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51
For Orders. f

~n his notes on the inspection of
the Cuddapah Municipality enbodied in G.O
No. SIiM,dated Eth Férch 1891,the Sani-
tary Commissioner (Dr. Taing) pointed out
that Cuddapah had been noted for its heat
and unhealthiness and that the inhabitants
suffered from fever and affections trace=
able to the effegts of danpness of soil,
which was water—ﬁogged owing to the de-
fective drainage of the towi and the ex=
jetence of thé Dongal Cheruvu tank above
it,and he accordingly recommended that the
Dongal Cheruvu tankx and the supply channel
of the Patha cuddapah tank should be
closed. The Goveriment thereupoll called
on ‘the Municipal council to report what
steps 1t proposed 1O takxe for the closure
of the Dongal Cheruvi tank and the supply
channel of the Patha cuddapah tank - Vide
.0, No.315 M,dated Sth Varch 1801, The

Collector/howeveg pointed out that the

closure of the Dongal Cheruvu tank was
Gorsanid A
not within the province of the ﬂunicipaiﬁ- 1

as the tank was under the control of the

bt gl Lol

public Works Department; vut in order to
carry but the desire of Government, that
Cudﬁapdh should be repdered more it To8
habitation,ne agreed with the sanitary
conmissioner in reconnending the abandon-

‘ment

VN



and ? A
(3) to carry off the rainfall from the

portion of the town towards this

and the wet cultivation under it. Before,

~ the wet cultivation under it,and as to

3
i
o
i

% _whether a system of drainage would not be

iikely to provide an effectual remedy for

: the water logging of the subsoil,to which
~ the prevalence of fever at Cuddapah was

attriputed,at far less cost than the aban-

';'donﬁént of the tank,which would result in

5 2 considerable loss of rewenue to Govern-

ment. “n reporting on this subject,the Sa-
nitary Engineer stated that the level of
the subsoll water in Cuddapah was not af-
fected by the presence of the Dongal Cheru-
vu above the town,that it had not becn
shown that irrigation pg§§g had a deleteri-
‘ous effect on the health of the yeople and
that the porosity of the soil and the posi-
tion of the strata had much more influence
on the subsoll water-level than the nere
quantity of water distributed over the
surface,and he accordingly recommendea
inter alia,that for the inprovement of the
saritation of the town a drainage channel
six feet wide at bottom,thirty feet wide

. at top and eight feel deey should be exca-
vated to the east of the town in order

(1) to carry offAhe subsoil water as

much as possiblﬁzgzﬁing above the sugmer

level

o :
(2) to receive and carry off the sur-

Pius water for the irrigation which night

€ permitted to the L£ast of the Channel

however, coming to any decision on the ques- jF' I8 $ ‘ @é ﬁtv : chammel,which would otherwide find its i
: \/\. ' - b
‘ > & ~ g we he soil.
tion or abandening the tank,the Gogernment /?“:2723 ISP way into the s
g ~called upon the Sanitary Engineer (I'r. Jonhes) % 2 L ;"Z9f};i§7' - The Sanitary Engineer who was re-
E ?o inspect the lccalitj and to report on y PRdd quepted in G 0. No. 1086 M,dated ~4th Junme
- the best method of tr eating the tank and f’ 1802 to make ag;angements for the Pprepa-

/
ration of plans and estimates for this

work, subnitted in the following Vovémber

an estimate amounting to %.1¢,210. This

was approved by the Chief Engineer and

ganctioned by Government in G.0. Mo 187 B

F dated 30th January 1803; but as there was

some delay in allotting the required funma

Ve [2.51697 . K
J 88 X494

the work was not undertaken immediately.

S “n the meantime,the question of

renoving from Cuddapah the Fead Quarters

of the District was raised in connection

with the closure of the Cuddapah Jail,on

account of its notorious unhealthiness

-

and the consequent excessive mortality

among the prisoners in that jail. It was

howeverlthen decided to drop that ques-

tion,and to help the Municipality of Cud-

dapah in carrying out a proper drainage

scheme which it wag believed would render

the place less

- Vide the.
3% / /
" notes in G.0. Yo.22311,Judicial,dated 1lth

Septembér 12894, The Sanitar%lmngineer was

also requested in G.0. No.1337 N,dated

/
26th September

1894,t0 draw up a compre-

nensive scheme of drainage for the town

as early as possible.

4, Yot long after #thl.:,'the Sani-

tary Commissioner (Dr. King, who ing pectﬂd

/ .
the town in August 1g£¢4,pointed out that

A/ the notoriously malarious condition of

Cuddapah
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due ﬁgg}he existence of nala-

;,darns in the soil,which was ever on

the 1ncrease owing to the presence of the

Y
v

Pon 50
tole horvao § o /K A'/ o
/

A
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pagation of which was greatly facilitated

and moisture in the soil,the two latter

= - = ‘. o o )
nalaria,the plasmodiyynm palari & the pro-

by the existence of heat,organic matter

‘favouring agemts viz., heat,organic mat- TR 1, conditions being caused by the numerous 2
;J SIS EMN moisture, and that:the chief factor : pervious cess-pools in'éxistence through-*‘:
- in the propagatien.of malaria was the pre- out the town,into which; 15 CHE aBReNES of
i;?ﬂéace of moistﬁre in the imvregnated soil g a sewerage system,dll the gﬁ;laée water
~ caused by the obstruction to the subgoil J £ diécharged,and by{the overflow of sub-
; fl?w resultinal?;:ﬁﬁgﬁe water-logged con- soil water,and that the remedial measures
;;ditian Of the soil within the area of the should therefore take the direction of
Ef Pathe Cuddapah tank,and he accordingly re- O Pt attenpting to. deyrive the malarial germ
E ey saded o : of favourable environment,which could be
% (1) that the Patha Cuddapan tank should secured by preventing undue accumulation
B8 "Eeachad 59 cmmpletoly .as 1o offer no s of organic matter and irhibiting extensive
f@?struction Lo surface dralnage in all di- disturbances of subsoil air and water. f
;??e?t;ongland that the supply to the fields et 3l .}2 The Board accordingly made the following :
 below should be effected by irrigation .(i‘&y*QTITQ:?ﬁF o it kel o
3 from the canal direct,the bed of the tank : ¢ (1) That the Patha Cuddapah tank 4
. being effectually cultivated and if neces- * by percolation and prevention of tho.free~ 1
¢ sary,provided with subsoll drainage and « outfall of the subsoil water has the ef="
;Q (2) that the Bugga anicut should be « fect of causing great fluctuation of the
% pEeached and the Bugga bed correctly tr&inedg - gub-soil water level and that the aban-
. the old Bugga channel being left open or, if « Qonment of the tank is desirable; that
. fillead up being supplied with subsoil drain- - this cen be effected without loss of re- 5
age throughout its length before being so « vyenue by carrying on the lately-constrﬁcti}
| dealt witn. . channel (which now f£ills the tank) along
Thesé recommendations of the Sanitary Con- 3 Y - the sluices of fhe said tank,and the Boanq 1
E missioner were referred to the Sdnitary &(C(cl/ﬁlla . : 4 C;Q;Ef%% « rTecommend thgt this be done; that the 4 ‘
§ 'Bgard with the request that it woula go ; « bund of the %ank should be breached so
i B o G e bas . that no obs:;uction should exist to the 2
in Cuddapah and suggest comprehensive mea- 5 « free outfal%lsurfaCe drainage from the .
j‘ sures for removing them as tqgroughly and ' - tow?; that the Public Works Department
ca&pletely as possible. « should be called upon to prepare the ne-
$. The Sanitary Board was of opinion ]? « cessary plans and estimates for submissiuné.

. that the unhealthiness of Cuddapah was due to Govermment in order to carry out these

« objects.

to the prevalence in a very marked degree

s
r?
Moo

* of the malarial fever,that the town site

R

was contaminated with the active agent of

r g I ~re; T oL
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‘bhé Board consider

zthat these two objects can best be attained
by a pipe system of sewerade, under which
;trenches should be cut and filled with

: gravel through which the subsoil water

will percolate,both the sewage and sub- ;

" s0il water being carried to appropriate

~ outlets. -t is probable that punping mnay

:LW be required,and the amount of pumping

E frwer to be provided for raising the sub-soil

={%' water may be takxen for the purpose of an
.fé; es:;mate as that necessary to raise the
'i‘ quantity of rainfall falling over double
:g;. the town area,or,say,over five square

- miles; the sewage o pe disyposed of over a
{f;? syitable area of iand which will be under-

peyond the present PathaCuddapah tank. The

T

) ter its abolition as a :
bed of this tank,af S

ez /837
;‘ _ tank,should be allotted for dry cultiva-

..

tion only.
A (3) That,at present,the ¢xistence of

"the Dongal Cheruvu doé€s not influence the

: sub-s such 7 N
b '% ise an@ fall of the sub soil water to "

* an extent as to render its abolition de-

4 t+ some future time,when
rable,but that,a . ' -
51 /La(( dora é of f,\ _[: o S

~ I3 d ;
of the works already propose » e s / E;

e,it

the results

}u pay be desirable o reconsider this opi-

4
. .drained'and furnished with sewage filters 7 z%

" the bed of the'ngga‘river above the ex-

r

"

o

o

"

’

2

-
s

(L4

L

sluices,be entrusted to the Sanitary En-

nended by it in 18905.

.
S e ’ = ’“
-.

(4) That it is desirable to'raaectiﬁn-f“

-

isting anicut,which should be removed,the

L S

channel from the anicut to the Patha Cud-

dapah tank being closed or used fof a

-

line of sewers as may be hereafter found

necessary. o o By tyﬁ
(8) That in view of the fact that the.{‘i
malarial germ is capable of being con- .
veye? to.the systen of the human being
both by air and water,it is advised that
the existing pubiic water-supply should 5_
be supplied with effective fil}er peds,v ‘
(6} That the design of thpsé works,ex-A

cept those in regard to the extension of

gineer tO'Government."

i
the channel to the Patha Cuddapah tank '°%!f{
|
6. TqﬁkSanitary ¥ngineer was there- '
fipon requested to prepare the estimates
for the works specified in Hos.é, éfahd .
of the Sanitary Board’s recommendations
»eferred4%o in the preceding paragraph -
Vide G.0O, No.lS{I»M,dated 1:thjgugust
1805, | | |
A b
¥ With the first of the letters read
above,the Sanitary Board forwarded the
plang and estinates of a drainage schene
prepared by Mr, Jones)on the lines recom-
¥r. Jones stated

that as from the sections taken along the

;AT o - -

bed of the Bugga river it did not appear !
that any material lowering of its bed 1
could be effected,he made no proposals * N

regarding the resectioning of the river *{
bed,bul that the anicut night be renoved f

and




e
g
:

LT R T

: st.ands,the stores in it being va.luu.ble,

or>that the stones might be used in the
ponstructien of -the drainage works, This

:“yoint,hQWever,he stated,night be left to

- tﬁb officer who would be in charge of the

%twrks When they were undertaken. Mr Jones
;obserVQd that the town occupied a position
”on a plain alnpost surrounded by hills,

/~&b02t four to seven miles distant fron
/

. 1t,the slope of the plain being from west
~ to east towards the valley of the Fannar,

~that the borirgs,of which twent§-one were
taken by hin within the town showed that
the d@scription of the soil- given by Dr.

"4
Iing‘in yara,? of his Inspection notes re-

' cg;ided in €.0. ¥o,1da M,dated Tth February
1é95 was incorrect,as there was no red
gravel or blackish alluvial deposit and

“in fact nothing but’ clay below the ordi-
nary surface mould until the Memkxur was
reached, that the geological fornation of the
the soil was such that water could rise ub
or pass down through it to a very linited
extent, that the clay was so thick and iﬁd-
permeable that it was only.When'the Kunxur
or quartgite formation was reachea that
the water was tapped at all and that the
rise or fall in the wells,had no connec-
tion whatever with the rise or fall 6f wa-
ter in the subsoil, but was due entirely
to the head of water in the lower strata

passed tihrough or into by the well, Fe

therefore withdrew from the resolution of
the Sanitary Board wherein it was stated
that the Patha Cuddapah tank backed up the

subsoil water,that he gave his assent to

‘gt for want of the information which had

%
:

then

. ¥ - /
ﬁf ol ﬁa T o /} O vty ’)(_'_,/ar')/".“ V
vl k

then been obtained and which sﬁowed ?ﬁg&
the strata were antlclinical across the ;

centre of ézz-town one portion sloping
south to a Iinejdrawn east agd west to
the south of the jail,and the other por- .; -
tion sloying towards the Patha Cuddapah :
tank, that the water tapped in the subsoil

: : T ks
was at such a level,viz. 8 to 128 feet be~ 4

o

low the ground Aevel that the Patha Cud-
dapah tank could not influence it,that as 4
the intervening strata were clayey,it waé(f;
difﬂ;cult,;f not impossible,to inagine
that there could be any coniection what-
ever between the surface and the subsoil
water as no water could rise through such
thick and comyact‘beds of clay and that
therefore the dampness of soi%’aparﬁ fromfj
surface water 1. e.,rainfall could be but
infinitesimally increased by tne snall ‘
anount, of water found at depths of g to 13%%,
feet belowpthe surface. Mr, Jones further 4
observed that althouéh he hadeorked out
;he schehe 6n the basis of the Sanitary
Board?’s recommendations,he'did not bée
lieve that any schene of subsoll drainage
would have the slightest effect on the
level of the subsoil water,as it was qui
il %

L# oy M
ircorrect To base the rise and fal;z n

the wells,and that he could not recommend
the execution of the scheme which he sub=
nitted,as it was notvlikely to affeét,

nuch less to determnine the malarial con-
ditions then existing. Fe added that the

scheme should be looked upon as one sim-

Ply for the remewal of tHe ordinary se-

wage and a portion of the surface rainfall fh

from the town,that even for these latter i
purposes the scheme would he ineffective, j‘f

Owing



B o |

;:;:Erto the sparse Population

and per unit of street anqg the limited

Per house

anount of water Supply,and that the cost or
carrying out the wWork was incommeLsurate
with any inprovenent in the sanitary ~
dition of the town which was likely to
result fron it,as the nmortality from fever
would renain unarfected. He alsgo Pointed
out that the majori%y of the houses 1in

the town were of g Very low class coligsist~
ing or nere huts ang such ag would either
generally be Connected to g branch sewer
by surface drains, or would be wable to
construct house connections,if thése were
not provided for then, that the nunber

Oof houses which would be individually
conrected to the sewers would be very

Tew vix,about 1,900, that as the water
Supply of the town wag capable of giving
only ten gallons Per head per diem, it

was almos@ inpossible to design sewers
which would be self—cleansing,and that
although it Was proposed to lay the sewers
at very good gradients and to have velo-
cities,when rui: or halr full, of fronm
2.537 1o 3.12 feet yer Second,the flows
Trom the Population to e, serveqd wowld

be sinply dribbles at the botton of' the
Sewers with g hardly calculable velocity,
¥r, Jones therefore col:sidered that in

the existing state o the water supply

Oof the town, it would be pogt injudicioys
to adopt any underground arainage Schene
and addeqd that the main reason for pre-
ferring an unlderground System or drainage

1

- e - N - o g o \ ’ crer 3 Tr Y o " o
for ,udda,ai,Jap the LU;GbetJ I'or the

e a
renoval

gt

- S
Tenoval of ‘subsoil waiz:gug o

had already been shown, it wag inpro-
bable that any systen of Subsoil drain-
age would be ef'fectual because the sub-
801l water qigqg not,and coﬁld not,rise
towards the surface ang aly rainfalil
2w on the surface coulg Lot pene-
trate far below it ang hence nust run
of'f Quickly, Fe also stateqd that pro-
Vision wag made in the €stimates syup
mitted by him for Filling wity gravel
the space over all sewers which were

v
nore than gix feet below the groung le~
2
vel, but Pointeg out’ that the cuttings
Tor the Sewers when they were below wa-

ter level,wonlg undoubtedly open up a

yassage for the water to rise, but that

;
the subsoil water would not rise if ga ;:‘
; !
bore or cutting were not nade until i ¥
was Teached, that therefore while the = §
;‘
use of the gravel above the sewers {84
would aid in taking offe the subsoil r
?
o+ : 1 -+ 1 < ] - f = .‘:
water which ule works would Practical- ™~
L=
iy Produce, ang allow it to rise to 'y
|
~ .
.
the )
nu‘t :
Palle, Rro HoEd Lain W
: : A “lﬂhwh&re,?Di‘\ ;
1;(_-' ‘L(:\‘, i v—:p“‘_: ™~ F

Ard . thasi s o
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¢ the Sewers were not constructed,tbe

water below would

T'emain undisturbed,

that it was therefore a very inportant

Point to consider whether the very

eXecution of the WOorks would not tend

t to increage the dampness of the soil,

atl any rate in the vicinity of the

Sewers, because the grave: could never

be drieq even with extlensive Pump-

ing ang the adjacent ground woulgqg

T A g s S SEPP T me

therefore be always danp ang that

————

as a result of this'the malaria would

g' increase and . the Sewers woulg Pro-

duce the Very opposite ef'fect to tha

for which they were aesipgned, Mr, Jones

therefore EXPpressed the OPinion that

the Cconistruction o' the sew

s

; be fraught with Ganger ang that such a

]
9
e
o]
&
C’\
>
ct
o
O
o+

to be Zightly uhqe:taken.

4 Zn para, 52 Oof his Téport on the

he again Observed as follows in Tegard

AR

to this sSchene; -~

b

S £ R B el

Mr. Jdoneg’ remarks are made under copn. .
siderable misapprehension. He peints out,
43 i LAESE farm | # Subsoil wateprn

s SC L(:(‘



dgesirable

project, it was one which it was

undertake and stated that it could not recom=

ﬁand t+he scheme a2s one designed tO remedy the

u9 As directed by the Honourable fember

?in his note dated 9th UPcember 1807 the
the Sanitary Comml issioner

-

;papers were referred 1O

& 2 SRgh &
5th the second letter read above,Dr. King

which he refutes

. forwards a memorandum in

i Mr: Jones
the several argunents adduced by Mr: dJ S

against the introduction of'.a subsoil draln-

b-‘age scheme. He states that the descriptlion

> : RS i
of the soil of Cuddapah given in his inspection

notes of 1893, which exception is taken
i S S inspec-
by the Sanitary Engineer, was based on an pe

the absenee of gravel

tion of well-cuttings,that

: A G SR s 18
in the 'soil exauined by Mr: dJounes 18

due t.0

1 mos yirely
i ring en made almost ent! N
his borings having beeil I

' > - Bu and that with
M by the side of the U gga, and th

i 1 o e —
tion he does not see that his de

} this excep
L : v
| meterially from

' - e 4
{ 1tn-l Ch I'aC't,f I 'C-uAJ (LeuCI‘.L be(t b i I JOIle 18

mmended in +he ins-—
states that when he recomuie

: 7
. Notes that the Duggsa bed
contemplate that

should be

pecti or
nox

: correctly trained he did
s Dugea river S 1d be
the whole bed of the DBugga Tlvel should

{ lowered &= supposed by +he Sanitary Engineer,
: Gézjguly meant that the obstructions along
4.8 bed should be removed __ & measure which
its
would not necessarily involve a departure
£1 0w its present gradients. In regard to

e bo [ c mAa t)~ Q'ﬁ 1‘ +ar "Naleds easr
1E'u Alis-\/ic Fi-n tall.,'A,(ul Y -“u’,“ 261 »
BN \1 ;
th rl =4

5 * £
(i e eat that they are 111 e 1O
pDr.King states uia he?y
£ the town site, as

state O]

|
!

exhibiting the
: . ) P oY 3 .1' TJ‘nj n
3in horing is to be found Wit
not a S1iy _ng
that they follow chiefly

the inhabited area,
ag been ad

'ﬁ, sCman 4.

2.

C

& ﬁ,/;r‘{ Qe

C o rgssit
!

), I/
¥ of CI0* L Rt g

!

NN et e iy
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BT
Slderable lilsapprehension
: .

t A
hey&he use of the term n

both by My Jones

He paints out, |
Subsoil watepm

and by the Sanitary

Doard is abs ol
S Solutely misleaqds;
3 110g, that suba

Soil w
S wate:}as usually unders+tood i
L is

water which is Supporteq by the 3
1 o
: irst not, 3

readily vermeable 1aner while the
water

Which M i
hich Mr. Jones constantly alludes ¢
’S to as

L S wr " " "
llb») Oll wa i € i t.e ;) " |
r d e o~

--Jav,Jd Wa'::r ¢ IV 181] ;jl) ‘() l’e g 't 3
ar

Engineer’s
ying Statement that "
’ the rainw
21 aters
f2lling on the

&

far belowA’hence

Surface cannot, PEnetrate

nust run of ick
4 Quickly"

c‘.{'l. i
r A ry (JOIqm1 (‘Sio
nmis er observeu th 5 ¥
the S Lta 7 a2

= . > 54 o

by a s )
Stratwa not readily permeable woulad

be "subsoi
ubsoil water" whether it flowed off

-

0on what data Mr, Jones auoiu&aﬂ f% |
at sub-.

S0il water flow
Ao S off"quick
qulchly: that notg gz

- ~ a

no ’ ] p ; <
273

has

entrance of fri i aus Dar
i1ction caused i y ¢
0.0y Tthe D2, i
Jg oo 3 d

C e O eCﬁL ’ b.l -
¢ & . .
- £ & Dene ,I"a. 3

that under fai ' &
air conditions for its Tlow

_, o g | 3

> 74

gradient is very larked the flow will be

more rapid, and that tO dispose of th
e

uesti 301 »
question of subsoil water by imagining

s y ;
that it will flow off as if from the Toof
i b 3 of

of a house, because it happens to be sup

X 1 ‘ 3 . 1 .
!) 7 A QTY t,v 11 O LY ~ 4116LL
‘)[ € ( l) / ; a LU C..c ook IIO./ tl( -

He adds vt !

*® adds that Mr. Joned borings reveal
ings veal

in Cuddapah a Pervious sojl

upon a stratum of clay that thi
J s J - L ,,L";

IusSt support al p
pPort all rainfall penetrating the
3011 * in other wora
*» OF 1N Other words "pround watevwt
it




Or"subsoil water", that below the clay is
E ¥

Water under Pressure deriveqd presumably
' - s " Qre c- w&.%\

Trom a foreign area that clay is highly
etentive or water, even ir 2t48 not,

and that by capillary

Attraction the Subsoil would be rendereqd

“'_édamp, 50 long as the level of the Springs
8 below the CIAY 18 high, He states that he

~is not Singular ip considering that moisture

£ himselr has,in his Teport embodieq in G,o0.

No. 860 Rev: , expressed the saye Opinion,
12-9-9]1

'j that there igs nothing in Mr, Jones’preeent

~ visible Bugga Springs enter the S0il above

the town ang thus adg %0 the moisture and

the ordinary Cause, viz,rain, and

the subsoi] water due tohthat whether there

i be water frony a"foreign area" above the clay

é Stratum or not,the fact Teuains that the clay'

which widl “absorb water to the extent of
v SSShwees

f 81 to @@ Per ceat of jt+s volume,will in con-

Ly

iﬁsideration of its Swall depth frow the surface

sSuffice to keep the S80il damp by capillarity,

S0 much sgo that wany of the houses ip Cuddapah

(0

V\E{,{ /\f‘ )&% II-J, 0[— "I"'»":’ ~ an b

L is Tetained in the soij of Cuddapah’as Mr.Jones

at his inspection were fouand to be €xceedingly

~damp both as to the walls and floors, With
iregard to the Stateuwent of Mr,Jones that the
,Pathﬁbhddapah iank does not back up the sub-
$0il water from the town, he States that the
confusion as L0 what is "subgoij water" has
Again influenceq Mr. Joned’ opinion,and that
-he borings made by Mr.Jones do not(to that
eSult , He therefore States that he seesg

O reason Whatever to change his views ang

bserves that Mr, JOnei dreag that by tapping

(ML&rv :
1€ clay a worse ‘FRED I night be Secured

not, Consistent with the Known effects of

Pping clay Substrata for agricultur

})((/" A\ :;‘t’.l

.
y LE3
f-/n-nv ;/b’ ma

1
1
2 o
(en? . 7 537'-‘):
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{
:
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Schemne advocated by Mr.anes ang Which

tO date disfigures Madrag j5 absolutely

System Suffices tO show that the principL
has been acknowledgeq in this Presidency
7
that nog only do open drainage Schemeg
not fulriy sani A ire;
ltary requirementg but, that
they are//far from €conomicay in Tespecs

to Sludge disposa] and night Soil COnserw.

vancy, ang that “F Cuddapayn jig L0 have g

se zi bt s i
w?gge Scheme i shoulg Cértainly bpe an

underground One. If an underground Scheme

-

Subsoj] drainage SYstem, He admits that p
this Question pag to be answereq Simply e
On the score of €Xpense, buy Observeg that

it is Worth while ascertaining Whether the;

Jones g Slope of about ] in 400 towards [}

the Pennap valley, iy Could/have been p04~‘

down the valley ang thus entirely dispenqy'
with al} Necessity for numping, Whether
g A8 absolutely necesvary O adopt what
is Dractically a low leve] Scheme by run-
Ning the intercenting Sewer along the
Bugpa Channel , gpy Whether Other main itn

lines coulqg not have been taken up that

Would have Sconomiseq tpe heaq available
- }

'TA1eS that e VG A
: 255 the head pe thus egq
~Il0Ini seqd

{ ?).,1: k. | e,_. ::’ -9 s’ > )
’ +€ast the €ngine ife amais

o




Jréveal subterranean water below the clay
FVFBtmatum, and if by capillarity, by faults
fgénd by openings already mwade through it
'xby well%’the soil is rendered more damp,

hb suggests that it may be cut off at soue
¢ point above the town by sinking wells

?_filled with stones and allowing it to

appéar in a channel. If however, it be

impossible to secure a point of discharge
?1‘ by gravitation, by extending the out-

4 ;WIet gewer to a point further removed

1 towards the Pennar, and a puuping scheme
is essential, he suggests the desira-
bility of employing the Shone pneumatic
, system, as it can then be ‘arranged to

5} W receive at certain points and at varying
i 3 jevels, both subsoil water a& subter-
i‘ranean water and thus suppliment the
flushing powers and states that this
utilization of subsoil or subter-
ranean water would effectually get rid
off Mr Jonel' objection to underground
system of drainage on the ground that
the water works of the town supply only

wther ’

10 gallons per head. He {considers Oumnem

-

»VPHE #ghat a comparative estimate should be

Soif  pade of the..cost of using ordinary tile

CO“E drains and gravel for conveying subsoil
;
’

aga; water that whilst concrefe may be advisable
the for foundation for the housedrains up to
Fosuf | junctions with sewers, this may not be

| .
itk necessary for the main sewers 1O be laid

h

obsexy . with clay, and that if the sinking of pipes

the ¢ be feared, at least the use of special

.
oy

‘ ~
. . y . 3 1 - o 1 r g or
S No ® jointed pipés such as étanford’s or

bappif Doulton’s nmﬂy ove%come the difficulty.
:

that,
“‘,‘“-,r shempess, [ © points out(although the

Jaa g

,i
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"open drain® - 1

QCh { <a
A

ments for altering

levels

of houses,,ﬂslworked
ery unlikely |

céan bhe Shown,

of’ streets,and linesg
OlL, 2% i3 o th |
at a savi ;

He therer
ore adhereg
TO the

view already ExXnress

Sed by him (
It that
subsoil of . g

| uddapah Tequires

being ¢
. g fre
of’ Molsture and o

=4 .tl - 1 _'h J .tl
3
7 ) P o ' G . H < addu 1./]1 t;]lel e llas be =

amnle
D Proof that failure of mon

Soons g
\ ‘ ‘ S and
Unusually dry soij means

both fo
. ) s T the
trict ang the town of Cug

dapah immeqi

ately improved health and that 1t is § .."
the power of the Sanltary Engineer ton '.!;
2
evolve g Scheme that will artificiaiia |
broduce the same resultg, : | ;
Ak It will pe sSeem frop i:

raises 131 i -
PosSsib i
g le diffy r

in i
adoptlng & sScheme of undermk
-ground drainage for Cug apah 3
B i » Dr. King -4
: Srs that system t+d ! B

Sifs. - &R Open drainagec

S € scheme Submitteq by Ir
.

JmmsfMHMedmdmmeomemeh the

o 7 - ,

Saultary Board States that it cannot, |

C o i o

ommend it ag one designeq to remedy the

~

i

. r
ol -

therefore Submit

It is she|

TSR

ed that the remarks

off ‘

the Sanj ' i
itary Lommissioner 2y be rer |
: 2.y erred ;
h i Je¢§ {

11Tary Board fa. :
J Board for Cconsideration = .
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' Jeport mccompanying designs and estimates Tor the dreinage of

\ ~ B Guddavah,
BAOK PAPER-™ 7 A" ¥

G.0.

No.

pal

Dqﬂﬁnmnta‘

b

Date.

— :"

s %‘}

\

e ARG R 3 N A Sl e <

8 - The town 'of Cuddapah has’ lorg been Imown as one

E i _ highly malarious, In 1804 the sanitary Commissioner Ser Sy el LT

CHE v ke i T
a

= AR AP

E i inspection notes embodied in G.C. No. 188 M. datéd 7th.Pebru- -
i i

e
™

: . ' . ary 1805 shewed that '; during the Tour yesrs ending 1894, the

deaths from Tevers ranged between 67.9 - % and 45,8 ver cent,

" o 2 S
and that probably mnot less than half the ropulation suffered

FURTHER PAPER(: il

\ (18 foom the influence of mﬂl aria, Covernment in its order above

had -4_'. 3 4 4 s 1 [~ %2t d ¥ ’ ¥ «
@.0. No. | Department. Datis. reierrea Lo ordered the Sanitary Commissioner’s notes (paras

< T, 4 - - 5 to 14) to be referred to the Sanitary Board which was' recuesé |

RN o ) 5 _ :
1 ed to go fully 'into the causes. of the malarial fever in : } g
. . i !rjf : Cuddapah and to suggest comnrehens1ve measureb Tfor remov1ng 3 o
pﬁ  them 25 thoroughly & completely as might be possible. "The |
sanitary Board met on the 1Gth. June 1895 ﬂnd discussed the

,‘ . , ; natter and reported to Covernnment,, mh*s report will be Tound = ?

\ embodied in:@.,C.No., 1511, M. dated the 15th. Atoust 1895.

oy

24 The Tirst recommendation of the Board was in refer—

ence to the breaching of the Patha Cuddapah tank & the substi-

' tution of* a channel for which the P.W. Lept was recuested o

3 prepare plans & estimates, The Undersigned is not aware whe-

ther action has 'been talien or not in repﬂrd to this' point but

16 .18 be;lexeo. ‘that the tagile g gtitls unbre?chea.

-i“ : 3 + The second recommendation was thet & scheme of draine

- age should Dbe prepared by the Sanitary ingineer on pringiples

A 1 enmunciated by the Board. It is to this scheme, which hzs now

been completed, that this report mainly has reference,

&, The third conclusLon of the Board was that the

Dongal Cheruvu tank need not, bewlnt@rrpreu With at present ' 4

-

5. The fourth recommendation vas $at the bed or th.

Booza river should be regectioned and the anicut removeda

2
: : 6. It does not appear Trom the sectiong talten alonpg. \b«

R it i i A A i
Pl bt e it

e B g - { *mb.w.a.-- e




4 R - <=
. D "”“P:M«'v‘_

foéE:%rthe anicut the ‘best ne

sell it as 1t stands for removal ( the stone in it is veluable);
g k-

hod of removal will be either to ¢

:L cx 0 use the stone in the copf&triction of the drainage works,
This point may be left to the Officer who will be in Charge of
the Trainage Works if they nre‘hndertaken.
[ & The time which has elapsed between the receipt of
Y G.C, No. 13511.M, dated 12th. Aupust 1895 and this date has been
SN dasie N e ]
=/ ¥ taken vup as Tolloys's —
- .

The G,0, was received on '5-9<95
sanction Tor staff was asked for on 26~0-95

sanction for staff was received or 19-10-9

(#)

Staff was appointed on 88—10—95

Additional staff was asked for on 10-2-986
Additional staff was sanctioned on 26-2-06

The surveys begun on 28th.October 1895 were supposed to be

| completed on S0th, June 1896 but the Undersigned found after

LEL

£ ‘ L somé?ime that the Chief Surveyor had left portions incomplete
¢ i
i \ g and staff had again to be sent to Cuddapah 'on 9th. July 1896
i and the full information required for the scheme was not availg

5 , able until 50th., November: 1896. &Zven now the undersigned

regrets’ to say that the information available is not quite

~

: s
satisfactory and it has been Tound that the system of employ-

\ LNg  temporary eurveiyors' is one that gives anything but satis— :
: ] ) : Taotory results; in fact there has been considerable trouble
§ & 5 i !
i 0 ‘ - f :
Q 2 anqndeiny caused by the ineffTicient work turned out, the
4 F oo, ‘ , oA v
W ; errogs‘iw‘nhich were not discovered until malking out the de-
¢ 1} N R
<N y PRty “--‘ ) P y : 7 3 B R s - X
' i AT I T o sign and after the surveyors had been relieved of their dutiess
2 : : *&<‘
Y . i ;G A since the date on which the information required was Tairly
» - ( y \ . -

: L s complete thie time has been occupnied in working out the schene,
2 scheme, which, needless to sa¥y, is one ‘of muth detail and
$ has required considerable thought and labor,
h >
| X 8. Bef'ore describing the proposed scheme it is desirabil

to give a Tew statistics which have Been collec ed during the

sy . rreparation of the scheme.
9. The town occupies a 5osition on a plain almost sur-
‘ rounded by hills and about Tour to seven miles distant Trom 3
« The slope of the plain is Trom west to east towards the
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10, . Twenty one borings were taken within the town area)

g 1 oL v, by 4
These are shewn gn one sheet s ) 2

his' report and the
%

“position of each boring will be found maried on the general

plans, These borings shew that the description Given by
L2r. King in para 2 ‘of his notes already referred to is i1ncors= ;
rect, because there is. no red gravel and no blackish alluvial

deposit , there being little else below the ordinary surfTace

nould but clay until the kunkur 'is reached. Some of the clayr

is exceedingly compact and shaley,

) The actual geological formation must be carefully cal

sidered in relation to the suitability or otherise of the

- *

scheme, As will be.seen the formation is such that water can

rise up or pass down through & it to 2 very limited extent.

The clay 1s of such thickness and of such an impermeable deg-—

cription that it is only when borings are made and the hkunlur

or quartzite formation reached that water is tapped at.all

except in a few places where a thin sandy stratim yields . some

& : S : o
water; the undergigned therefore believes that the rise "1

\ Pall in the wells has no connection whatever with the rise g:

: >
fall of water in the subsoil and that such Tise s fall is

[* e entirely to the head of water in the lower strata passed
: -
; hriough or' into by the well. The undersigned feels therefore

_& 4 that he must now withdraw from his agreement, with the proceed=

vpesr

ings of the Sanitary Board ( to which he gave assent because

— e Py
A, g T

’~3f the want of" information now obtained) that the Patha Cud—

BT A

dgpah tank backs np the subsoil water-because the real Tacts

*
Frde &ajm‘.é of the case are th‘at the strata‘sre anticlinal across the

centre ol the town, one portion sloping south tQ a line drawn

east and west to the south of the dail the other portion of

the strata sloping. towards the Patha Cuddapah tank and tHe

AL

§
o
é,,

b J water tapped in the subsoil is at such & level that the Pathe
§ ‘ ; Cuddapah tank cannot influence it. The subsoil water tapped is
| j . L/ usually 8 to 12 Teet below the ‘ground level, The intervening «

_ strate are clays and it is difficult, if not impossible, to
Vi TR 3
: imagine that there can be anv commection whatever between the

i : e : i G :
‘ suriace and the subsoil water. From these considerations‘thoqﬂ§
\ : .
i the undersigned has worked out the scheme on the basis of the
| T the
- ' - -~ v
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. scheme of subgoil dra 1nage will have the sllghtest effect. on
the lev 1 of the c~ubgonl gaﬂer & as already pointed out it qs 0
£/ =i
i ~quite 1noorrect, to' ‘base t.}ae Plse & fall of' the subsoil water

on the rise and f&i%?ln theawgils « No water will rise thr0ugh' 

such thick and cém@dpm béas of c¢la¥y and the damnpess"of s0il
' ;n»fv (v
gpart from st;£;99 w@Ler: . duess the rnlqlall# CPn he. bpt lnfl.(

A . . v
nitesimally ificreased by the small améunt of atgg
4

depths:of b/£o 12 Teet oelow the 0uri‘ cen eHe ce‘§,

hes nrenqrpg %b" not, leel“ft

@ ﬁheme nust

Tor many reasons which the undersicned will point out he does

noyv (think at even:for thig urpose it will be. ef fectlve and

the expensg involved is suc

as ‘he believes would not be Justld
iu‘ e
v improvement vhlch is ; ¥ to result by its ere—

/
For g%?g 1everg ellmlnatedﬁ dmathe death causes of

Tied by

he a%es that the carrying

uould not affect this c'-u..se o:f' mort.allt" in’

the slig htest, degree) the desth rate of Cuddapah would be 2

[ 5 ¢ ‘\ i ;-; |*‘C
b”ix%fgs ctdr*' one. ‘ : : <

HEE \ Al
40 mne Te_SGHSx\h" the Banita; y'Engineer thinks*t
- ",‘-,(@ ; s RN R . ‘
< scagr'ne Will e }nef‘tf;‘erct %, ﬁi@llgh degipned: t' _the begt of %m
R?mzj ‘n.‘ Lt WH@%; Seid Y
o i iy £ he /i cﬁﬁﬁh%ﬁdes of the town are t
VA LICREM VT : i

[ 49 :
be found in bhe sSHa, %g ﬁulatlon per house and per unit of

¥

street and the llmltEQ amaount of the water supply.

144 The scheme as dgsipgned will affect the Tollowing
‘ : ? ] :

v;llngés &c., Tofming theftovmz- = . ; )
¢ ‘AlZ Acrenge, Populatien, . Wo, of hot.de,

13 [ ? ; *
3 £/2iz Yehukgpally-—-=-e= % 15,64 am 287
: ‘;if}- ::'i iy Fjians S s 3 el
Nagarayepet-—wes—— 5 natE L
R R g, o S L S et DL oS

@ Town prb‘;&‘éi*"—‘—‘i‘*:;?;; 202,16 9408 : 2089
@ ‘ ; :

.

Matal
L O Lessosaeas 4060

% g w—g b
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Thus the average per acre is only 43 people and per house &

r~

Traction over 5 persons ‘and this proportion , it will be ob=-"
served, is Tairly maintained in each of the above mentioned
divisionsse

154 s desipned there will be

Branch Sewers ,sssss Total Length 75,470

Surface Drding sees.s a0 32,870
& A
’ B 08,340
16, Meny of the so—called Houses included in the Census'
ff : figures are in reality but small huts composing parcherries,

has been a difficult matter to arrive at the sctual number’
houses which will drain directly to the sewers, While the
ndus fipgures shew the Houses to be 5,289 in number the house
agsessment registers shew the number of 2,502 and even some

this lesser number are very small houses; on a consideratiomw

;; | Otf | | of the low tagation on some of thesée houses and the fact that
’ :;.&vav a muber of ‘the: houses say 600 will be connected directly to

} ;\‘ surface drains, the number' of houses which will be individual-
‘ » 1y connected to0 the sewers has been estimated at about 19060 ,
: .

i ) 7, The difference of the two fipures 5,289 and 2,502

represents blocks of huts or parcherries and these wilil gene-
»

. i rally be connected to & branch sewer by surface driaing, This

shews that a larpe majority of the houses of the. town is of =z

very low class and guch as would be tnable to.afford house conw

.

nections if these are not provided for them.

18. The watersupply of Cuddapah is capable of supplying

10 gallons per head per diem. It was obviously necessary to

design a system of sewers which would carry off considerably

.

more than this, though the system whether designed for 10 gal-

b h

i loris or 18 gallons does not matter to any great extent from 2

Y Tinancial point of wview as nothing less than 6" pipe sewers

caen be used, :

g B But the question of the water supply affects the

/viraiuage question in this way that it renders it almost imvos—

! U sible 10 degign sewers which will be self .cleznsine.

A o I s :
D

Lllustrate this difficulty the following examples

ven and it will be seen that though the sewers are pro

) p




— > RIS . : et
i o & e ' 'i\ . . ;
j -~ 3
when flowing full or helf full of from 2.3517 to e 12 Teet '
per secondy the flows from the populartion to bé served will
_simply'be dribbles at the bottom of the sewers with,a hard-—
: ) ) 1y. calculable velocity,
2l The calculations following are based ‘on these Tigursl. ¥
g 1 i 4 persons per house ( average is little over 5
R 3 | 10 gallons per head per diem (half Tlowing in six hour's)
B : v,
i
| . o : ¥ o 3
d A length of 40 feet of street per house determined thus—
. SR ; ¥ 4 A ¥ : gial=t ; ; R iy ;
bl e ‘ PR Length of Branch Severs = 75470 340 Teetlt per house,
pE e o o 10 No. of Houses 1900 .
3 ‘ - F i : i g
A . ‘ ¥l : Lxample,T 3
i N, s ; : e
-8 ' Yedala Vencatachéllun street i
{
3 BeaSs 15 on plan- Surface Drain B,S.,15 Crads
¥ : | : - 162
- ( § 2
; 3 sewers & Street:—<———rmmme— e 1800 Teet long
Surface Drains Tlow-—
1 ing t0 Sewer———-m—cmme———— SAB0 - 1175 o
. ’ L) -
i~
] 2775 feet
- 3 o~
- > *
[
1o g S This Tipure is alse the Tlow per 12 hours because'
< . .
: § 2975 x4 x .10 =2775 gallons per 12 hours.
40
2775 pgallons per' 12 hours g $.854 gls' per minute:
- 30642 gls per second:
.
1 . _
. &+0102872 c. Tt
[‘.,’- 5 n ' ; ; 4 : A 6" pipe at a grade of 160 (which is nearly the same grade)
Ilvf- 1 9 : = g o ¥ . 3 : 2 e
" ?‘\ when full carries 0,5425 c.ft per second with a velocity of
Lo ; j 5y 5 ;
§ 5 ’ 2.76 feet per second , s0 that the flow is only l of the capae
' Sﬂ: *
¥ s city of the pipe equal t0 a depth of —ii of - an inch & & velocitf
of 1.4 Teet per second.
Creade &
: ’ szramplesll, 18ddy Bazaar Streat —sesmeomae Xy o
l‘ / : 122
)
. g
b ) B.5. No, 11 on plan —=———1970 Taéet,
; ) B.5. on ( B,S, No,1l)---- 2780
3 s SRS et &
i e DPain on B.3iNogll
5
flowing to sewers—--21560.,780
l 4 | : > v (5) :7 it
315!
This
- — e - -
e ~¢ ——




”hls flgure 5530 as alreadJ'shewn represents aSSG-glwaln”IB
SeuieR b : = hoqrs
bes A “mirrte

;128 gis per
5y ﬁBcond

A 6" sewer f%llln@L;;pr nearlj the same grade and”,A:}jng‘fullf*ﬁ
: e £ ,

" ' s ? b )

depth-with a veloéity fo1.62’féet per second, o ,
B Take Tinally Bellar%'a = one of the mbsiﬁfﬁvduféﬂak>
examples— into which many branch sewers discharge and deaIlng
with it s1m11(r1" s A is’ fqund that it will carr; as maXima

on its \arlous portlons betWeen one branch sewer junetion and

s PSR

another as Tollows:— : S

¢
i

R A : Depth qf ‘Veleci =
S ' T1oW,, per‘s |
(1) .07998 c L per seeond of capaclty- ‘ %;-_} 80
. B ST R ) madie S gl fond) [
(2) 09075 ey " \rgf,,; 1,80
e S : : 5 Y ‘,“ oty e '(4
{8) « 10889 " e L i G 0T
a 3 : & 2 5 45 g " G 1 ‘ g *
(4) .15945 o e 751§f?§\‘?'*,;', "f~2§f,f' 2,04
: R 45 § ,. ) R sr-lrv

It has a.Tall of 1 and wlll dlscharge when full 0‘45 ;ft‘
225

per second with a velocity of 2,017 Teet, per sécond éo that
the follOW1ng proportlons of 1£s capaclty in use are Obtalnﬂdﬁﬁ

S %oe o g g R ‘this letter flguré'is ; and
%15 45T G &5 s e

this is probably the most favoﬁhble result in the whole scheme,

BG. - 'The Vvelocities of ‘the flow,lt w1ll be observed, -re

ordlnarll" extremelv small and it may therefore be asked why

VPSS WS N

not increase the slope of the sewers, A reference to the plang

widl shew that the sewers have very goqd gradients as a rule u‘

PHQ that the main intercepting sewer even now is at & great

depth and will be extremely expensive and hence pumplng wilbl

also be expensive, Again if the sewers Were given greater

grades the result would be a vprv much decréased depth of flow

& hydraulic mean depth and the advantage gained in one way

would be lost in another while the velocities would be hardlygy”’
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i B ot s the underclpned thinks,after glVlno the subject

>

‘a good deal of con51derat10n that under the present circum—

":ay stnnces off the water supply in Cuddapah lt would be most in-

Jualclous Lo adopt any under dralnape Cheme.-he design accom-

B TRty ORI i

-
vranying,if sufficient water could be supplied, would be sulta-

.

A.

ble and sufficient for the needs of Cudd?b&h as ﬁegards the
disposal of sewage.The main reason however for the des& for
an underground system has been the subsoil drainage of Cuddap&‘
'ﬁnd as the undersigned has already shewn that it is improbable
that any system of subsoil drainaoe will be effectual»Because

the subsoil water does not and cannot rise towards the surface

and any raint all Tfalling on the urche cannot, Denetrate far

below it and hence must run off quickly. Hence the scheme will
; , not remove malaria conditions nor (is Lt believed that'an”

: & Sr 1 g fabhacd;
scneme of thiss nature’ ever +ill do S0, Whether the? hpr~.
bers of the late Sanita wry Board would have arrived al this
opinion it is impossible to say but the very strong reasons

iy
. .

: : : ¥ ‘ adduced should have considerable Torce in requiring a reconsi-

it X ) B deration of the views former1y ezpressed,which after the in-
: { Rl vestigation and =z consideration'of the actual facts the undaer—

; B signed has been obliged to withdraw frém‘
W ‘ .

25, The scheme drawn up will now be described.As already

DR A S airi SN PR
-

stated the population of Cuddapah consista of 17,121‘pérsons.

2 A

living in 5,289 houses(Censué figuresy qistribqted oﬁer'an area-

Siise

- /| of about ,625 of a square mile or 400 acres; thus the average

re

er acre is ‘only 45 and in each house on an average there are

g

( & fraction over)three versons, B

286, The design is based on a water Consumption by a Popula~

tion of 20,000 people of 15 gallons per head half flowing off

in 6 hours-that is 50,000 gallons in 12 hours or 42o gallons
per minute.This is what would be received { under the conditisees

stated )at the lower end of the Main Intercepting SeWbr or

by “the Pumping station,

=

The present works can supply only 10 pallons Per head

.f"’ LNCreacer even B norea Wwa t,er




24 In the portfolio of plans~accompanying this report

!

will be Tound:-
Y Sheet No, l1--Genersl Plan of part of Cuddapah shew—
ing sewers & surface drains & houses,

"  Nos 2--Skeleton plan of part of Cuddapah shew-

ing sewers & surface drains & streets

. ‘ l i E Only"
\ " No d==General plan ‘of the Same portion shewtng
g lmpdriant sewers & houses.
g " No. 4-=Gerferal plan of portion ‘of Cuddapah shews
N ] } ebileinfrigre g
B . - N, ing sewers,surface drains & houses,sites
; ) { of pumping station & sewage farm.
i iy ’ , a ‘ i ™ Nos,.536 & T<Section of Main Intercepting sewer,
T " Nos.8,9 & 10-Section of Main branch sewerg,
o " Nos 1ll--Tetails of manholes,
[ ¥
i TRED | T 12-=Designs for house connections = flush
% ; / : | holes =surface drain connectiongwith
{4l ‘ | o ; ‘
é ¢ i sewer, -
A , Moo Bod 13-=I"lushing tanks - sewage & water,
i " No. l4--Catch Rit above pupping station,
0 y :
s " No, 15-=Pump house & pump well,
oyl R [ 16--Collecting tank at sewage Tarm,
’ : " No., 17--Cross section of sewage .farm,
I8 . Ne. 18--Proposed water latrines.
o Y; :
g =8, The main-intercepting SeWer is located on the riecht,
& : ' . 1 AL bank of the Booga and below the Jail on the right bank of the ¢
; ' j : . 3
: existing channel (now disused)to the Patha Cuddapan tank, After
4] : f Crossing the Bellary road it continues alone the same channel
4| i <9 wdd. - LA ’
'}
. 5 Crosses underneath it and follows the course of the Surplus
i " ; ALE
' 5 Trom this channel passing on until it arrives at the Pumpine
' ﬁ station which is Lo the south of "land lyine alone the Booes
where it is proposed to form a sSewage farm, The Sewer becins :
: oins '
At the surplus channel of the Dongal Cheruvy Tank; here it i
k re i :
: : ; receiv t irai T , i ! 1
B The section bl o ;e reLnage. from part: of YérumuLapally Village and at
begins at Batl~_ W & oo + & 3 ¢ §
way 8t 0 an «140° on section the sewage of the Temaining portion- from thig {
the sewer be- BERE e Pipsie’ 1 s : : ; i
‘ I gins at 1667 FUSTy HAS sewer Tollows the river in a northerly direction
on section, 7 i

s DA ~ A A+t A% + W 149 + 3 R 12!
sl )L1C€ Ltation, the Church & the wrecutive

REY

e~y e
N i ——t—
" e T e 3 *

R N, el (" - =y




Ly

Ingineer?s office along Dhobie Gate Road. Thece places it

not proposed to connéct with the sewer but they can be 803 it

a0

.

lepves the read again near the Judge?s house and next recéives
at 6852 on gection the sewage of the village of Nagsarajapet,

A Gl

t
The sewer then passe

671

behind.the District Court =long the
river to the Jail and between the Jail and the channel Teeding
or which used to feed the Patha Cuddepah tank, It is proposed
to take down and rebuild the Jail wall- provision for this is
made in the estimate.From this point the sewer follows the
right bank of the channel & between th® Jail & the Bellary
Zoad receives & collects -most of the sewage from Cuddapah by
means of the branch sewers joining between thése two points.
The sewer crosses the end of the surplus weir of the Patha:
Cuddapah channel; collects' the sewage south & north 'of the

Bellary Noad & finally enters the catch pit well at a distance

(@)
=
3
ol
O
}.‘
O
-
3
=
@
[47]
e

ewer is therefore 15910- 1667 or 14248 Teet or
4 miles 'in length,

29, The sewer at its commencement, consists of a 6" pipe

and is 7 feet below ground§ from this point it falls with &

gradient-of 1" in 300, At 8,253 on section the sigze is incream&dL

to 9" diameter and this portion has a orade of 1 in 400, The

; ;i R depth helow ground of the 9" sewer at its beginning is 12 ft.
. g 1 4
1 ¢
' and at its end is 19,7 feet , Prom this lattér point the sewer
,"3) is 1R" in diameter and has a grade of 1 in 600- this portion
}
Ff of the sewer extends from 12,258 to the catchpit at 15,910
& | ; // where the sewer is 20 feet below ground, The velocity of the
B
H & vaxr’ious portions of the sewer when running full are as Tollowe~
o bt 1. = 1.97 feet per second,
&00
M e e 1 =e——= 2,10 " "
: FE TR
| 400
1" e B s 1,97 " 1"
600

but the actual flow at the end of each portion will be with

the velocities undernoted:-—

Diameter of Velocity due to actual immediate
sewer, Tflow of 10 gallons per head,

B! s ] 080 feet pexr second,

Moo 1,87 Teet per second,
Y o g ot o s .84 feet per second,

e e = 5 - o
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o0, A1l the branch sSewers are 6" in diameter,

not be of less size as 4" is =#

C (=)

They ean-

limit for the diameter of the }
.

house connections le and more than

s they are in all cages amp

ample to take any flow which can POssibly come through them,

< A It has been already shewn that the flow.through them i

Will be small amd that thereforeé there is great likelihood of

deposit and of the sewage sticking to their sides & bottom,

Yo obviate this as far as possible provision has been made

10r a flush hole at the  uppér end of each Sewer and there

Will be in all 112 Tlush holes Tlushing 42,470 féet of branch

lere will also be 19 flush tanks flushing &%, 000rt,
of branch sewers,On the main intercepting sewer there wWill be

10 Tlushing tanks Tor about each 1,500 fee%ﬂ?sewer.In

addition to these there will be five sewage flush tanks auto-
matically worlked by sewage f
»

sewers to' the lower level

lowing from high level branch

Main Intercepting & Bellary Iload

Sewers ,I'or details of these sheets NOS.Lﬁ & 13 may be

consulted,

. LU g guite unnecessary to detail the Position of the

proposed branch Sewers; generally they run along the main

streets of the town and receive the drainage friom smaller

streets by other branch sewers and by surface drains which

are chiefly used for short lengths and where good grades for
o6 7

under ground sewers were not available —

the surface drains g
'\“ . .
are also generally ‘designed to crry the sewage from par— »H
cherries ornSrregular blocks of buildings without proper
roads. The Position of.these branch sewers & surface drains j
are clearly marked on sheets Nos. 1 to4,The levels of the .&
H
PIroposed sewers ‘are given at the beginning and end of each ;f;
branch and the ground level is also marked at i

the same point, i

F. 8
There are manholes at every . junction of one sSewer with ;A
another,and all bends and not further than 500 Teet apart %
( additional manholes being added T necessary ), Details of

manholes will be. found on g eet No, 11,

~
S All the sewers are Proposed to be stoneware pipe
er -they are intended to be laid on a bed of 6" of con-
g 7
g e S g o e G — PR 5. G . R T — R R R INR—
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the undersigned is that

AP, o
Lraug

. oucht not

it

1 PREERy 4 vy 4
Ne.NIeInt

o
{

h L & much higher: level praveil
the top of the sewer to 2 height which is
X LY - i _\/ A

‘face., Branch sewers less t+han 6

leet belay

S =

1 filling allowed. In few pl

rings. is

U rises when tapped and

execution of the worlk,some of the gravel

D OM1T,

they are be

wvaner

open up a passage

+ w7 3o
LNEe wWater 1o I'ise

ed out th#s subsoil would not

not made down until it is reached and

the gravel above the sewers will

the subsoil water { yhich the

1d- allow it to rise to the

»

2s,yet 1if the sewers were not constructadl

remain undisturbed, It is

A

lerefore a

t0 consider whether the very execution

tend to increase the dampness of the

all the sewers because

be dri

o

ed even with extensive pumping &

L1 therefore always be damps; hence the

and the sewers will

4 f1Y S8t AR

o) L thus produce the ‘r«:v-7/
2t Tor which they are

intended; the

i1

the construction of the

1t with danger - n this

respect

to be lightly u

dertalken,

11 L0 the Main Intercepting sewer this

Llesign, The design has been

.

ely the subsoil water

e e

i - e g




- Lo
, émi‘- s from the catch pit two separate pipes— one the subseil and
41 the other: the sewage- pass t0 tWo separate pump ‘wells,
‘ 0 C 1%‘» 3% . The sewage will be screéned in the catchpit suffi-
; . ciently to prevent any damage to the sewage pumps and the }
: ‘ arrangements at the catchpit,ﬁxwmwch as 1o permit of it being é .
* cleaned at any time because the féwmge can be passed through
either of the two screen§ as required. The subsoil water does
notv pass into thé screening chamber at all. It 'is collected in
the first portion of the catchpit by méans ‘of 4 pipes place »;
at different levels & passing from the catchpit. into the gravez‘é‘
\ : o R E#
cutting adjoining. |
i
5" &8, As already stated there are two pumpwellsy one at i
® either side of the Pumphouse, This arrangemént is necessary _g
B
because 'in the drier weather there will be little subsoil ﬁ
water coming in and in wet weather a large quantity. It .is 5}
therefore economical to Have two sets 'of steam plant for pump- ,k
i . ing purposes, because otherwise one set of large plant would %
3 3 have had to be provided which would have had to work at =a smauﬁ'
f ‘ percentage of its power and thus most expvensively during a S
” large portion of the year; again if the two supplies were
: Jjoined together the total would have had to be disposed of on
the sewage farm area and a larger area thus required, 3
” o9y The spring water will enter its pumpwell at a lewvel s
i ; of 590,00 and the 1lift will be to floor level 20,46 Teet, The i
. ;

sewage water Will enter its well at & level of 585.00 and the

1ift to floor level will be 85,46 feet. The subsoil water can

.be discharged into any adjecent water course ‘or used for ir-

rigation; there may be a revenue from this sources this is =

detail however which is reserved for considerttion-— when the

I——

scheme comes to be carried out . The sewagce water will be

raised some 8 or ‘10 feet higher than the floor of the éngine

to allow of its fillowingm into the sewage tenk at its maxi tm

level,Viz 419, The total maximum 1ift will therefore be about

Y 2+ 5 - Sl ) 2
puilation of 20,000 psovle at 20 #zllons

pover required for pampine Sewage would
h e D o L B g LA




Loy
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I'or' an engine of 2% horse power efTective,the indicated horse

power wonuld be about 6 H.P. for six hours during the day

=
e B )

T

H.P, but' ag the cal-

o

double this power would be required or i1
culation has been made on the basis of 15 gallons for an
increased population,it will be sufficient to estimate at pIre—
sent for 2 engineg off 6 H,P. each,0ne is likely to be able to
dao Lho.vork for some time and the other can be in reserve.

41, The determination of the quantity of spring water th“

will have to be pumped is much more GhERichlt:

42, The Banitary Board’s recommendation was that the

®

amount of pumping power to be provided should b

teken as thal”
necessary to raise the quentity falling over double the tow

aree or say over 5 square:miles - that is of course the whole

area not only thickly populated but suburban far beyond the

area the sewers will reach, which is only .625-square miles,
4G, The average annual rainfall in Cuddapah is 23 inches;

the annual maximum is about 50 inches.The reinffall is spread

ne

over about 8 months; 5ay & inches as an average and 6 inches

as masxzimum monthly.

44, I'rom the two areas mentioned the daily discharge from

N

such rainfall would be respectively as feéllows:-

e PR 1 ) W e S g o :
12 R0 B % W o : B ]_ ] ¥ =
o odeitemidl oo Tt imid e i T

20 I
reft RF ve 2 BN A e ey 0
J P 5 }._ 8 . L-;.} - l . i()l . ; 6 . AT :1 o LWas - ;‘3 . :)5,’1

Yo re
(4 ‘ e;-O .
L (5~ gl (I s LA Ny BV E N 8 ey o
< L -GN\,‘ L e Ok = O.J"‘—’K—' ; () A s NSO Ly (e G..ngo
re : vr
15 4

To pump the least quantity of 0.145 mill.c.Tt., or 145,000 c.ft

per diem would require 5 H,P, effective or say 8 H.P indicated

( working 24 hours )Jand one engine in reserve would be feﬁniﬂh“

or say 16 HE.,P in all, and this is what has been provided in

=

the estimate,

the maximum were allowed for over the five

square mile area as recommenffed by the sanitary Board,the F.P

of each engine required would be sixteen times more or 80 . H. P

e Vel

eiffective or say 90 H.,P indicated and for = Breater part of “:j

vear this machinery wbuld be lying idle, It must be ‘remembered

his' power the mazimum monthly (about 15") or

~

- » 1 v ~ % 1 o+ B T < " . - ¢ 1} po .- 7 % X
e - P M lel L1 be ossible 0 e copervywi Yfrh.
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JBut from what has been already stated in the report

the undersigned Tfeels assured that the two engines of 8 H.P.

provided will more than cope with with all the subsoil‘flow To
the pumping station and the only rainfall which will 5e recerwn"é
: : . : _ b 2
at, the station by means of the gravel trenches will be dl;eh tmvC"j;. i
falling on an ares very little greater than the trenches them-
selves.
46. The pumping station as designed will therefore cont,a'iy
tiwto Worthington ingines & Pumps of 6 H.P.(indicatéd) éach for
sewage and two Enginés of 8 HyPe (indicated) each for subsoil
water with the necessary boilers(one of e%oh engine)&cCs ,&C. ,
The engine and boiler housetid.vperfeohlﬁ plain building: adapéi i
ed to the accommodation required anddﬂ'vno* need descripiions
the plans sufficiently shew the character of the structures
proposed,
48, From'the,pumping station the sewage will pass by a
closed pipe 12" iﬁ diameter to the sewagé collecting tank -
the capacity of this will al%ow_sewage to be stored to the
yxtent of one days’ discharge(l?l;le gallons) and it allows
the sewage to be discharged on +0 the land as required and is
arranged sd that it discharges automatically when fall so that
pumping can go on all night if desirable.
49, The position selected for the sewage farm is shewn on
sheet No, 4 of the drawings, Tt lies at, some distance from the
pumping station which is situated however in the centre of‘aﬁf’ 
Iand which may be event@ally required for sewage farming. The
portion proposed tQ be abquifed at present is dry waste land:
and its cultivetionn under sewage will not affct-anﬁ viilages
as these are at some distance and_above the sewage Fardi: in
regard to surface drainage and also subsoil drainages X\ 9.
50, The extent 'of land shewn on plaﬁs to be acquired is
56 acres, Thé pi«esen_t population is 17,121 but taking 30,000
people with a daily discharge of ‘10 gallons per head the :
number of people pér’acre would be 550 giving 530C gdilons
per acrej if 15 gallons per head the daily discharpe would be
300000 gallons and the receipt, per acre about 8250 gallons,
helieves that an area of 10 acres would meet

\dia thus providing sn acre for eachd

R
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-drsinmgéFcheme for a' town standing on a great depth ‘of clayey

which an undergriound system of sewers has been desi

. 3 S NG, - NI

e R

@*

2000 people but it is understood. that the Sanitary Commissioney
is of bpinion that a much less population per acre is desira—
ble; hencé the Tigures =adopted above,

5l. The sewage farm will be pgraded énd provided with

tile drﬁin~carriors, ﬁ” subs'oil drains for the escape of puri-
iied sewageé and 2inch lateral { herring bone) drains Tor under
drainage laid &0 feet apart, The beds will have S§lopes of aboud

1.50 towards subsoil drains and the smaller drains will them—

selves have a slightly less grade- theé subsoil drains’ will

S24 such is the scheme for the drainage of Cuddapeh-

arawn up as f'ar as possible in accordancé with the recommend-
ations of the late Banitary Board, It is a scheme which if the
Water supply were sufficient, would carry off effectively the

sewage of the population but under present circumstances the

undersigned canrot recommend its execution nor does he believe

that any effective design Tor the purpose can be prepared until

—~— PR S A A A s O
—

the water supply is much mor> ample them it is . As to the

S ——

scheme bengéfiting the health of the reople by rendering the
subsoil drier , the undersipgned believes it will have the

opposite effect and he does not believe that any subsoil

% i

=y

01l is likely to be effTective in reducing the dampness of the

47]

soil which mus't be caused by the rainfasll alone & does not,
venetrate into the underlying clay- any more than the water

in the quartzile rocks and Cuddapah Tlags would rise up throi’*L
! 1}

the clay towards the surface,

The estimate,

83. A large and extensive scheme of drainage for a smalZ {E

<
1

town amounts to a great deal per head and in this ¥

instance the
total cost for 20000 people wWill be over 5,40, 000 rupees’ or

say R7.8 rupees per head. The only ‘other mofussil towmn Tor

,
gned by

this department is Negavatam and there the cost works out to

S

.
>

/—ver head, The reasons for this difference are (1) that

aouble the populatig

\ Commact F ATTY 3 +

9

(2)
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(2) that the Ingine House & Sewage farm there were designed

Lo be quite close to the town™ (&) that there is no ‘eravel

‘=" over:the sewers in the Negapatam design (4) that the sewers
; : : £ : ) %01
are deeper as a rule & the soil is much harder to Work in
-
-~ = ", S g o
Cuddapah than Negapatam though there would be more; water to
5

deal with in- the latter than the Tormer (5) that the amount

of machinery provided is® larger and other rezssons might be

. » -
. o . given = it is moreover more than probable that the estimate

A

¥ for Negapatam would have to be revised if it was ever intend-
Pt it & ed*to cerry out that work,

54, The Tollowing is an abstract cof thecestiriatbe for
Cuddapah Prainages

k! e Y - = P 1 | = ek *
Abstract of listinmate.

(1) Main Intercepting SeWer—s————————e———— 69,407-0-0
(R) Wrecting temporary Jdail wall,
demoLighing & rebuild]nP-tem At~ 23000~ 0=0

(3) Planking & skﬁtting for Main Inter-

-
"
o T - A R S LS S5 e

cepting Sewer ditch G000 ft, lONg~wew 36,0000 0

(4) Branch SowWerBmsinc me=ibar o e e 1,68,058~ 1= 0

i
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(5) Planking for 2000 ft. of Branch Sewers

St s

R |
Ere o

( average depth Il . planking Gl o i
O Jromitanicn S oranpinmive irabies siagor i iy S 9670~ 0- O

; : (6) Eouse Connectlons-——=—-=smmmgnomomems 5222- 8- .0
{ \ 15 : (7) Surfece Drainscunik%mch Sewers———-—- 45§80—i0— 0
{ 2 | -
| ﬁ (8) Catch pit above Pumping station-----—- 7,400-0~ O
(9) 'TRIED, We LS e i R o S T 3, 358~0- 0
g jg (10) Nngine & Boaler: DS Qe ~etetmmmom ey = 8,404—0— 0
;. v (11) ngines & Boilers for Pumping Sevege,
ii- . % : 5 anil Spring . waterr—re s stages 11 oo e S ar b nciag =81, 880 ~0- 0
e ﬂ {18) Collecting Tank at the Sewage Marm—-—-- 1,'500—0— 0
l ‘j (1;) Forming SeﬁagemF?rm g ot s R e S ¥ o 22,6170~ 0O
: C- {14) Syrhon on Main carrioﬁrt crossing of
§
: SUrplus ChANNEl——— e e 1,600-0- 0

L1leO

1 (18] 1.0 LEtrineR peiasmamivade oo vt s 11,500-0- 0

: (LG) Cnnningonctxy tools & plant- 56———- R7,202«15-

i1 5,40, 000+ 0-0
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OO0, ' The Tollowing pointis may be noticed in regard to

the above TiguresSss

Intercepiing Sewer, Provision is ‘made for constfﬁcﬁing a

Length of 5000 feet in prdsress ot one time — One”thouaénd

feet of excayation will be being strutted , one thoussnd feet
will be under constrﬁction’&;from oné thousand feeﬂ%the'strutstfx

LS T

planking - will be under removel , The rates for excavation
in this and in the branch sewers are based on work actually
done in Madras plus expecfed cost of pumping in‘nhé'lower
levels, It will be noticed also that provision Tor removal of
surplus: soil is not equal to the amount of gravel to be sub-—
stituted- this is because there is plenty of land ayailable at

the sewer orn which to place surplus soil.

Branch Sewers, The deteiled estimates for these sewers are

clear &and shew the works to be dohe in connection with each

verticular branch sewer,

ilouse Connections, These are also fully detailed in connec~-
tion with the Branch Sewers ‘into which they wil: flow, Jach
.
connection will be trapped and can be Tlushed, There are only
1900 houses so that it may be said that at most 5700‘pebple
will benefit by these direct connections & that it would be
inequitable to charge the cost Bs 7%@1&/— to the whole ﬁopula—
tion - but unless thess connections are laid. as part of the
.
scheme they will never properly be so and they really forh
Jjust as much partPf the scheme as the surface drain which will
—Shon

carry the sewage away B8r parcherries & block of huts,

surfece Lrainf, These are proposed to be of a superior

S

e e i i e

o

f
4
3
A
;'
;
\

:
i
i
:
:

17 > &

pattern tgAwhich hes been hitherto used 'in any town drainage,
They will be Tormed of gleged Stoneware Tiles l=2id in concrete.
All strface will be 6" deep - as their individual léngth never
exceeds 200 to 300 Teet,

sngine fouse &c. The rates are the usual raterfor this cla

-~

SS
o

of building in Cuddapah, The rate per ENP.for the noines sae

based on what has been paid hitherto exchenge being taken at
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based on figures,réceived from the Collector’s Office at
Cuddepah.

50 The following notes give: some further details in
regard to the iﬁems inéluded in the estimate under its veari-
ous headsgs . 515

(1) Mpin Intercepting . sewer, This has already beén . . &

described and will be constructed of 6", 9" & 13" pipes laid

on Surki concrete with cement jointse'For the purbose: of conw“%ghj
struction sufficient plankihg and strutting has beeh providé‘iqii
for 5000 feet , so that a considerable length can fe proceeded :
with 2t one time, One portion will be planked while the pipes
for a second portion are being laid and on abthird the planks- ig
will be under removal , The Tlush tanks have been already reiege ;
red to 3 the cost of manholes is shewn for the various
depths or heights entered., Provision is made for remetalling
all the roads broken up by excavation for'sevérs. As the

sewer pesses close to the Jail wall provision has been made

3

for building of a temporary wall for the Jail, removing the
existing wall and its restoration and for removing the tempo-
N

rary wall, , i

Branch sewers, These will be all 8 inch stoneware pipes laid

and jointed as described Tor the main sewer, Trapped flush holll }

ere provided Tor ail the head of each sewer and these will be °

flushed by barreél water carts or by leading a hose through ﬂ

them from some main, /Thereé will be automatic flush tanks on i
some oT these sewersa as shewn on drawings and detailed in |

estimates; these have already been referred to, i &

Eouge Connections .. Provision hes been made as stated in

pars l6-for a connection for each house along the line of

-

the sewers; theseVme 2 very necessary portion of the scheme 3

this point has been already referred to in connection with the

estimates,The connections with the sewers will be made in all

cases Trom the outside of the houses,The design is one based i
on one received from the Sanitary Commissioner.There will be

no chance of sewer gas entering a housegeach ovening to the

sewer outside a house is . trapped;the method of formine these
2 j

Lae

ms will be found on sheet No., 12,1t is believed th=t+ %l
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surface drains

sheet No. 9 of the drawings;they will be mostly in Parcherries
e - anad 2m o g e ep arTar 1 3 ‘T > - - §:1eas
. Ko %gjr 1 among irregularly built blocks of houses % will end in
gulley as shewn on sheet No. 12,1t may be noted that no inter—
Terence is intended with any existing open drains which at
o
present, carry or'f surface water,
, Catech pit. This work has already been fully described,
- T i - Pumping Station., ‘The estimate provides for Worthington engineg
{ as already stated in para. 48 & ordinary loco, boilers.There 4
i will be nothing specizal about the plant which is one of small
: : - l : power,
. 14 Collecting Tank,
} tiewese--This will ‘be formed of earth & lined with ' clay —~it" i
will contain as,alreddy stated 1476,400 gallons of sewage or
OVEr one day’s receipts }
; ' j
Sevage Ferm.-This hag been alréady reflerred to.& 6oeg not need
v i 2 : . :-‘r,.‘( “»‘” 4e
Turther descriptions : :
. .
Latrines,-Yhis item has not yet been referre@fit is the esti- ¥

o
.

mated cost of 10 latrines as per design in the portfolio of
:Jf:$sheet No, 18.1If a sewage scheme is . introduced into

»

Cudadapah the existing latrines should be gradually revlaced by |

tatr'ines on the water principle.It is proposed to buildAlf)‘v‘r

these at Tirst.

iy

Maintenance charges.

:?7 It is understood that it was the intention ol Government to y

provide the whole funds for this work & the Tollowing is an

approzimate estimate of the possible charges for maintenance

!
only.These 'charges are not hased on any vast or present d

Ly S A

7

actuals,but the larger amewsss will be somewhat near thé mark, f

¢ IFPlushine sewers., 3

b #S ,

10, Carts & drivers per month ati B '80-———eeaci 200-0-0

e

15, Ilushers at B T ———emme o 105~-0-0

R Turncocks for automatic flush tanks ——eeeo 16-0-0
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' Pumpineg station, Z : S -
/ ‘. B WY ‘-7 .! .

’ e y B
41l night work--1 Chief driver at B ADm e ) 3-~5‘“'ra N
o 2 , .
2 3 Assts  do 8% B BB 50

I’:‘
+ z

Viremen . % ol R B, 45 :
6 Coolies At B T-—ememe 43
s SRR
177212 ® 2124

Fuel(1l)6 H.P, X¥ngine =26 tons at’ : 1878

¢o(1) 8 HPyngide 55 tong at e 280
Oil,suddries &c ' to 8 P, ==—e 400
. B

Q .3 i : i othiad p!
ol g by RE0-
P ' Sy o -

‘ Sewzoe. tanik.
% peons or turhcocks @t ks 7N2= 168
: . . . !‘ l"
Sewage Tarmg

I 40-[Hr= 480

1-Tarm maistry

lZ%-coolies Is 6 272¥2 g4

v i3 i 'l" o .?' .f\ .
————.5...._3___,’3’, :
|

The total maintensnce charge ‘will) thus. amount to s 1%810,
——

\ A v! e 4 5 5 7,
to this 'be added a valuation of the cost of the grant of /

%

=
sl

g
the entire amount to the F‘Zunici‘pality the charge would be
ks 44,018

Com iy It is of course a matter for ¢ vernment to decide

v“hether it ig desirable Lo’ .expend such an amount on: this-town

where the probable results are of so ver:y doubtful = Ccharsc-
ter but the sum of Rk 5 540,000 would build = good many Cutcher-

ries & Courts elsewhere and, the population would no doubt,

\

ollow the officials,

Orffice of the Sanitary ksngineer to' Covt

I'ort St. George,2¥ May 1897 sanitary “ngineer to Covt.,.
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