £ e 8. Having thus described the necessity for locating the works at the site shown the scheme
¥ - proposed may now be described. |
8 N 9. Accompanying this report will be found a book of the following plans :—
by 5 Bheets No. 1 to 8—General survey plan, showing head works, pipe linas, ete. :
GOVERNMENT OF MADRAS. = Sheet No. 9—Site plan of infiltration wells. R
o] e Do.  10—Plan of infiltration wells.
- : ‘ Do.  I1—Plan showing site of engine house.
LOCAL AND MUNICIPAL DEPARTMENT. &l Do 12—Plan of engine house.
5 Do.  13—Section showing hydraulic gradient of ‘pumping main.
Ll i R Do.  14—Plan of service reservoir.
3 _Sheets Nos. 15 and 16—Sections showing hydraulic gradients of pipes.
. o ¢
Reap—the following paper :— b1 = 10. The following levels bave affected the partieulars of the design :—
i S Of the sanita Board' No. 165‘8 datﬁd lath A i . \3:" ' 'y 5 } Aniout level L. e LA L .. .. .. 47‘00
Proceedig A4 : g 3 pril 1809 3C g Maximum flood level .. s e in o 7 6755
Read—the following papers :— 1..W. level at anicut e ] e e o et 4000

Letter—from J. A. Joxgs, Esq., M.L0.E, P.R.5.E., Sanitary Engineer to Government.
To—the Secretary to the Sanitary Board. g A

Dated—the 5th Angust 1808,

No.—1241.

The latter two are probably extremes, the first of them because the anicut, it is understood,
is about to be lowered ; they are, however, safe levels to base designs upon. The works are about
a mile higher 1‘1)8 the river than the anicut and the maximam flood level Lere has been taken as
70:00, the L.W. level remaining at 40:00. The ground level at the site of the wells is
6060, The extreme variation of water level is therefore 70:00—40-00 — 30 feet and at flood
level the site of the wells will be covered by about 10 feet of water. It is evident therefore that
the pumping station could not be placed near the wells without raising it high above ground

level nor without expensive approaches, fuel stages, otc., and it has, in fact, to be located a
considerable distance away. '

11. These are some of the reasons ‘which have influenced the design for the head works
and which determined the undersigned to adopt a system of hydraulic pumping, whereby it is
possible to locate the pumping station on high ground above flood level and wfi‘ch has the further
advantage of obviating the necessity for laying the connecting pipe along the wells at a lovel 3
25 feet below ground and 5 feet under ordinary water level (as at &‘riohinopo]y) where the work
was both extremely difficult and expensive at a much less depth. The wells might have been
located in the river-bed itself but for the fact that this pipe would have had to be sa ported in
some manner between the wells either above or below low water level and this would have led to
the same difficulties which have heen enumeratod above in regard fo a supply drawn directly
from the river. LER 7

12 Before referring further to tho works in detail, it is desirable to refer to the quantity of
water which it is proposed to supply ; this is shown in the following table and in passing it ma
be remarked that the number an position of the fountains were arranged in consultation wit
the Collector of Kistna and the Chairinan of the Municipal Council of Bezwada :—

I have the honour to forward herewith report, plans and an estimate

! amounting
to Rs. 3,756,400 in respect to a scheme for the supply of water to Bezwada.
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Excrosune,

Report on scheme for the supply of water to Bezwada

Former reports on this subject have given reasons why an impro.\'vd wate
town of Beawada is a necessity and these need not be hore recapitulated.

2. The scheme last presented for a water-supply to this town
of supply was from wells behind the training walls of the
Railway bridge ; for several reasons this site was condemne:
in compliance with (.0., Mis, No. 825 M., dated 27th Feln
scheme was undertaken and this is now presentad

r-supply for the

was one in which the soareo
river Kistna above the Fast Coast
l and the scheme was abandoued and,
nary 1807, the preparation of a new

3. No other convenient site than that originally selected below the
available and hence the new site had to be above the anieut, '

4. It then became a question (and this is a point which when collpe

Kistna anicut was

ting from below the

anicut did not fall to be considered) wheth er the water shonld be pumped di . : g it 4
: gy, , ; rectly from the river ; : Maximuam

or obtained by wells on the banks. This question*might have affected the location of the head Name of suburb. Fresont | Prospaotive 3‘:?;:553 uufply - Nm;lfb" Nun;bor
works but has not done so as there was no possible site for a pumping stati til : population. | population, | ** 1 BUION gyjiong o 8 SR

. 1 Tele b Hill and here he & uon unti passing up minute. « | hydrants.
th(:)(;wm oy and here the land, except a small portion, is subject to the river
foods. ) . .

: 5. To !mvo ﬂf!ll‘litt.ed of the wator lfcing drawn directly from the river would have necessitated Ssbwads 018 Town-
Iaymg the inlet pipe 0_1”](9!‘ abave lﬂﬂlel!m flood level (70°00) or on the bed of the river, the {
first wonld have necessitated a very strong iron pier, eto., and the latter wonld have been extremely OI:Il l;:;:'n "'.?3.'.,'. Rl ‘?'23“ . |
difficnlt if not financially impossible to execute and had the pipe been laid just at sufficient ;:b e Works Depistiatns, { j 18,440 21,200 418,000 443 8 23
distance below lowest water level an iron supporting pier would still huve heon necossary, diffieult floating populution e 3,710
and expensive to constraet, while the ultimate cost of the works in all these CASOS 'w ..,1(]'1;,,“. been L RS SR T S Zlﬁ 800 12,000 18 9 4
- e . g ! ! ‘ ) Bud“ngh.mpg e = . # 1,586 8,000 120,000 164 26 8

dlﬂiou]t'to estimate with any approach to exactness, Other diffioultios presented themsolves as — . NG (71 Wby
to location of pumps, ete., had any of these plans been adopted. Total . 20,741 30,000 160,000 625 73 35

6. Again, had the water been drawn from the

river direotly i ro o be y
the Blters would have bad {0 be placed shov, high floud ];v(:o Y 1t would have had to be filtered

double set of pumping engines—there was also the diffienlt
where the head works have necessarily been located

e ——— — ———— -

'l and this would have nocessitated o

13. The daily supply intended is, it will be seen from the above, 450,000 gallons per diem
y of finding any site for filter near

‘and the whole of this is required in 12 hours or, say, a maximum of 625 gallons per minute.
‘14. To obtain this supply it is proposed to sink three wells 15 foet diametex in the positions
indicated on sheet No. 5,

15. The top of the curb of the pro‘posed wells will be at a level of 2500 that is 15 feet below
lowest water level—this water level will, by pumping, be reduced however to 35 feet so that there
is 10 feet between lowest pumping level and ourb.

7. The Banitary Commissioner indicated the Site now se
ahove Telegraph Hill, but it was found that here the same objection had to be faced whish was
considered one of the main objections to the site seleoted for the head works of the former
scheme below the anicut, viz., the presence of burial-grounds~—iu this case new and not old. A
survey along the river disclosed a number of these along the banks afd so far up the river that
‘there was no chanoe of obtaining a site which would entirely avoid them. After consulting the
Banitary Commissioner the site for the wells from which it is proposed to obtain the aul'Plv_ was
fixed as shown on the plans; one small burial-ground is somowhat near the site but tho depth
from which the water will bo drawn and the character of the upper strata militate against any

chance of contamination therefrom—to have goue further up the river again as already stated
would have led to location near other burial-grounds. ‘ ;

lected for the works, viz., slightly

16 The stratain which the wells will be sunk bave been determined by borings, but very
complete borings (with which ours agree) were taken on the site in connection with the Kistna
bridge of the Kast Coast Railway. The details of these are to be found in @.0., No. 796 R. R "
Public Works, dated 7th June 1800. The upper surface is sometimes clay and sand and the
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4 No. 661 M., 11T May 1899,

ths of 40 and 50 feet, coarse red sand ; it is from this latter stratum that the
‘%:’ggmtgg?nh:n% it may therefore be expected to be pgrfectly pure. As al} the water
ill enter by the bottom of the wells, the steining being built of snecked rabble in surki and
wlastered inside and outside with cement 1 inch thick, there is no chance of infiltration of any
impure wator, surface or otherwise.

17. The yield of the wells cannot be determined, but it is expected, looking to experiance in
other places with wells of a less depth, that the wells will each yield not less than 250 gallons
per minnte—three wells will thns give 7.0 gallons per minute as against 625 gallons per minute
required for the full supply of 15 gallons per head over the whole population ; but, as is well
known at first, the demand does not exceed 7 or 8 gallons per head. The number of wells
proposed siounld therefore at first be ample.

18. The wells are carried up above flood level and the cill of the entrance to each well is
placed 15 feet above flood level—mno flood water will therefore enter the wells.

19. In each well is placed a hydraulic motor pump actuated from the main pumping
etation to be hereafter described. The pump rests on iron girders and is so located that its
discbarge is 22 feet above lowest water level when pumping. This places the pnmp floor 9 feet
below ground lovel and in construction it will be advisable to see if this latter dimension cannot
be redued though the discharge would then be above the level of the pumping or discharge
main.

20. Referring to sheet No. 5 it will be seen that three pipes are shown viz, (1 a pipe
called the pressure main which w.ill be under pressure when pumping to the extent of 1,000 Ihs.
per square inch, {2) & retuin nmm‘whumm the water nsed for actuating the motor pumps will_l)e
returned to the main pumping station for use again, /3) the pumping or discharge main into which
the water will be lifted by the hydraulic motor pump and dimgnrged into the service reservoir
hereafter to be referred to. ‘The pumping main is 12° diameter. The water used to actuate
the pumps does not come into contact with the water pumped from the wells though it will be
actually the same water derived when reqaiired from the service veservoir; this will be again
referred to

21. The motor pumps will each raise 209 gallons per minute or for three puups H2)
gallons which will be the amount required whon the full 15 gallons per bead for the inereased
popnlation allowed for is demanded, but this will not be for many vears so that there is ample
margin. 'The wells, as before stated, should yield 250 gallons each.” The wells will in construc-
tion have their curbs placed as near water level as possible aud thon sunk from that lovel. They
‘will be loaded at bottom with metal to prevent sand rising, but as it is not intended to lower the
water by more than 5 feet below what it stands at outside the well sand will not be likely to bo
-drawn out even without the loading. If the well supply should be foand insufficient additional
wells with motor pumps will be required, but these additional pomps will not require additional
power at the wain station because the quautity of water to be raised will remain the same.

29. The location of the pumping station is shown on sheet No. 5. It consists of an ""ﬂi“"
and boiler houso, engine drivers’ quarters and stores, The engine and boiler honse accom=
modates, in addition, the accumulator and taunks for the reserve water for hydraulic pumping.
The dimensions of these buildings have been determined in communieation with the Glenfield
Company who have been good enough to give the undersigned rough estimates and notes as (0
the machinery required. The site is the only convenient one available and borings show that it
will bo necessary to place the building on wells as shown in sheet No. 12

23. The engine room will be 25' x 25’ and will accommodate two pairs of coupled,
horizontal, high pressure, rotatory, non-condensing hydraulic pumping ongines and four
single acting ram pumps of 2§° diameter and 16 stroke suitable for 1,000 ibs. working pressure.
[n the accumulator room will be a hydraulic acoumulator. Ram 10" diameter X ]
stroke for same pressure. The boiler house will sccommodate two Babeox and Willcox steam
boilers working at 120 1bs, qrounro-; the chimney will be a steel chimney outside boiler house
60" and 30" in dimmeter. In the tank room there will he two tanks 12 % 4 x ¢ ench ;
these tanks after the machinery is in operation will be fed from the service reservoir They will
contain the water to be used by the hydraulic pump from which the water will after abe be
returned to the tanks ; these will be required to be fod or replonished from the serviee reservoir
ouly occasionally as the water lost in pumping will be an inappreciable quantity but they must
be filled with fresh water now and then. They will be in conneotion with the 3* main which
will sapply the fountains in the village close to the pumping station.

24. The water from the main pum}m will pass through the accumulator to the motor pumps
by means of a hydranlic main suitable for tho pressure already stated.

25. The motor pumps will raiso the water from the wells into the serviow reservoir through
a 12" diameter main. .

26. The service reservoir will be located on the highest point available between the pnmpiDC
station and Beawada on a rocky platform cleared in quarrying by the Public Works Department
whose operations at this part of the Telegraph Hill have now ceased. *

No. 661 M., l1ta May 1899,

27. Owing to the site of the service reservoir being hard rock and this rock having a oon-
siderable slope towards the roadway and also towards each side of the Isite, the reservoir is of a
somewbat peculiar design being in three compartments, each of the rear compartments being of
less length and holding water at a higher level than the one nearer the road. The compartments
are however connected one to the other so that an overflow from one to the other can take place
in case of the higher one getiing overfilled ; this, however, is further guarded against by separate
overflow weirs from each compartment. The three compartments will contain 74,310 eabio feet or,
say 4,64,437 gallons more than a day’s supply ; the rear compartment (120,487 gallons) might be
le{t unbuilt for the present and there would remain storage for 3,43,950 gallons which will be
sufficient for the present, being more than §rds of a day’s supply—the reservoir is fitted with the
usnal inlet and outlet pipes, scour valves, ventilating arrangements and it is at an elevation
(lowes! water level = 101:00) sufficient to command Bezwada and allow of economical sizes of

. mains being used.

28, The proposed distribution arrangements are fully shown on sheets Nos. 1to 8. They have
been designed after consultation with the Collector and the Chairman of the Municipal Couneil.

29. Seventy-threo fountains (of which 18 are double) and 35 hydrants are provided ; this
gives one fountain to each 2&4 persons of the existing population and each 411 of the increased
og;ulation ; this latter figure is less than is usual in past schemes where one fountain for every
?, 00 persous is usually allowed ; there is, no doubt, however, that more fountains are required
in many of the towns already supplied with water-works and the above provision is not excessive.
The 73 fountains bave been allocated as follow :—

Persons per fountain. Prospective population.

560 h .. 98 to Old Town Vidyadharapuram .. oo 21,200
88 74 .. 9to Wynchpet i .o .o oo 800
308 45 ++ 26 to Buckingham pett ¥, .. 8,000

1t will be noticed that Old Town has more persons per fountain than the two other portions,
viz., Wynchpet and Buckinghampet ; the reason for this, of course, is that latter portions are
less dgnsely populated and have therefore a much greater avea and the same number of fountains
in these latter areas would entail long distance to be travelled to a fountain.

30. The estimates for the works as now designed includivg Wynchpet and Buackinghampet
amount to Re. 3,795,400, The former estimate was Rs. 2,89,260 and this included Rs. 18,815 Kr
establishment which (uuder existing orders) does not now appear. The excess is therefore
practically Rs. 1,05,005 and the details are shown in the cornparative statement A attached.

31. It was to be expeeted that the works would be more expensive because in the first place
the head-works arve located 2,800 feet further from the town than the former works were and
secondly the distribution arrangements have been altered as referred to below. The first increase
of importance is in the engine and boiler house ; the increase is due (1) to a difference in the
class of machinery to be used which i+ rendered necessary by the viroumsiances of the site, (2) to
the site of the engine and boiler house itself and the necessity fr providing well foundations,
(8) to the addition of a accumulator and tank towers—the inerense under these circumstances is
not large, and it is probable that in execution it may disappear. The next item is Rs, 1,000
over the standard cost for drivers’ quarters due to the floor level having to be raised an extra
height above ground level. The cost of engines and boilers in the first estimate was a lump sum
based ou the cost of machinery at other places, but in this design the machinery being of a
different type enquiries have been made which bave allowed of more detailed figures being given
and the figures under this head include not only the main engine and boiler but also the motor
pumps in the wells, the accumulator, the hydraulic pumping main, ete.; any alteration in
exchange will affect the figures proportionally. The excess cost of pumping main is due to extra
length of 1,104 fect, and the rock excavation for laying pipes near service reservoir having to be
tronched. The cost of the service reservoir shows an excess of Rs. 27,069 over that formerly
designed. The reservoir as designed will hold nearly a day’s supply, the former design was for
§rds of a day’s supply. As before stated it is proposed to omit the rear compartment for the

resent and the excess cost will be reduced by 17s. 10,750 ineluding contingencies by Rs. 11,550,
g’he nature of the site as compared with that on the former design adds to the cost. Tn the
former design the reservoir walls were partly below ground while in the new desigu they have to
be all above ground ; hence the walls are thicker, The only other items which show large excosses
are those of piping and the reasons are shown in the detailed comparative statement B attached.
The remarks give full reasons for the differences stated, but it may be added that when the
original estimate was drawn uE for distribution it was not intended that either Buckinghampet
or Wynchpet should have such complete system as naw intended, in fact required, by the Counneil
as they fixed or agreed to the number of fountains proposed and 3" pipes only were formerly
allowed for. The estimates for distribution have, however, been framed in three portions as
shown in the above statement so that Buckinghampet and Wynchpet can be separately under-
taken if that course is desirable.

82. Maintenance is a difficult matter to estimate as the oircumstances of one town are so
different from another. Probable anuual maintenance charges, and interest and sinking fund, on
the assumption that Government contributes a moiety of the initial cost of the schemes, are,
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lower, down to depths of 40 and 50 feet, coarse red sand ; it is from this latter stratum that the

- water will be drawn and it may therefore be expected to be perfectly pure. As all the water

will enter by the bottom of the wells, the steining being built of snecked rabble in surki and
lastored inside and outside with cement 1 inch thick, there is no chance of infiltration of any
impure water, surface or otherwise.

17. The yield of the wells cannot be determined, but it is expected, looking to experience in
other places with wells of a less depth, that the wells will each yield not less than 250 gallone
per minute—three wells will thns give 7 .0 gallons per minute as against 625 gallons per minute
required for the full supply of 15 gallons per head over the whole population ; but, as is well
known at first, the demand does not exceed 7 or 8 gallons per head. The number of wells
proposed siould therefore at first be ample. !

18. The wells are carried wp above flood level and the cill of the entrance to each well is
placed 15 feet above flood level—no flood water will therefore enter the wells.

19. Tn each well is placed a hydraulie motor pump actuated from the main pumping
station to be hereafter deseribed. The pump rests on iron girders and is so located that its
discharge is 22 feet above lowest water level when pumping. This places the pump floor 9 feet
below eround level and in construction it will be advisable to see if this latter dimension cannot
be redused though the discharge would then be above the level of the pumping or discharge
main.

20. Referring to sheet No. 5 it will be seen that three pipes are shown viz, (1 a pi
called the pressure main which \\:ill be under pressure when pumping to the extent of 1,000 Ibs.
per square inch, {2) & return main whence the water nsed for actuating the motor pumps will be
returned to the main pumping station for use again, /3) the pumping or discharge main into which
the water will be lifted by the hydraulic motor pump and diwﬁarged into the service reservoir
hereafter to be referred to. ‘The pumping main is 12" diameter. The water nsed to actuate
the pumps does not come into contact with the water pumped from the wells though it will be
actually the same water derived when requiired from the service reservoir; this. will be again
referred to

21. The motor pumps will each raise 209 gallons per minute or for three puups 625
gallons which will be the amount required when the full 15 gallons per bead for the inereased
population allowed for is demanded, but this will not be for many years so that there is ample
margin. The » olls, as before stated, should yield 2560 gallons each.” The wells will in construc-
tion have their curbs placed as near water level as possible aud then sunk from that level. They
‘will be loaded at bottom with metal to prevent sand rising, but as it is not intended to lowor the
water by more than b feet below what it stands at outside the well sand will not be likely to be
_drawn out even without the loading. If the well supply should be found insufficient additional

wells with motor pumps will be required, but these additional pvmps will not require additional
power at the main station because the quantity of water to be raised will remain the same.

99 The location of the pumping station is shown on sheet No. 5. It consists of an engine
and boiler house, engine drivers! quarters and stores, I'he engine and hoiler house accom-
modates, in addition, the accumulator and tanks for the reserve water for hydraulic pumping.
The dimensions of these buildings have been determined in communication with the Glenfield
Company who have been good euough to give the undersigned rough estimates and notes as to
the machinery required. The site is the oaly convenient one available and borings show that it
will be necessary to place the building on wells as ghown in sheet No, 12

23. The engiue room will be 25" x 25" and will accommodate two pairs of coupled,
horizontal, high pressure, rotatory, non-condensing bydraulic pumping engines and four
single acting ram pumps of 2§" diameter and 16 stroke saitable for 1,000 ibs, working pressure.
In the accumulator room will be -a hydraulic acoumulator. Ram 10 diameter x 10
stroke for same pressure. The boiler house will accommodate two Babeox and Willcox steam
boilers working at 120 1bs. lirvsuur:-; the chimuney will be a steel chimney outside boiler house
60’ and 80 in diameter. In the tank room there will he two tanks 12 % 4' x 6" each;
these tanks after the machinery is in operation will be fed from the service reservoir They will
contain the water to be used by the hydraulic pump from which the water will after use be
returned to the tanks ; these will be required to be fed or replenished from the serviee reservoir
ouly occasionally as the water lost in pumping will be an inappreciable quantity but they musl
be filled with fresh water now and then. They will be in connection with the 3* wain which
will sapply the fountains in the village elose to the pumping station.

24, The water from the main pum!:n will pass through the accumulator to the motor pumps
by means of a hydranlic main suitable for the pressure already stated.

25. The motor pumps will raise the water from the wells into the service reservoir through
a 12" diameter main, A

26. The service reservoir will be located on the highest point available between the pumping
station and Bezwada ou a rocky platform cleared in quarrying by the Public Works Department
whose operations at this part of the Telegraph Hill have now ceased.

No. 661 M., llta May 1899, 3

27. Owing to the site of the service reservoir being hard rock and this rock having a con-
siderable slope towards the roadway and also towards each side of the isite, the reservoir is of a
somewbat peculiar design being in three compartments, each of the rear compartments being of
less length and holding water at a higher level than the one nearer the road. The compartments
are however connected one to the other so that an overflow from one to the other can take place
in case of the higher one getting overfilled ; this, however, is further guarded against by separate
overflow weirs from each compartment. The three compartments will contain 74,310 eubio feet or,
say 4,64,437 gallons more than a day’s supply ; the rear compartment (120,487 gallons) might be
left unbuilt for the present and there would remain storage for 3,483,950 gallons which will be
sufficient for the present, being more than §rds of a day’s supply—the reservoir is fitted with the
usual inlet and outlet pipes, scour valves, ventilating arrangements and it is at an elevation
(lowes! water level = 101:00) snfficient to command Bezwada and allow of economical sizes of
mains being used. .

28, The proposed distribution arrangements are fully shown on sheets Nos. 1to 8. They have
been designed after consultation with the Collector and the Chairman of the Municipal Council.

20. Seventy-threo fountains (of which 18 are double) and 35 hydrants are provided ; this
gives one fonntain to each 284 persons of the existing population and each 411 o? the increased
opulation ; this latter figure is less than is usual in past schemes where one fountain for every
,000 persous is usually allowed ; there is, no doubt, however, that more fountains are required
in many of the towns already supplied with water-works and the above provision is not excessive.
The 73 fountains bave been allocated as follow :— :

Persons per fountain, Prospeotive population.
560 % +. 88 to Old Town Vidyadharapuram .. «. 21,200
88 ) .« 9to Wynchpet i .o .o e 800
308 5 «- 26 to Buckingham pett e ¥ .. 8,000

1t will be noticed that Old Town has more persons per fountain than the two other portions
viz., Wynchpet and Buckinghampet ; the reason for this, of courss, is that latter portions aro’
less densely populated and have therefore a much greater area aud the same number of fountains
in these latter areas would entail long distance to be travelled to a fountain.

30. The estimates for the works as now designed includivg Wynchpet and Buckinghampet
amount to Re. 3,75,400. The former estimate was Rs. 2,89,260 and this included Rs. 11183,’8'55u gr
establishment which (uunder existing orders) does not now appear. The excess is therefore
practically Rs. 1,05,005 and the details are shown in the cornparative statement A attached.

31. It was to be expected that the works would be more expensive because in the first place
the head-works are located 2,800 feet further from the town tfan the former works were and
secondly the distribution arrangements have been altered as referred to below. The first increase
of importance is in the engine and boiler house ; the increase is due (1) to a difference in the
class of machinery to be used which i+ rendered necessary by the vircumsiances of the site, (2) to
the site of the engine and boiler house itself aud the nocessity [ providing well foundations

(8) to the addition of a accumulator and tank towers—the increase under these circumstances is
not large, and it is probable that in execution it mny disappear. The next item is Rs. 1,000
over the standard cost for drivers’ quarters due to the floor level haviug to be raised an o,xtr#
height above ground level. The cost of eugines and boilers in the first estimate was a lump sum

based on the cost of machinery at other places, but in this design the machinery being of a
different type enquiries have been made which bave allowed of more detailed figures being given
and the figures under this head include not only the main engine and boiler but also the motor
pumps in the welly, the accumulator, the hydraulic pumping main, ete.; any alteration in
exohange will affect the figures proportionally. The excess cost of pnmping main is due to extra
length of 1,104 feet, and the rock excavation for laying pipes near service reservoir having to be
trenched. The cost of the service reservoir shows an excess of Rs. 27,069 over that formerly
designed. The reservoir as designed will hold nearly a day’s supply, the former design was for
§rds of a day’s supply. As before stated it is proposed to omit the rear compartment for the

resent and the excess cost will be reduced by i7s. 10,760 ineluding contingencies by Rs. 11,550,
R”ho nature of the site ascom{mrod with that on the former design adds to the cost. TIn the
former design the reservoir walls were partly below ground while in the new desigu they have to
be all above ground ; hence the walls arc thicker. The only othier items which show large excesses -
are those of piping and the reasous are shown in the detailed comparative statement B attached.
The remarks give full reasons for the differences stated, but it may be added that when the
original estimate was drawn nE for distribution it was not intended that either Buckinghampet
or Wynchpet should have such complete system as naw intended, in fact required, by the Council
as they fixed or agreod to the number of fountains proposed and 3" pipes only were formerly
allowed for. The estimates for distribution have, however, been framed in three portions as
shown in the above statement so that Buckinghampet and Wynchpet can be separately under-
taken if that course is desirable.

82. Maintenance is a difficult matter to estimate as the circumstances of one town are so
different from another. Probable anuual maintenance charges, and interest and sinking fund, on
the assumption that Government contributes a moiety of the initial cost of the schemes, are,

661 L.—3
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No. 661 M., ilte May 1899, -
Note by the President, Sani
et 3 , Sanitary Board, dated 13th 3

ote by the Sanitary E'ngmeer, No. 1383, dated wg?"s?;b;grefgbs

Memorandum by the Chief Engi

From, the Superntesdio gngeer; No. 082.D., datod 23rd Soptember

] . ’ . 808.
Endorsement by the Chief Knginars, No. gp.00 100 oy date 36th October 1695,

* H} N . b
Note by the Sanitary Engineor, No. 13:;’, Mﬁl&cglt.i:}e&:ﬁ: f;&',“"' N

Note by i i i
ote by the Acting Chief Eugineer, No. 853-C., dated Sth February 1899

From the Executi i ;
February 1809, Engiveer, Kistna Northern Division, No. 1430 dated 18th

Resolution——No. 165-8., dated 13tk April 1899,

In its Proceedings No. 51-8
No. 91-8., dated 18th
recommend x Jan i
and sub:rlf d ;heBPl‘epamuon of a new scheme for tu: TR S Doy

s of Beawada, the scheme then pre *LTRY of wiker. to. the town

site selected for the head works having formerly sented being condemned owing to the

The Government, thereupon, directed the preparal:?:: o'; lam:;i:}s;]nd t}mming s
scheme.

2. Revised plaus and esti
been submitted by srumates, the latter amountin
source of?\llpglyl;g ft-lf)):’nstahn'tary Engineer, together withi t«fetl;?l. 3 Aot B
river. Provision is also n:zzewf?ll-s’uls T It pik by :her:'d:rﬁf "g‘:;(i::::
; A e o umpi i : :
main and distribution pipes, fo untainspa::lmhnﬁi ,:t:tt;on and a service reservoir, with
3. Thesite for the head works h :
Commissioner, and is said to be the b“:smzii.:]l;et
A 1]md somewhat near the wells, but the Sanimr;‘ E
- ;p{ ti(: :gr;)t;:lgxmate the water, owiug to the depth of the wolls £ :
e szn gt rawn, and the character of the upper strata h.shrom B oy Fh
i 'ilat:; dower down toa depth of 40 and 50 feet of, WUSON fanalite. of Dlks
nte'e? wi i rt;wn trom the last-mentioned stratum ; and ow‘{ml‘so red sand. The
wa::lng afove, there will, it is stated, be no chance of inﬁltr::,g g o e
5 r;,e surface or otherwise. The yield of the wells is calculate iou ;f P
111] 38 against 625 gallons required for the full supply, in 12 (h at 7560 gallons per
per head over the whole population of 30,000 souls. g ours, of 15 gallons

ed in consultation wi i
with the Sa

nge also thqre is a small bx:r?:l):

ngineer considers that this is not

. 1465T(;1()¢isestx'ilr‘1:tere‘ubmitted by the Sanitary lingineer exceeds the previ
uy tixe :] etai.l : :\ easons for the excess are given in paragraph ‘ilp f visgie
oost by BE. 1 8 ;l% - ll)))lrm:xg;:;s A and ;i.h It is proposed to reduce tl;e ir?xnnuti"’ tmpotr:j
Ay e ting one of the rear compart ' mediate to
wh Lot partments of AP
ich is said not to be required for the present. The estimat et; ftol:‘“ sei; :,.lﬁfu:;’ v
on have

been framed in three portions to admi i
] mit of e
course be deemed desirable on the score of gzznl;er::;g pei P separately, should that

5. In paragraph 32 of the re i
i 4 port, the Sanitary Engi i ta
ing the Qromle annual maintenance charges, and);nt(:lr%::e:r.;rlg:i,:;i?\; ften;ent g

und—

Servoir,

(1) on the full seheme, and
(2) on the three partial schemes.

These caleulations are based on the assum

moiety of the initial cost. ption that Government contributes a

6. On reviewing the scheme, the Preside :
s_vs'tem of]lh)'dralnllc pumping with its long 12;;:31::8;‘;8(:,,:?”
w] ich will not be always acﬂcenglble, would prosent diﬂioult('lm"wd return mains,
wflshed to be assured by the Sanitary Engineer that it was t| l(;s L
gible. He suggested the alternative of sinking a series of ‘]ve”'em arrangement pos-
supp‘ly’ of water and the removal of the engine house t ells to get the required
pencil in sheet No. 5. : 0 sites A and B, marked in

at he feared the proposed

7. The proposed expenditure of Rs. 1,14,100 on engines pumps and their |
. eir house,

. and of Ks. 43,200 on the service reservoir was thought to be heavy fo 1 to
I 4 sma wn ¢

like Bezwada. By the adoption of these suggestic
; ns by idi
supply instead of for a full day in the servicgeg rem.;rv;'rl,dso)t’ng rgz::liggr?gl:aggndc:x{‘
n

*
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in estimate was thought ible. It was also pointed out that provision should
be made for estahlisgmelftog’m if sunitary works are to be handed over to the Sanitary
Engineer, as had been proposed by the Chief Engmeer.

8. The reply of the Sani Engineer is contained in his note No. 1383, dated
19th Septembog %898, read ame. e says that the hydraulic system has wprked
well in other places and points out objections to the Pmpo?ed sinking of a line of
wells or of a system of square wells and to the alternative sites A, B for the engine
house, as well as to site hetween the flood bank and the !—Iyderabm road, opposite
the centre well, He estimates a reduction of Rs. 14,000 in the cost of the scheme

, f the reservoir. As regards charge for ¢ estab-

by omitting the centre compartment 0
liihment ”ghe remarks that.P:s it is not known what the future arrangements are to
be. it is impossible to state at present what will have to be added under that head.

V. The Superintcudiug Kuogineer, I Cirele, was then asked to report in cqupult,a-
tion with Captain Ellis, R.E.. on (1) whether the general scheme and the position of
the head works were considered the best possible and (2) whether the rates were
suffigient. .

10. That officer’s reply is contal
96th October 1898, read above. He suggests th
trial wells at—

(a) the place propose
(b) at the Boat office yard.

‘'hese should be tested during the hot weather to see if the water shows any sign
of contamination ; if the yield is equally pure, the Boat yard would then, it is said,
be the best place. Various other suggestions as to details are made. The rates are
said to be sufficient so far as they can be checked.

11. Before proceedivg further with this scheme, the Sanitary Board recommends
the sinking of a double twin well, each |2 feet inside diameter, at the site which
may be chosen by the local officers in consultation with Mr. Jones for the pump house,
to the full depth shown in Mr. Jones’ plan of we'lls, viz., to level 4 256. A boring or
borings should be first taken in order to ascertain that there is no obstruction. The
design of the roservoir will probably require revision as the walls are not, the Sanitary
Roard believes, thick enough for the pressure and it is advisable to build the reservoir
in two compartments only with one water level. It seems probable that a eonsiderable
saving can be effected in the estimates if the water 18 pumped direct.

12. From experiments made by Mr. S'pring whilst he was building the railway
bridges, it 18 thought that the twin well give all the water that the town will require
even with a considerable increase of population. In case the water from this well is
found to be contaminated, the well will‘ren.mm as the pump well of the pump house
in the previous scheme of the Sanitary Engineer ; 1t will be necessary however to seal

it with cement concrete.
18. The site chosen for the
flood level, and the water will be pumpe

(True Fxtract.)

ned in his endorsement No. 3294 K., dated
o sinking of tube wells or some other

d by the Sanitary Engineer, and

pump house may be cheaply raised by filling, above
1 direct to the reseryoir.

R. PArsons,
Secretary, Sanitary Board.

101 ) L.
To the Booretary to Government, Loonl and Municipal Departmén
Sanitary Commiskioner
" Engineer.

e —

Ordor—No, 661 M., dated 11th May 1899 BEwo e
. : wtake without

The Sanitary Engineer 15 requested to uncer b gt

the double twin well suggested by the Sanitary Bm:‘l;(e 1;:) lgemegm,vt?i

- : f
ings read above, and to Trevise the estimates 0
remarks contained in the latter part of the same pamngh-

delay the sinking of
h 11 of its Proceed-
th reference to the
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' 2. He s also uested . ,
above referred to, im" to t:::_ .;ll):::;l:l estimate of the cost of sinking t

fund for Carrying out the work. Council being instructed to place him in A

3z
$c

(True Extract.)

M. Hamuicx,
Secrelary to Government.

&

: THe Sanitary Engineer to Govt.,
\ ’ | . A.

To the Sanitury Eugineer.
i . - . : .‘
rman, Manieipal (0“,:‘. Beawndy b . : . Fort St. Gedrge.

»  Senilary Board, (throagh the Collostor of Kistua) e b _ y ; |

Mo, 1241

-

Dated bth. August 1898. | &
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Torwarding report, plans and an

sstimate amounting to Rs. 5,75,400
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OF¥ICE OF SANITARY ENGINEER,
Fort Bt. George, 5th, August 1898 .

From

J. A.*JONES, Esq.,, MEM. INST. C.E., F.R.S.E., f

SANITARY ENGINEER 10 GOVERNMENT,

To 1

he Secretery, |

Sanitary Board.

S1r,

I have the horor to Torward herewith
report ,plans and an estimate amounting to Ps 5,75,400 in

respect to a scheme for the supply of water to Bezwada. %

I have the honor 1o be,
Sir,

Your most obhedient servant,

Sanitary Fagineer to Govt.,
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Itevort. on Scheme for the supp.Ly of water to Bezwada.

Former reports on this subject have given reasons
why an improved water suppiy for the town of Bezwada is a

necessity & these need not be here recapitulated.

© The scheme last presented for a water supply to this

“~oe
town was one in which the sowrce of suply wWas from wells he-
hind the training walls of the river Kistna above the Fast

Coast Nailway Rridge ;3 for several reasons this site was con-

demned ond the scheme was abandoned and in compliance with G;O.ij
\& : “
To. 528, M. Mis,dated 27th.Pebruary 1897 the preparation of a:new

scheme was undertaken and this is now presented.

3. No othey convenient site than that originally selectadly

below bhe Kistne Anicut was available & hence the new sits had

t.o he abofa the anicut. :

& It, then became a question {and this is a point which

’ » .’
when collecting from below the anicut did not rall to he con="A\

sidevéd) whether the water should he pumped directly from the
river or obtained by wells on the banks. This question mighti

the location of the Head Works but has not doﬂe» ‘r

-
) e
? AN

have affected

so a3 there was no possible site for a ypumping dtation until
g8

b

ing up the river heyond Palegraph 111l and here the land,

TaASs
PCUDH S
h,

except a small yorttov>i¢3zn1hject to the river floods. g .ﬁp’

5. o have admitted of the water heing drawn directly

rrom the river would have necezssgitated laying Lﬂgu\nlet ripe

aither above maximum flood level (70.0Q)nr on the hed of the & W
A

river ,the first would have necessitated a very strong iromn

and the latter would have heen extremely difficult irf

pier &c -
: T
not. financially fmpossible to execute & had the pipe heen l1aidinie

T
o TR
b B

t water level an iron “us
necessary,aifficuit &  ’

| SN
1

Ju_;‘ (»t/ '.'}Uffi_(,'i-"'lt' “L:;?;;)‘YLC“‘ !)r‘lOA'V T. QWRS

}

supporting pier would gtill have been

A s . rnriaErn hile the ultimate coat o the WOrks t'ﬂ
erLpt w“Pa' e o \J " . 4 ol
)‘&~!

1

11 th x (Ll heen difficult to estinatie With &Ly

- : [ L2y

' Sy 1Y

I\ d t: } ! $ . -—"
S —- R' - S \‘.‘L\ i - "rl‘ P 1
. Lo
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Beswada 0ld Town:-

14, o ohtain this supply it
i

15. The

taken' on the site in connection

agree jwere

I

n s _‘ ‘ g - » . . i "
-t Pridge of the Fasl Coast Iailway . fhe detail
: . 1 = r s » [ - - - 1 2
: to be founld in G.0.N0.796.R,0y, Public Werks ,d:
| Phe uvper surface is sometimes clay and sand &
‘ to depthsof 40 & 60 feet coarse red sand, it is
\
| stratum that the water will be drawn and it way

Frfect ou

is proposed t

o}

3T

level of 265.00 that is 16 feet below lawest wat
level will,by yumping ,be reduced however 1.0 3&,00
10 feet between lowest ypumping level & curb,

16. The strata in which the wells will be
determined by borings but very compliele borings

gink three well

leval-this

16 feet diameter in the positions indigated on sheet

S0

(wit

f

n

0ld ‘Pown Proper - 15504
Vidyadharapuram -- 1426 18440 21200 318000 | 443 %8 o
D.P.WeFloating Popu-
lation --- 3710
-{ -
Wynchpetl 716 800 12000 18 8 4
Buckinghampet 1586 8000 120000 164 26
fotal 20741 ' 30006 4560000 625 73
r
.
“
13. The daily supply intended is,it will be seen from the |}
7/
= . & o 2 A i
above, 450,000 gallons per dlen &nr,hqfx/nr this iz required in
12 hours or say a raxiamum of 625 palloBs per minule,

:

No. 5.

1
top of the curb of the pqoponﬁﬂ wells will be.at a

Lo

watan

bh.?‘i, 1‘] ™e 14

7th

ower

J .

June 1890.

s AOWT

atter

irefore he

oYmn

Y (“»0 (’\r{

expected to be perfectly pure.As all the water will enter by

< inuﬁﬂdlulﬂié;
| the bottom of the wells,the steining baing huilt of l-Ilg‘furki

| and plagtered inside & outside with cement 1" thick,there is

,no cnence of JAnfiltration of any impure water ssurface or
} ﬁ g ] 3
* OQ.BTWL 1. ¥ S 4

/'1’

wells cannot, be determinedibut it is’
‘ - 1‘\:“') \‘

td‘utper ence in other places with wells of

s ¥ T,
‘he yleid ff t;he

.

S b .L"

?

J Gﬂ‘éCted ,J.OO} ing
o 111‘ : " ¥ -

a less d“uth that the wells will each yield not less than 250

gallons per minute-three wells will thus pive 750 gallons per

minute as against 625 gallons{ per minute required for the full

supply of 15 gallons per heaggover the whole population ,but

as is well known at first,thezdemand does not exceed 7T or B

pzed should therefore

gallons per head- ‘The nuaber bf wells vrop
at, first be aumple. ‘ 0
| B 18. whe wells are <cerried up above [lood ievel 9w the
* ,
i cill of the entrance to each well is placed kb feef ahbove Tlood
\ level- no flood wahter will therefore enter the welils,
[ : 19. In each welll is placed a hj ydraulic motor puap ac-
/ tuated from the Main Pumping Station to be rereafhar described,
i
‘ Phe yuap rests on iron girders & is 80 located t*ﬂt its dis- f‘
A
\

chexrpe is 22 Teet above Lowest water level when puaping,This

places the puabd

tion it will be advisable Lo see if this latter dimension can

not be reduced though the dischange would then be atove the

Lavel of the pusping or discharge main. mt

20, Lefapring.to sheet No.5 it will be

wipes ere shewn ,viz,(1) a pipe callea the Pressure Main whlch

will be under pressure when

per square inch (2) a yeturn main whence ’hﬂ water used Tor )

actuating the motor puups will be returned to tre wain puaping

. Station for use again (3) the pumping or discharge main into |

which the water will be lirfted

discharged into the service reservoir hereafter to bhe reﬁgrrﬂkf

\ - ?
diameter.The water used to ActuAl

to. ‘‘he pumping wmain is 12"
‘ the pumps does not comse into contact with the waler puiapeg W

from the wells Lhough it will be actually the sane water deriy

yIL equired from the service reservi is will he again I8

pumping Lo the axtent pf 1000 1bg ‘nd

by the hydranlic motor yump & \

o e

S R s e

o T e

{loor 9 feet below ground level & in construc- S/
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|
- 35 referred to. N

21. e motor pumps wiil each raise 209 ga.lons per minute

1
or for three puups 625 pallons which will be the damount required
| k ¢
. SR 2 . - v var head for the increased DOU ¢ 4 service reservoir,They i d .
when the fu_‘l 15 f""‘_}_lo IS ¥ (S head Yfor n LTNICTEa.S et TOoDuU lat.ion “" ervice reservoilr .'_kh.a—,:, will contain the water to0 he
: P : e : I ot bhe i for A TeRTS o o b 15 ed the hydra iC i Pyoil whi i
allowed 10X 15 demanded but this will not bhe Tor many years 50 !': used by the hydraulic puwpd Trom which the water will after
K :
|
. RS Vs ¢ < 9 P 3 o . o e o o 1r 15 he e *"1120 . rhea T2 = t o 3 g 1
that there is ample margin.the wells as before sgtated shoul: 1 use be returned to the tanks- these wiil he required to be fed
1
. " Oy W o 3 10 - we l @ : 9 ir *AANlETT ¥4 hatxre | oY I'el enizhe *r { = saTvice racarvoir 5 1.5
yield 250 gallons &acll. he wells will in construction nav E Y replenishea irom Ul service reservoir only occasionally
£} their curbs ylaced as near water level as possible & Theén sunx : as the water lost in puwping will be an inappreciable quantity
, '

o'n - v i N % el o 1t e =+ | 2 - =3 4+ atal $ ] ¢ | Y he T1] ol ar 4 S P o wat ot 1 p > } s ]
] from ‘that levedi. Theg will be Addilfv t hottom with metal TO but they must be Tilled with Tresh waler now « then .'They will

srevent sand rising but as it is not intended to lower the water be in connection with the 3" Main which will supply the foun-

by more than & feel helow what it stands at outside the well ] tains in the village close tg the Puuping Station.

will not be likely 10 be drawn out even without the loading s . the water from the Main Pumps will pass through the

sald

If the well supply should be found insufficient additional wells accumulator to the hMotor ' Pumps by means of a ~yvr91Aﬁc viain

I~

t. require additional power at, the main station because X 2b. The Motor pumps will raise the water from the wells

|
:
+
2 with motor LUMpPsS ¥ill be required but these additional pumps - guitable for the pressure already stated
will no
%

the (ua ntity of water t,o be Tra ised will ramain the sane, : \ int.o the Service Reservoir ti ].'Ulﬂ]l a 18¥diameter Main .

22 e location of the Pumping Station is shewn on ghaet : 26. fhe service reservoir will be located on the highest
A 2 4 | SR T " : kbl s L ; i 3 R ; .

No..B. 1L consists of an Ingine & Boiler House, Fngine iverd ‘aan:g(éL- voint available between the pumping station & Bezwada on a

E : Lee SXeod Zal/

A Ve A O M e ~ine & Roilar accomaodates i A ) atior . ! lic :
Quarters and stores .'The Znfine « oilen ouse accommodates in rocky platform cleared in quarTying hy the Public Works Deparis~

E

— v 5 fiie ) et ol " Rl 1o “wre wator ™ N { i i Y ’ Hi
aaditioll/“ the accuaulat 0 and ._v'-.‘Ll’,. o1 tha Treserve water for ment whose 0] arations avu ‘t-}!l_:ﬁ 1?’J‘l, ot tthe "A‘l"f__r'r"]‘.'"T,' il _1 nave

Hydraulic Pumping .Tthe dimensions of these huildings have heen T HOW caased

ﬂ(f.(‘.?f‘t“ill'f‘:‘a in Ccoiuatrl catiion with the Glenfield Company whao have ST Owing to the site of the ‘Service reservolir heing

P

peen good enough 1O give he undersicned rough estimates & notes hard rock & this rock having a conziderable slope towards the
Bk {_,O the ack l“"u’T‘./" I'f‘-(ll‘LT“-'U i fhe 5 ite is the Ofi;;‘/ conven i,“‘.“ : !‘,JI',&AW:“..y and a 0 U‘NH}‘(i;‘, cacnh .',i,\“'. C.‘l‘ rne S ite the resgervo i.]‘

-~ D

«r 1 128 3 AT 1 v o W A e X 3 wrd e Talc ol -0 R i r Ve i a | i ] i : Da
one available & borings shew that it will be necessary to place is of a somewhat peculiar design being in Lhree coupartuments

B it S e et i ot ‘ ! _ : o st s B ‘
A '«' the building on weils as s wn in 8hes t. No.l?2 “ eacl of the rear COE) artments being o1 less lengun ang "OA.U"ILY".["
{ ; o " q o e i ha 9F 3 ace 3 )

, f’ PO, ihe Tngine Iwom will he 256 x38° nd will accommno- ‘ sater at a higher level than the one nearer the road .'The com=-
!

: .

p: T s o P Sande . ad r: P T3 r . o 0r 0 r Y - NYY P 4 | { ! : - 1
date two pairs ol coupled , jorizontal ,-A1g! regsure,otatory , variments are however connected one Lo the other so that an

\' Non-condensing Hydraulic Pumping Engines and four Single/ Acting overflow from one to the other can take place in case of highh-

5 am Pumps of 8 3 7 iameter and 16% stroke or one metting overfilled o this  however; is Turther guarded
] : o]
f »
: 1000 1lbs working pressure . In e Accunuiator - against by separate werfiow weirs froam each compari mwent, The
-1 -
! 78: o N et toy 2 . i . Lt ~ } . - i v 1 & - ¢ A v i v 4 "™ . 1y | rA N
‘ | draulic Accunuiantor . liadd 10" diamete v 102-0" three coumpartments will, contain 74310 C.1T1T O SAY 464437 gallmJf
i F 4
pressure,'fhe Boiler House wiill secéoumodate 2 B g wore than a day?’s supply-th rear compartment (1204387 F”kl”ﬂﬁ)

| et eam Boilers working at 120 lbs pressure 3l might be left u built for the present & there would Tremain

steel chimney outside hoiler house 60’-0" and s n diame : storape for 345960 ge lons which will he sufficient for the

. - s £ f aril < J e v 211 ' 5 ry 4
vyreszent ,heing nore than 2/drd, a day’s supply—-the reservoir

™ these tanks arter une wachinery is in operal io1 0 ; s fitted with Lhe UsUAs Lndet & ouLlel Pipes,soaes bt oy ’
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- Gobernment of Faduas,

LOCAL AND MUNICIPAL DEPARTMENT.

\V MISCELLANEOUS.

 Reed. . bimelosures
: 1899,
Hegd, : Spare copies
_* —

., 1ith May 1899,

Water-supply.

Requesting, with remarks, the Sanitary Engineer to undertake without delay the sinking of
“$he double twin well suggested by the Sanitary Board in connection with the — of Bezwada.
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No. 661 M., 11ra May 1899,
GOVERNMENT OF MADRAS.
. LOCAT, AND MUNICIPAL, DEPARTMENT.

Raeap—the following paper :—
Proceedigs of the Sanitary Board, No. 165-S, dated 13th April 1899,

Read—the following papers :— .
Letter—from J. A. JoNES, Esq., M.LG.E., F.RS.E., Sanitary Engineer to Government.
To—the Secretary to the Sanitary Board.
Dated—the 5th Angust 1808,
No—1241.

I have the honour to forward herewith report, plans and an estimate amounting
to Rs. 3.76,400 in respect to a scheme for the supply of water to Beawada.

s

ExcLosuRre.
Report on scheme for the supply of water to Bezwada.

Former reports on this subject have given reasons why an improved water-supply for the
town of Bezwada is a ne cessity and these need not be here recapitulated.

2. The scheme last presented for a water-supply to- this town was one in which "?" soureo
o8 olv was from wells behind the training walls of the river Kistna above the East Coast
(é ?I\rr -}hridgc' for several reasons this site was condemned and the scheme was abandoned and,
ina(‘wlu}))linuce with G.0., Mis. No. 326 M., dated 27th Febrnary 1807, the preparation of a new
soheme was undertaken and this is now presented

a No other convenient site than that originally selected below the Kistna anicot was
avnilulhlf' and hence the new site had to be above the ameut.

4. It then became a question (and this ix a point which when vollm-‘ting from below 4““‘
anicut did not fall to be considered ) }\«‘h.ﬂth(‘r the water ghould be Pumpnd clm:cll,\.' from the river
or obtained by wells on the bauks. Ihis guestion might have affected the location of the head
works but has not done 8o as there was no possible site for a pumping station until passing up
the river bevond Tolegraph Hill and here the land, except a small portion, is subject to the river

floods. :

5. Mo have ndmitted of the water ltning drawn directly from the river would have necessitatod
Iayiug the inlet pipf' either abave maximum ﬂr‘)nd level (70°00) or on the bed of the river, the
first wonld have necessitated a very strong iron pier, eto., and the latter would have been extremely
difficnlt if not finaneially impossible to execute and had the pipe been laid just at sufficiont
distance helow lowest water level an iron supporting pier would f«(.ill have been necessary, diffioult
and expensive to constroot, while tiie ultimate cost of the works in all these cases would have heen
diffioult to estimate with any approach to exactuess. Other difficultios presented themselves as

.to location of pumps, ete., had any of these plans been adopted ;

6. Again, had the water been drawn from the river direotly it would have had to be filt
the filters would have had to be placed above high flood level and this wounld have necessitated a
double set of pumping engines—there was also the difficulty of finding any site for filter near
where the head works have necessarily been located. :

" A‘d,

7. The Sanitary Commissioner indicated the site now selected for the works ik AT
ahove Telegraph Hill; but it was found that here the same objection had to be faced wl.linlR
considered one of the main objections to the site seleoted for the head worke ol 'thé fl wie
scheme below the anient, viz., the presence of burial-grounds— in this case new and not (l;’n'.e(
survey along the river diselosed a number of these slong the banks and 80 far up the '\-’.‘-‘n .t
there was no chance of obtaining a site which wonld entirely avoid them Aﬂm"vnnn rllt'” '}:
Sanitary Commissioner the site for the wells from which it 1s proposed to obtain the s Ao

from which the water will be drawn and the character of the upper
chanoe of vontamination therefrom—to have gono furthe

' | : i rup the river again as already
would have led to location uear other burial-grounds. o d

R N - RN L e

: supply was -
fixed as shown on the plaus; one small burial-ground is somewhat near the site but '('}?,. dop:;.' =

strata militato against any

F T
EAral
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8. Having thus described the necessity for locating the works at the site shown the scheme
proposed may now be described.

9. Accompanying this report will be found a book of the following plans :—

Bheets No. 1 to 8—General survey plan, showing head works, pipe lines, ete.
Sheet No. 4—Site plan of infiltration wells.

Do.  10—Plan of infiltration wells.

Deo. I1—Plan showing site of engine house.

Do 12—Plan of engine house. .

Do.  13—S8ection showing hydraulic gradient of pumping main.

Do. 14—Plan of service reservoir.
Sheets Nos. 15 and 16—Sections showing hydraulic gradients of pipes.

10. The following levels bave affected the particulars of the d:.*sign —

Anicut level i Eoe o .a o &k i 4700
Maximum flood level o e o e e o 67:565
1. W. level at anicut a5 & 5 Ll aie b 4000

The latter two are probably extremes, the first of them because the anicut, it is understood,

_ is about to be lowered ; they are, however, safe levels to base designs upon. The works are about

~a mile higher up the river than the anicut and the maximum flood level here has been taken as

70-00, the L.W. level remaining at 40:00. The ground level at the site of the wells is
60-60, "T'he extreme variation of water level is therefore 70:00—40-00 = 30 feet and at flood
level the site of the wells will be covered by about 10 feet of water. It is evident therefore that
the pumping station could not be placed near the wells without raising it high above ground
level nor without expensive approaches, fuel stages; ete., and it has, in fact, to be located a
considerable distance away.

11. These are some of the reasons which have influenced the design for the head works

and which determined the undersigned to adopt a system of hydraulic pumping, wherehy it is
gible to locate the pumping station on high ground above flood level and which has the further
advantage of obviating the necessity for laying the connecting pipe along the wells at a level
25 feet below ground and 5 feet under ordinary water level (as at PI‘ricbinopoly) where the work
was hoth extremely difficult and expensive at a much less depth. The wells might have been

“Jocated in the river-bed itself but for the fact that this pipe wonld have had to be supported in

some manner betrvoen t}}e wells either above or below low water level and this would have led to
the same difficulties which have been enumerated above in regard to a supply drawn directly
from the river.

12 Before referring further to the works in detail, it is desirable to refer to the quantity of
water which it is proposed to supply ; this is shown in the following table and in passing it ma
be remarked that the number and position of the fountains were arranged in consultation wit
the Collector of Kistna and the Chairman of the Municipal Council of Bezwada :—

| ) . ; Daily supply Maximum Number | Number
Name of subuarh. | pulp'u(;:(:lil(;n. ! }l::;: ::].L(;;? {at lﬁygnllons ;:'}’J::z};:r of_ of
' a head, Silmite; fountains. | hydrants. .
* : i
Bezwada Old Town l
Old llown Proper .. 5 18,804 ,
Vidyadbarapuram .. _ 1,426 g
Public Worﬁn Department, 18,440 21,200 318,000 4438 38 28
floating population ' 3,710
Wynchpet . o w ! - 718 800 12,000 18 9 4
Buchinghampet - o .s = 1,586 | 8,000 120,000 164 26 8
Total .. : 20,741 ! 30,000 | 460,000 825 % | %

13. The daily supply intended is, it will be scen from the above, 450,000 gallons per diem
and the whole of this is required in 12 hours or, say, a maximum of 625 gallons per minute.

14. To obtain this supply it is proposed to sink three wells 15 feet diameter in the positions
indicated on sheet No. 5.

15. The top of the curb of the proposed wells will be at a level of 25:00 that is 15 feet below

lowest water level—this water level will, by pamping, be redneed however to 35 feet so that there
is 10 feet between lowest pumping level and curb.

1. The strata in which the wells will be suuk have been determined by borings, but ver
‘complete borings (with which ours agree) were taken on the site in connection with the Kistua
bridge of the last Coast Railway. The details of these are to be found in G.0., No. 796 R. Ry.,
Public Works, dated 7th June 1800. The upper surface is sometimes clay and sand and the
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lower, down to depth ‘ :
pths of 40 and 50 feot, coarse red saud ; it is from this latter stratum that the

water will be : .
drawn and it may therefore be expected to be perfoctly pure. As all the water

will enter by the hott:
y the bottom of the wells, the steining being built of sncoked rubble in surki and

plast.ered inside and ontside with . i i
ook Mh"wf.:emt nt 1 inoch thiok, there is no chance of infiltration of any

17. The yield of the well
L7 gt o g ells cannot be determined, but it i oot ] 1 i
per mgmte—three ;éﬁsoiv?lllf :’:lslfrll?:z'-t]:t ‘ﬁe wells will e;cﬁ‘\l'i:(;do‘rlx.n:ml):;:’t:h:l: 05{!))3";':]"";::
required for the full : give / .U galions per minnt agai 325 |
ull sapply of 135 gallons per head over t;‘l:.w‘l‘:;’l‘:-n::»;,tfi't:li‘{r;:lll?n;tlt?"ulan:“u:s
’ 1}

l\ 1 ‘T hrst h > e TR o 1] Lie 11 lll' '"““be, Of
<HOwWn a‘ 3 t 13 dlemalhl do{,‘u no X
: I e Lted i« Or %““0“5 ' ) 4 h W ,. l

18. The wells are iod

. carried up above flood ,

plﬂt‘ﬂd B Bk e TS . } ove flood level an S %

e et above flood level-—no flood water widl J;hln-ln-'fﬁr.-(olll;lt.‘;-ft}',h“\l'lll:rmw" to each well is

9. 1In each “0" is i s 0 Walls,
2 - ed a hydrauli
biafidi o he haccatie PARCCE wydraulic motor - : i i
: : 7 des -, pump actuated fr )

discharge is 22 feot abnw(;f::,b‘,ﬂ'. Che pump rests on ir'on girdn.r‘n xl:lt}llli-tl;.: I"m‘::-dp‘:l;nal;l?g

below round level and in o % wiar l_m'r‘l. when pumping. This place the o fl foet
onstruction it will be advisable to see if tph:“ltm o 'i\flmp -;mr :)n::t

’ L] or dimension ¢

be reduced though :
0 the L
il " leC}.lﬂl'Qn wounld then be above the level of the pumping or discharge :

main.

20. Referrin }
g to sheet No. 57 '
called the e t No. 5 it will be seen t 1 ' i
= m“mn‘}i):‘;;smt) main which will be under pr"@»ln-ll"-;} throe pipes are shown viz, (118 plg
per square 3 .,.! 3 r«-tmvn ot e T ahrnn w l.-;n pumping to the extent of 1,0001
s “-,'”p}"“]l}"l pumping station for use again "‘imt‘h wvinai wpn tohara Sis 1 ik
v ] - 3 ’ o ‘ | i i - :
hereafter t } e lifted by the hydraulie motor ) the pumping or discharge main 1mto which
r to be refarred to Th > : - pump and discharged into th . -
the pumps doe , e pumping main is 12° di “The. g
actually ti s not come 1nto contact with the wat ¥ diameter. The water nsed to nctuste
setualy ho saino whter derived when roqtives ater pumped from the wells though it will be
| ‘|’ rom the service roservoir ; this will be sgan
21. The moto
: otor pumps will each
allons which wi each ruise 200 g 2
gallons which will bo the amount required < gallons per minuto or for three puvips 4%
p(lpu]n““” allowed for is de :ln(rm whon the full 15 R!l”nnn wr head | the ine
margin.  The walls, as | f’lmm.lm,' it this will not be for many e H"; .“r' ro amp'o
bl : His, as tw ) - N in
tion have their msr!.; ’ i. ore stated, should yield 250 gallons eack .fllr. “woll will i 9 ot
will be loaded at | placed ns near wator lovel as possib! voven b et lord
; i at bottom with metal to o I "-'{l',' ¢ auid thon sunk from that Jevel. They
water by wore than b feot helow wi provent sand cising, but as it is not intendod 10 Jower b1
d"}“’ll ont even without the loa h‘: - l;f"{“"h at outaide the well sand »\"ill not be likely to
we R y .‘ . 4 tao 1 iti
ls with motor pumps will be reqguire 1o woll supply should be found insafficient addition
power at the equired, but these addit ! - it
. B 96c3 sotion botguse’the arant; dditional pymps will not roguire addition
2? iny o water to ‘n' roscd Ml” oAl thl‘ same.
and boiler g )
ler houwse, engine drivers' quarters and st '}
M o iy u!i’{lm‘ nt
The dimensi '
pensions of these
1,‘nmlmn\' who have i.w..u!”“l‘:u""‘ '";"" bovn determined in eommuniontion with the
) Ml @ £ ] |
. the machiners required “l'; - """z" givo the uondersigned rough estimates
will bo necessary to pls ; } - m"_" the osly emveniont one av rlnh?c- and borings #
ol | pinee the hailding on wells as shown in sheet No. 19 :
' e engine rown will he s 95° i ' e )
m will be 20 » 2 and will sccommodate two "“i" of cutl]-"’d'.'

-t

and notos 08 l.of.
linw th" l.‘

single aeting ram p 4|

In the n<~.-‘|:n||~&|‘\t"f,\_’l‘:': of ¢} i"“n-m‘h.' and 167 stroke saitable for 1,000 workiug

" L oom will be & hydmulic ) . ' di steaisd

stroke for samo peomsare. The boil ydraulic acoumulator, Ham 10 .lllm,ml’ ¢
oiler houss will acommodate two Baboox and W s

horizontal, |
y y W h O - .
g | sure, rotatory, non-eondensing hydraulio l"“"l'“" cvhmm" an -
hn; Pmn'a‘
x 1SS

60" and 20 , ka
these tanks u"l:“r :;:‘":m"f ¥n the tank room there will be two tanks 17 x _" X
sontain the water to h.-' “."l""". I8 in operstion will bo fod from the service roservolr e
returned to the tanks lh.:.: :; ;“" hydraulic pump Irom which the water will .'mﬂ""" 3
ouly ocensionally as ”;n wal ,“) o required to be fod or replenished from the mﬂﬂm’ ﬂ“‘-"‘ y
be filled with fresh water .{r ost 1 pumping will be an ;n.ppm'mhln :pmnml\r'b.ut in ¥ =
will sapply the founts . ..n = .u..' then. They will be in connection with the Jw -5
! intaing in the village close to the pumping station.
o the motor P

-" 'l’ ¢ W ) 1
B ”" A ;'h‘t from the main |»mn,- will pass through the accumulator
; ivdraulio main saitable for the prossure already stated.

into the serviev rosery

25, The wmot pu g
i -l-.nl,.vtr' m.:,, mps will rais the water from the wells :
20, Thoe swirviec rose will be jo botweetl the P
tvosr will be locatad ! lals b
slon-sad ated on the higheet point AVAUAINE par
sta Hoawada on & rooky platform cleared in qturr‘,u';' by the Publie ¥ zorks |

whose opersti .
¥ ous at this part of the ']nfq',.‘,b Hill have now ¢

The lscation
L on of the pu

0 pumping station is shown on sheet No. O It ”,“.iu['nf an ‘Qn‘ing B
il hoilor houso 8OCOM=SEE

modates, in additio A wa
) m, the acoumulator and tanks for the reserve water for hydraulio impiog. -
’ Jlonﬂo

Jor house”

boilors work:
orking at 120 1h . : . :
8. pressure § L ehimney will be a stee]l ehimnoy autside boi o
p “‘ e
6' RS

4
.

o
18

siderable slope tow
somewhat peculiar
less length and holding water at a higher leve

are however connected one to
in case of the higher one getting overfill
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rook and this rock having & con-

27. Owing to the site of tho service reservo;r being hard
de of the 'site, the reservoir is of a

ards the roadway and also towards each si
of the rear compartments being of

design being in_three eom rtments, each
than the one nearer the road. The compartments

the other so that an overflow from one to the other can take place

ed ; this, however, is further guarded against by separate

overflow weirs from each compartment. The three compartments will contain 74,310 enbio feet or, -
re than a day’s supply ; the rear compartment (120,487 gallons) might be

say 4,64,437 gallons mo
leg wnbuilt for the present and there would remain storage for 3,43,950 gallons which will be
sufficient for the present, being more than §rds of a day’s supply—the reservoir is fitted with the

usual inlet and outlet pipes, scour valyes, ventilating arrangements and it is at an elevation
(lowest, water level = 101-00) snfficient to command Bezwada and allow of economieal sizes of

mains being used. ;

8. The proposed distribution arrangements are fully shown on sheets Nos. 1to 8. They have
been designed after consultation with the Collector and the Chairman of the Municipal Council.

29. Seventy-three fountains (of which 18 are double) and 35 hydrants are provided ; this

ives one fountain to each 284 persons of the existing population and each 411 of the increased

pulation ; this latter figure is less than is usual in past schemes where one fountain for every

no doubt, however, that more fountains are required

1,000 persous is usually allowed ; there is,
in many of the towns Iready supplied with water-works and the above provision is not exeessive.

The 73 fountains have been allocated as follow :—
Porsons per fountain. : Prospective population.
BBO i s .. 88 to Old Town Vidyadbarapuram .. o 21,200
88 il .. 9to Wyuchpet i ‘o .s .o 800
308 3 .. 26 to Buckingham pett v w .. 8,000

It will be noticed that Old Town has more persons per fountain than the two other portious,
viz., Wynchpet and Buckinghampet ; the reason for this, of course, is that latter portions are
Jess densely populated and have therefore a much greater area and the same number of fountains

%e travelled to a fountain.

in these latter areas would entail long distance to

0. The estimates for the works as now designed includivg Wynchpet and iJuckinghampet
amount to Rs. 3,765,400, 'The former estimate was Rs. 2,89,260 and this included Rs. 18,865 ¥:r
establishment which (under existing orders) does not now appear. The excess is therefore
practically Re. 1,05,005 and the details are shown in the comparative statement A attached.

31. 1t was to be expected that the works would be more expensive because in the first place
the head-works are located 2,800 feet further trom the town than the former works were and
secondly the distribution arrangements have been altered as referred to bolow. The first increase
of importanco is in the engine and boiler house ; the increase is due (1) to a difference in the
class of machinery to be used which i+ rendered necessary by the circumsiances of the site, (2) to
the site of the engine and boiler house itself and the necessity fn providing well foundations,
(8) to the addition of a acoumulator and tank towers—the increase under these circumstances is

not large, and it is probable that in execution it mt:i disappear. The next item is Rs. 1,000
over the standard cost for drivers’ quarters due to e floor level having to be raised an extra
height above ground level. The ocost of eugines and boilers in the first estimate was a lump sum

n this design the machinery being of a

based on the cost of machinery at other places, but i
different type enquiries have been made which have allowed of more detailed figures being given

and the figures under this head include not only the main engine and boiler but also the motor
i the wells, the accumulator, the hydraulic pumping main, ete.; any alteration in
exohange will affect the f:gul‘es roportionally. The excess cost of pumping main is due to extra
o for laying pipes near service reservoir having to be

length of 1,104 feet, and rock excavation
trenched. The cost of the service reservoir shows an excess of Rs. 27,069 over that formerly
will hold neaxly a day’s supply, the former design was for

designed. The reservoir as designed _ ‘
frds of & day’s supply. As before stated it is proposed to omib the rear compartment for the
resent and the exoess cost will be reduced by 1's. 10,750 including contingencies by Rs. 11,560,
H‘he nature of the site as com vod with that on the former design adds to the.cost. Tu the
the reservoir walls were partly below %;'ound while in the new desigu they have to

be all above ground ; hence the walls are thicker. The only other items which show large excesses
are those of piping and the reasous are shown in the detailed comparative statement B attached.

The remarks give full reasons for the differences stated, but it may be added that when the
original estimate was drawn u for- distribution it was not intended that either Buckinghampet
or Wynchpet ghould have sucﬁ complete system as now intended, in fact required, by the Couneil
as they fixed or agreod to the number of fountains proposed and 3" pipes only were formerly

been framed in three portions as

allowed for. The estimates for distribution have, however,
ghown in the above statement 80 that Buckinghampet and Wynchpet can Bo separately under-

taken if that course is desirable.

39, Maintenance is a difficult matter to estimate as
different from another. Probable annual maintenance charges,
the assumption that Government contributes a moiety o

former design

the circumstances of one town are so
and interest and sinking fund, on

681 L.—3

f the initial cost of the schemes, are,
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‘; ﬁ - | RS 1 B8, RS, RS. ne. RE. . R, RE. %%‘ '
R L e bt EOESTRRAN [ ITASY | 0,000 | - 4000 | - (1304 3,000 1,126 1 36108 - i :,2 . ; i 3
T ‘ .Scheme, omitting the resr com- £ < :
”%:’5{‘?. pe : ..| 8,683,860 | 10,842 | 3,000 4,600 1,260 | 3,000 1,168 | 28,760 g 24 g 3- S s 2a b %
sgn- nirtml rear compart- 2 o A T et
mg'domin reservoir, and 3"% -E w % g g ®
distribution pipes for Buoking-| oo |  ge0 | s000| 300 1260 2m 769 | 20,606 5 3 % £
um.mimww:x-ﬂﬂ"“ ‘ 2% £ 8 g
e Buckingbumet | %8 2 o e N
::.gwﬁp" S o ik 3,08,116 4,200 | 3,000 3,180 1,260 | 2,700 608 | 19,998 28 2 ; 2 — :
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Saee | I [ s
a3 £ B g ey )
£3 3 ¢ @
P
2 23 |
o b
it : %8 3 3!
m | %% % 2
| s 3 @
: | E2ds |
\ £88y &
3.
; | ézﬁi 2 .
A. . { A _iﬂg B i e e i L i
CoMPARATIVE statement showing the difference between the original and revised estimates,
Awonnt of | Amount of
Partionlars. original More. Lows,
ostimate. ostimate,
RS, l e, LN LN
X {
ratl Ils 3 s » + “ ! 16,400
rm& ho%':n wells : i R, } ::-:: { az:::g, l} :»::: .-
n mﬂ » e . . . o d ¥ . " .
1 d . . . - 1 000 “" s “‘
o u‘ﬁ" oy e SRR g ; 3,000 3,020 40 :
Wooduldmdud o . o o . " v 3,000 2,000 <« o
Engine drivers G A bl aine e o 6,500 7,600 1,000 o e
b Bl e o it i | ot | g8 | 8 |
om ' o A5 b + ‘ 5 / »s
— Tegiir i Ve BT 5 5 % 16,431 13,200 96,769 »
Supply and delivery of pipes in Old Town . ae = 61,080 ul 400 I, i i
Torn, . : o .
B o i el e "ihae (e L s
o8 A Jolivory of pipes in Wynehpet Mgt g iy G 7.9 .| 2,610 % B - w
Laying and jointing do. 8 e 1,080 2,400 1,380 3 1 £ .
Tomparary offee and conservancy . rh 1,000 s 1 a ) g g 3% : ‘.
Tools :.'d';l'a:z 24 por oont. .. A pran Saltig s A 6,250 A7s0 | 244 it 2 ! 88 23 ¥
Establishment, 7§ per cent. by ¢l e T 18,865 , bk T 18,806 .i ‘a.a a £
Contingencies i1 clading getty supervision, 6 per eent, .. 4 12,677 17,406 4,8K8 o g'a : ?E
‘T'otal 2,689,260 3,716,400 i 1,068,970 20,830 ) ‘E—E 29 L iy
M“ e ‘o '.’p I 'm o A ; : 8 . -
l“ L L .. .. ““‘. “"‘. b, > : .‘::j
s e e —
(s) Engine and boiler only.
1 I
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8 No. 661 M., i1mH May 1899,

Note by the President, Sanitary Board, dated 13th September 1898,

Note by the Sanitary Engineer, No. 1383, dated 19th September [898.

Memorandum by the Chief Engineer, No. #82-D., dated 23rd September 1898.

From the Superintending Engineer, IT Circle, No. 3204 K., dutes 26th October 1898,

Endorsement by the Chief Engineer, No. 613-C., dated 30th J anuary 1899,

Note by the Sanitary Engineor, No. 133, dated 31st J anuary 1899,

Note by the Acting Chief Engineer, No. 853-C., dated Sth Febroary 1899.

From the Executive Engiveer, Kistna Northern Division, No. 1430, dated 18th
February 1899.

Resolution—No. 165-8., dated 13th April 1899,

In its Proceedings No. 51-8., dated 18th January 1897, the Sanitary Board
recommended the preparation of a new scheme for the supply of water to the town
and suburbs of Bezwada, the scheme then presented being condemned owing to the
site selected for the head works having formerly been u burial and burning ground.
The Government, thereupon, directed the preparation of a revised scheme.

2. Revised plans and estimates, the latter amounting to Its. 3,75.400, have now
been submitted by the Sanitary Engineer, together with a detailed reéort.’ The new
source of sup-pl'y 18 from three wells, 15 feet in diameter, sunk by the side of the Kistna
river. Provision is also made for a pumping station and a service reservoir with
main and distribution pipes, fountains and hydrants. :

3. Thesite for tke head works has been selected in cons 1 i i
Commissioner, and is said to be the best available. Here al:c}t:lf:;g iv:l;hsr:?ails?ﬂrtﬁl{
ground somewhat near the wells, but the Sanitary Fngineer eonsiders that this is not
likely to contamimate the water, owing to the depth of the wells from which the
supply is to be drawn, and the character of the upper strata, which consists of clay

and sand, and lower down to a depth of 40 and 50 feet of coarse red sand. The -

waler will be drawn from the last-mentioned stratam ; and owi i

o o . B . ? . t
steining above, there wll_l, it is statgd, be no chance of inﬁltr::fono otfh:u?roiﬁi)tlll‘;:
water, surface or otherwise. The yield of the wells is calculated at 750 gallons per
minute as against 625 gallons required for the full supply, in 12 hours, of 15 gallons

per head over the whole population of 30,000 souls.

4. The estimate submitted by the Sanitary Iin ineer ex i
Rs. 1,05,005. The reasons for the excess are ygive% in par:ge.;;l;l: hgelp(r:;vtl;ﬁt;s x?en ; Ety
and the details in Append;cqs A and B. Tt is proposed to reduce the immediate It)(())tai
cost by Rs. 10,750 by omitting one of the rear compartments of the service reservoir
which is said not to be required for the present.  The estimates for distribution havé

been framed in three portions to admit of each being taken u
course be deemed desirable on the score of economyg Ao

5. In paragraph 32 of the report, the Sanitary Kngi i
. ] “ngineer gives a statement show-
ing the probable annual maintenance charges, and interest andgsinking funde— i

(1) on the full scheme, and
(2) on the three partial schemes.

_ These caleulations are based on the assumption that Government contributes a
moiety of the initial cost.

6. On reviewing the scheme, the President remarked that he feared the proposed
system o_f hydraulie pumping with its long lengths of pressure, and return mains,
which will not be always accessible, would present difficulties in practice and he
wished to be assured by the Savitary Engineer that it was the hest arrangement pos-
sible. He suggested the alternative of sinking a series of wells to get the required
supply of water and the removal of the engine house to sites A and B, marked in
pencil in sheet No. 5. '

7. The proposed expenditure of Rs. 1,14,100 on engines, pumps and their house,
and of ks. 43,200 on the service reservoir was thought to be heavy for a small town
like Bezwada. By the adoption of these suggestions and by providing for half a day’s
supply instead of for a full day in the service reservoir, some considerable reduction

the centre well.

of contamination ;
be the best
said to be
' 11. Before'p
the sinking of #

afficient so far as they can be checked,

roceedipg further with this scheme, the Samtary Board recommends
double twin well, each |2 feet inside diameter, at the site which
the local officers in consultation with Mr. Jones for the pump house,

" Lo t’i;e full dep
. bonngs should

Board believes!
in two compa
saving can be

hndsesv it is

Beeretary to Government, Loesl and Municipal Department.

S,
Engineer.

ord.r—-xo. “l l'!

- $ E - . . .
the d%‘:le)lga::l?:r':rellnsﬁlggested by the Sanitary Board in paragraph 11 of its Proceed--
- og read above, an

_mks contained in

" 2R

No. 661 M., 11rs May 1899, 0

in estimate was thought possible. Tt was also pointed out that provision should
be made for ** establishment ™ if sunitary works are to be handed over to the Sanitary

Engineer, as had been proposed by the Chief Engineer.

8. The reply of the Sanitary Engineer is contained in his note No. 1383, dated

19th September 1808, read above. He says that the hydraulic system has worked

well in other places and points out objections to the propesed sinking of a line of

wells or of a system of square wells and to the alternative sites, A, B for the engine _ | 4

house, as well as to site between the flood baunk and the Hyderabad road. opposite ol
He estimates a reduction of Rs. 14,000 in the cost of the scheme g

by omitting the centre compartment of the reservoir.  As regards charge for © ectah-* ‘

lishment ”* he remarks that as it is not knowp what the future arrangements are to -

‘e, it is impossible to state at present what will have to be added under that head.

? 9. The Superintending Eugineer, I1 Cirele, was then asked to report in consulta-

tion with Captain Ellis, R.E., on (1) whether Ih_c- general scheme and the position of

the head works were considered the best possible and (2) whether the rates weve

10. That offieer’s reply is contained in his endorsement No. 3204 K.. duted
26th October 1898, read above. He suggests the sinking of tube wells or some other

trial wells at— : g
(4) the place proposed by the Sanitary Engineer, and

(b) at the Boat office yard. ;AR
- These should be tested during the hot weather to see if the water shows any si

if the yield i= equally pure, the Boat yard would then, it is said,
Various other suggestions as to details are made. The rates are

-
T R aTn .
.mya:‘:

be ehosen&." ghown in Mr. Jones' plau of wells, viz., to level 4 25. A boring or i
be first taken in order to ascertain that there is no obstruction. The b
1 ryoir will probably require revision as the walls are not, the Sanitary ¢
of the reser k enough for the pressure and it is advisable to build the reservoir kg
ts only with one water level. If seems probable that a considerable R o
offected in the estimates if the water is pumped direct. - : B
> neriments made by Mr. Spring whilst he was building the railwa r
12. From “m”t the twin well give all the water that the town will reqmri E
siderable inerease of population. In ease the water from this well is '-'EL‘
inated, the well will remain as the pump well of the pump house =
scheme of the Sanitary Engineer ; it will be necessary however to seal 5
o :
Y ent concrete. y - :
e te chosen for the pump house may be cheaply raised by filling, above e
flood level, and the water will be pumped direct to the reservoir. ®
(True Extraet.) .
R. Parsons, 3 £
Secretary, Sanitary Board. ,‘t'

dated 11th May 1899.
neer is requested to undertake without delay the sinking of

d to revise the estimates of the scheme with reference to the
the latter part of the same paragraph.
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