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Deo. quality of the water . I A I e ,
Do. inferiority of the well water of the 1 rhood
Do. moaatve Tovels of tank and servios siggconr &, PLANS.
‘. T e e T
# 1Y presen B h not be g i i :“ i) 2% ot y
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2 §.0, No. 1704 WV, dated 5h October 1855, | + A
: G.O *zoil’:l’sw ey ll“'n " ” T L

GO, s A 2

e Mo TEO, dated e "Novembor 1883, by the Chict Atigineer Public w., |
Appendi ﬁmg;wm%emmwmuc.mu , :
PE‘”. SV 47 ik lﬂ:ehd)):

TaE investligaﬁm ordered to be made relate to"the following distinet uouroeuvof g
water-supply :— s W
1st. The scheme for the supply of the troo the civil and military e the > 00

, Pettah wit ter from
& proporti ti the Petta with wa e
OOPn%dlio:es:{rvﬂilg ?ﬁ:ﬁa;ﬁ constructed in 1874—78, the I’;ﬁ‘;]’:.t -
having been drawn ‘up when Major-General (then Major) Sazke

Ch’ﬂfEngmeer of Mysore. ' ity of
2nd. The Halsur ® tank, the objcct being the im of the quality
* The ing of the name varies in the

reports and plans of different dates: irom the (WG o ment Bazaar
yrs 4 - that he:en optedo;‘adt;{?:nf:um the of t}m .popuhtd locali-
] | wmhiml survey, and is under- and other mekly Rk by
gap= - £ : to be the proper transliteration  ties, ' . The troops
‘ ' 4 ; . i Ofthenaﬁvo name. thﬁ . , feed:;'a m
o s ":h;t present supplied with water m%ﬁk’ﬁm the Dhobies’
i Bt 2k el naturally filtered in the case of that | the usual media, ViZ.,
| R Z';i‘é":; artiﬁlcially filtered by passing it through 3
3 areoa el : x l .2
3rd. Well Water, ﬂ’legni:\te;lzl?)g !tb.:il::g,:' lnili!!& Other 1ls in ﬂ?; v?xxlmty of
. LRI :ﬁm‘l’?‘w“ﬂy pure water, to construct a f‘“ of we 37
'. ',-*r e : 2. Th © Suropean barracks for the supply !he Wn‘ in this report.
v " cpose several proposals will be dealt with in the above order I SER D EL L
e g 3. General Sankey x : i project which has
5 e A taken up i ecy’s schemo is much the most importatt BB 5o oo, designed to
o P It connection with the wa T ore, because 15 % :
A AR effect a radieal j Wwater-su o hee o and civil population
A ; ,provement of the supply of the whole military i ore
v 4 excepting the Pettah, whiel Hies hith PP irly el
e tah has roposed. It vt o R
Lst. The construction of ¢ reéervoir‘i’:l:hz 3rd mile of the Bellary o8 oot

road, at g leve?. giving what was deemed to be

'l‘h'the whole station to secure water distribution by gr# ilgbion.
o 'E“PPLYO‘;f this reservoir by the formation of chani®
higher thana Proximately the whole area

8rd. The distribution cf gy, (20K jtself

. @ project, but was to be left to the Mur y ont.
~ far as the troops ) the Government, ohery i
The instructions 0‘;115;1: 20 Pmoem?d’e: P\:blio Works Deparﬁnmt, in ’
connection with this seheme m_g ot R0 i d,mf'i
1) To ascertaj exactly the extent to which the 3 FI
sanctioned by the Government of India bas been CATEC T2

o e




T
5

o A

2

RS,
3,14,868
(2) To definitely determine, from the eXperience gained since the work
was dx_scc_mtmu_ed, to what extent the completion of the works 71,289
in their Integrity, as ver the sanctioned designs. would meet 4
; the requirements noy considered Decessary : :
(3) To prepare a project, for such Wodification op development of the
existing works ag will ensure the neediy| water-supply
4. The first estimate ot Rs. 9,69,257 fop this scheme Was sanctioned {)y the 3
Government of India on the 23rd August 1870, ang Was made Up of three sections : — 20,454 ¥
5 s s - r e )
1. Reservoir % e : . Distribution B e
2. Channels of supply ., . 1,03,903 v : ' o ;stratio ¥ 5285
and subsidiary works (moderator tanks) o 11,850 , ; . . e :
p . 7,112 3 : PN 4,285
3. Distributiol Works— T 18,962 : : ; ] X
Water tower or sluice ' : :
Outlet pipe 8,635 ) s ' 480,625
IF)‘iIterband stone basing 71,30.5 : PR F, 64,140
istribution reservoip 2,603 f pod p g B8 — e
elivery pipes, &, & 24,123 ; . Compensation for land ! g
TY p. pes, &c¢ . cse 2:89,426 4 y LAy } : 5’“,7“
T 3,96,392 B e : —
e — ‘ L3 . | .
: e
Compensation for lang 5, fl, 8’257 d 18 The several tions and the outlay will be found side by side ip Appendix
,000 No. 1. ' . _ : !
— 9. The great] increased reservoir was due to difficulties encounteped
5,69,257 in getting in the o, ek By instead of puddle, f@:g ugn i
3 09,26 in gething ix ® Yonerete wall which was used ins : B
Work was commenced on thig sanction ip October 1874 T of the section of the Om‘.)ﬂnhﬁ.ent, and to sundry ‘mmor.cans:s. As e present
5 Xn_ catimate amounting to g, 5 g0 B inquiry ]t Soncemed. wigh the cost of the works, exeept in so far as thig 18 direg
by the Government of India in J uly 187é, the ite F 2 revisaq Project wag sanotione® eomlmtga i"mth the Cﬁeiem,y of the water-supply, it need only be ment; ‘W!O
. "8 of the thyeg 4o : Thg CELDIINMONE b Vot Tecto answered its purpose of retaining wygey. The
ectiong being— y . .
1. The reservoir __. Vide extent of the lmparfm will beda‘u
2. Channels of supply . i " Rs. Pirigragh 27. with later s when sho . ‘What Water
oderator tanksg s :.: ; 515 2,31,207 = The chan has been received and what me of it,
B 758 ’f . 10 the . “,'“lg‘y or catchment channels will require to be With at
8. Distribution Worksj l gome length, as upon their e Clency the success of the project was Supposed main) to
gltlwel:-dtower or slluqe inely, ing ftnngy o ——— 51,758 ] depend. They were 4 Pecial featyre in the u’c.;heme,:gemm the naturg] “‘Bhlﬁyant
Tilter and stone bagig v OUGh the , : * 260 acres. ?’336“;&"‘. t@;ﬂmﬁ‘; -“:‘h* Small & o
iatri b : vor o 3 ’ < 5 in insi . : e ‘
eltirvlerl;ugl?a;?eel?ou .}ﬂl;i?g 2 ] were intended to collect wnd bring into the tank the drainage of an area ragper more
g o P e ! 3 = | than five times greater, Which Maturally would flow in other directions. -
Burveys ang Tainfal] poo: 1,155 = | These channels as Provided for jn the estimate of 1869 (sanctioned iy 1870) are
Extra—TIngpotion 1offg“t§“ﬁ°“ " g S B | described in paragraphs 16 and 17 of ‘ghe Feport and in ﬁl%smplftzl to 4 of the
ge, 0 1 166,44 | . Stton s ; specification. Y Were to consigt of 4
rracks ang kutg 5,250 el | -t Description indefinite. IR e vy T el o 1055 (;Xg
T 1,705 o= | tour line, and the upper set a 125-09 Oomtour. . Seuooas sia
d o= 17988 A con sets were practically to be divided into eight channels, having gy, ,
I&nd COmpensat ¥ - These £ . F gm
Pensation S of about 23 miles and with normal sectional areas varying from 15 Square feet
4,67.363 loﬂgth discharge to 41 square feet at the upper ends. The Inclination or fall of
. (4] =¥ A - 0 ] : .
69,000 ‘ -~ pear th series was to be made small go as to embrace the -hrgest'-avmlnble : ¥
’ SRyt i | the 1ow01‘t of the upper series was to be made stoeper 50 as to obtain g quick delivery -
6. There was g Bupplemental " 5,36,000 el | ile tha fall on the contained area. In the specification for the lower series the :
Sanction 8iven in e . | of e_rael‘;l ig not less than 9 inches a mile at the lower ends, and not more thap 18 va
1. The : Ootober 1876 for P‘ﬁCﬂb ile at the upper ends. The corresponding falls of the °r series were to
2. The deliyc? Ll uoleS f et & mileat the lower, and 10 foet a mile ot the taoans:  In neither cage
- The dehvery channgg . : .y ¥h kY iy .zalfeet a] levels given. The channel through the mantapam hxllndga" by which
o 3,320 RGN | 4 ‘:ﬁ o sta?;ﬁgcted by the north-east upper ane% 1°§e’3°hm%:h§ m“tht;wif upper and
A 3 7633 iR | XL into the tank was to haye gy ottom
OmPenmmn for lanq * 1,642 ‘ a catehment channels ‘?;lt:oble :33‘;35' iform fall towards the tank f b"m
" .' oy 0{ 6 feet’ mde do?es % 9 !
14,861 | | :
L 2000 5
\2 00\
e




area,” notios o1 BT6A Yinoreasedmlw
g:rﬁtor lower contour eha‘nn:i: v:i‘::l £9. thy ntendeq . ut §

)
3
4

The total eost of these ehannelawastobe ;
lent g% ]ﬂ:{ ungpr 47 amas the yarg y I:sqlm; o O Ba. 515 o mile, equiva-
was 56,191 cubie Jards, or just unger 140 cubje yudgt:.fym? “arthwork Provided for

11. Of all the plans, eleyen in Rumber, eNUmergtey » Yend rup,

Dated 8th Qotoper. Lo tive
e 9‘-A-P Ootober 1869,

lan of Ccantonment,

fnrphe'r' details of thege chann

: X schomg re $o give any.
rable extension of ’the e th: mvuea that Was sanctioned.

the head of « water-shed

i)
' brought into the tank. by the draiy

: : The estimatg, 3 outh-east boun-
- Avgrugo Sation. . IR AT -l extengion
A 63,000 ¢ a2y %
18l 15,000 ot 93_@9:5%,’;%
W o »oorllgy » o upp,, J.0r VT my;
B AR e 000 or17:04 » gfw R W8 channels.
— " Ofcatgp grioN
4995 g &
The first two in the aboye list Sorrespong 4, .
159,055 cubic yards against 56,191 1o Schemq bust o 268 of o
y | B ;&Wﬁ?ﬁ&@&nﬁ"‘ Snctioned
13. The position ang extent of the bou ,“,‘gl Work, . Beaﬂy threed’ Or were
been fairly well defined, anq gy this get tﬁ X lgwpag £ R Umes as
direction that the slope r

or fall wag t, be 13 LPlen shioy, i .
daries nothing is prescribed exq t th 105,000, the |, @ el baye
and the secondaries 1 ip 100, 'li‘hes:teil;e Upper alnf Qr the %hon llways
surveyed or laid down op '

rand .
els 4 Werg ¢ oy ajp, . Bives the

paper, ap, 18 do py ﬁ, 4 e
commencement shown, Regapdi’ 0 f0r nop Ve _8econ

zardin o Seem tn‘ fal
g th y f th ein ) h& 1 of 1
indications as to what was int‘ended; e Oateh dram in dyg

.

i 4 i m 500,
thipg. 6 mte:,;:;? time boen
14. The extent to which ¢, System o AR B ey Vel at the
F No. 2 . ‘?at@hment‘éhu;,,‘ Bt oy
o : Eh‘;fled. OUf g '3 by
has been ‘prepatfad under Captain Ken‘nsin'gton,k1 ;’: o the %ﬁla S boey aetually
The following Summary compapeg the wqu' tm"ﬁt)n;%m’ii?"lm time g
N ’.‘,"cntedﬁ&%: A2 e
Boundary or lower main channgly - R e Uk T
: Upperm.alm R ‘ewe k . o ) Ty
Secondaries i : .
Cateh Arains. Nty
e
T
15. The boundary (of Q'iﬁ
intended, but the eXtBDSl(m of th 42
it was found that to carry § 3 v 2:'?\
B oula By o2 beon gy oW e g
Houl © extrep In e % ! 00 o S0
gunta or bong ] % bhema] : g b%n m:ipletud us f&\!‘“: 7
¥ | whi(}h’ nd lld ‘ ed out, hoea |
b . \

Volve mygl, greater
468 10 be drained \’,‘
rbent, ‘There I8!
: uowq_ﬂ‘“’d"

- F
.- -
g
i d

o
7y
41

-

Ly

g

»~

3

desirable.
g o | has heen deemed un
K8, Kxfeqsion for « leagth of 276 'miles of t.;l;il:th mflrr:)(:n this extension the length

ided
executed is rather greater th?lgthli)smi?due
44 ' for in the scheme of 1876, au E it
275 : ‘ toan extension of the south-v;eg) e
918 by which aﬁd;g:”iﬁ“&;gamerm%
985 as been 0 : ent o

oo groun. - As egars (o srrngen

Difference ... 0

e e e i G
i ‘ enltT ive a fall of 1 in 5,000, or rather mmade rthon Mgidl
gwrm @ ’dﬁpnz:r:o ’g(l)m the intention of 1869-70 was y

' than 18 inches
was to be not less than 9 inches a mile at the lower ends, and not more |
a mile at the upper endsg,

ich. the accompanying sections * hn :ftubﬁ;

~ From levels recently taken, and from Wh“l’o tted, it will be seen taxaltm tile enerally they

* Plan No. 3, Sheet 1, tabulated levels, Appen- given are irregular, butt iﬁgi at any time.

dix No. 2. are in excess of thggg:l_;ra faiﬂy ‘Satiﬁfao'
With the exception of the south-east channel, the work was

: t
sufficient to affec
tory mannct, but the irvegularities in the case of that channel are

its efficiency,

¢ hannels, orders were
16. In May last, with s view to improve the efiicxeno)(r1 otf ;B?o:k e patially
issued for the following arrangements to be adopted, an
carried out,
All four chanpels to have bed widths as follows :— FEET.
A
Lower half mile A e el 6
ve this : ’ § PP . e 3
With gradual redustion 1, of ‘axtroms upper ends
The averag

Section, ag : 876, allowed a bottom
3 . i in the estimate of 1870,
width of 8 feet, Thoes provided for in

v J . . much
ot e toelf:’ as well as the revised dimensions, are

uan ot water carri
4 North-west Channe]— ed,

. gsm
Lave{ of bed at lower end g . - L ee. 4 s
% 2nd gy do .
North-east e 9800
k_’“ﬂ. Ofe:ﬁ at lower end S e e ¥ gt
ise in il .« ae
South-west ehann:;: from lower ol e 9800
Lovel of bed gt g SN O oo ot it A oo 3feet.
Rise in 1st p)q from g, oA
Do. 2nq do. do. .e ¥ e
Soutli-ﬁﬂst channe]— X . 99:00
#vel of bed at |
Tine tho at lower end

t per mil,
The effect of thes ", "Le

- : deepening the
"Ption, and, as the increased fall is Ob.muﬁ;ilbym bep‘:)eneﬁcxal.
Tower ends without diminishing the s, drained, the result 8 SICF o "ipe surface
: ® h the tank 1s neal: y ,l or pal‘tS ’
Level of waste'weir, 104.q9, Xu “will be diminished bl ﬂ;‘:,t‘{)vev affected.
but, as the depth will pe increased, the raté of discharge will probebly
The estimated cost of ),

. e8¢ improvements is Rs. 7,605, : 8 foet. The
The original (1876) illbetll)ded a::rage depth, of cutting was to be :

done and the cost have been,
17. Upper Main Chanpes,
dix 2-A, and longitudina]

9,
shcefI‘he fall speciﬁeq for

' wn in Appen-
—The levels of these as executed are (sihzn Plas Mo, 8,
seections plotted therefrom will be foun

ticse channels was 1 in 500, or 10-56 foet o mile.

X
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;i wns sanc . ,‘,.

Mate sanctioped i %
the was provided for. =3
l"ﬁ A
Qhﬂnud. on of dovr]npmwt ‘

y WW y O {0 their V" b
i hﬂtionoz?' i "

o ut it doe der 7

o8, U ,
of Aoreg ”?"" south . east boui'::1
: additiona] wasto' 8
'Y materia] extension |

“.vc

" oubiy Schoy, » WO g
s mpp%db“t th"\'ho' the first sanctioned <5
m y to B h-ﬂd b"t" -
ch o Béed gy " f0UNd, or wer S
‘ #arly three times 88
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tion was in general terms to give a fall of 1

In this respect a departure Jrom the intention of 1869-70 was made
was to be not less than 9 inches a mile at thelowerends,andlmtmm,'e

a mile at the upper ends,

x
0

the extension for a length of 275 miles of th

b Ty Ip— .

e channel has boen deemed undesirable,
Apart from this extension the length
exocuted is rather greater than provided
for in the scheme of 1876, and this is due
to an extension of the south-west channel,

‘by which an additional area of 22-30 acres

has been brought into the gathering

ground. As regards the arrangement of

these channels, as already stated,the inten-
in 5,000, or rather more than 1 foot a mile.
as then the fall

From levels recently taken, and from which the accompanying gections * have been

* Plan No. 3, Sheet 1, tabulated levels, Appen-

) dix No. 2.

plotted,it will be seen that the falls actually
given are irregular, but that generally they
are in excess of those specified at any fime.

With th ;
tory ma:ne;-?eg?: I:hof the south-east channel, the work was done in a fairly satisfac-
e irregularities in the case of that channel are sufficient to affect

its efficiency.
16. In Ma

| . issued for the follow;
carried out.

OWing arrangements to be adopted, and the work has ‘bean partially

All §
our channels to haye bed widths as follows :—

Lower half mi
]-}Ove this mle b a4 e
Wlth gradual mductio;.to

Th :
s Jverage section, ag provided for

, at extreme uppe; ends

e

g e R
3

in the estimato of 1876, allowed a bottom

width of 8 feet, T}
i : ese, as well : : g .
quantity of wate » 88 well as the revised dimensi o much in excess of the
i ety T toebe carried. nsions, ar
Lﬁvel of bed A Py
2 . t lower e
|0 & nd J
Do,m %:dmxle from lower endm y v o o gsfgg
do L] e en CERd »
Nortl-cast channel do. 3 ot g e il
Ri:: ligfe::g at lower end 4680
v South-w e from 1o 2% ves 4, < o5t
Loy auniel o AT i A
Ri::inOf] Bl:ed at the lower ongd e
DO 2ndmlle f-l‘Om dO v “es e e
s th- ¢ do' d . - . T ses ans 3f66t.
on : eastl channe]l— 0. 2 i’
wvel of bed at s - . by
The uiseriroughout Sar e e e s o 2
ey 4 foet.

Jessen the loss by abso

Jower ends without diz;pif:izﬁ" and, as the increased fall is obtain
g the area drained, the result is

Level of waste'weir, 10400

n
of that proposed, which ]a&:hgw&
taken along the selected ling owey
done and the cost have been, .

17. Upper Main Chan
dix 2-A, and longitudinalnesl;'

peet 2.
2 The fall

er does not appear to have
The accounts do not show what

e - et =

than 18 inches

1 : y ) ,
Y \ast, with a view to improve the efficiency of these channels, orders were

hese 1 . Py .- aes s e s

alterations will be to increase the velocity of the water dnd so
ed by deepening the
likely to be beneficial.

When the tank is nearly full, the surface
fall will be diminished in the lower parts ;

l:cil;provl’ egl‘e zte of discharge will probably not be affected
i ents is Rs. 7,605, :
intended depth of water ig itended average dﬁpth’ of cutting was

The actual depth of excavation is much in excess
been based on levels

the quantity of work

specified for ¢
; 107 these channels was 1 in 500, or 1056 feet a mile.

%

2 .

to be 3 feet. The

~The levels of these as ex i
. ecuted are shown in Appen-
ctions plotted therefrom will® be found on Plan No. 3,
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The average falls given are—

North-east channel ... '
Southowest do. o e e e o 07 108 feet amile,
Sotlth-east do. Yy ane aen wae e e 14 45 do.
NOﬂh-WGﬂt dO. e e “en .. aw W 1“):228 gz.
But in each case the lower part of the channel has a much g, 2
the result apparently of having to drop the channel into thﬂ;eehomper lildope" than the upper,
smallest fall, however, is 6'13 feet a mile in the case of two mil chaonel. -The
channel. : es of the north-east

With regard to the difference of len. 742 mi : ;
readily seen from plan No. 2 that these olit:’nels 00:}1&1 :"’t’?d%&% miles, it will be
and for the reason that they were not surveyed and laid down oy ve been made longer,
it is not practicable to say how the 9:28 miles were distributed, PﬁIPer for the project
entry is 49,000 feet in one item for the four channels, so probab} I the estimate the
based on measurement. : d ¥ the length was not
One channel, the south-east, is breached not far from ; e
and again much lower down : the water is caught by the 1;.; 1ts head af g deep ravine
at a distance of from 55 to 75 yards. One or other of these chg <hannel which runs

nnels was
18. Secondaries.—Regarding these channels, there is nothin superfluous.

roject papers as to number or position ; but in one of the g Specified in the
secgion 1s given, viz., 2 feet bottom width and 2 feet depth?hn;hglz"' 8) the average
is less than one-fourth of that shown in the estimate, which “hovfse 2th excavated
58,000 feet. Only two channels have been cut, viz., one in the g, ':hmsle entry for
in the north-west portions of the catchment, and it is doubtfu] Wh: .t ~west and one
much use. Perhaps the catch drains, 4'25 miles, should be oonsideregr they are of
to the designation secondaries, but there is nothing to show what as belonging
difference between the two classes. constituted the

19. Cateh Drains—For these no specification, beyond an average sect;
wide at bottom and 1 foot deep, was given. The estimate shows on:%f,t’,f’y“tf‘:rng}) {)o(;,lo
feet of channel, About one-fourth of this length has been carried out, :

90. In addition to the catchment channels, there are the road-side channe
numerous tracks and foot paths, all of which act as quick delivery channels. Alto;:tﬁ(?;l
even from the point of view of the rapid collection and delivery into the reservoir of
the drainage, the development of the channels seems to be excessive, while, viewed
economically, the cost has been out of proportion to the S alits e i 1
conveyed. Had the boundary channels been laid out originally with:the fall o oo -
given to them and been alignec so 45 o make the depth of cutting about 2 feet, th
upper main channels might with advantage have been dispensed with altozether. g
probably about half a lakh of rupees would have been sayeq, T e

91. In the revised project of 1876 the provision for m 2
of the supply .ch,.annels was omitted. Owing to the plans of th:?):gﬁ:lt?g}i's otn the line
forthcoming, it is not known exactly what the arrangements were toI h jec bnot bem§
the ground does not present any special facilities for the formation afve een, and
tanks. Had any such been formed, they would have tended t, diminj }‘1’ even small
of water reaching the reservoir by increasing the loss from evaPOratio: tsm quantity
en route. and absorption

99. Distribution Works.—In the original scheme the main dret. o
been effected by iron pipes. The great cost of the l'eServo!iI:-aalz (;lt)sftxt-l}?utmn was to ha‘ie
led however to the substitution of concrete or masonry for jrop and fhsllpply fever 7
in the project of 1876 design ed as open ducts, but shortly a%ter rde channels Weui
sanction was obtained for covering in the duets with slab stoneg 'K)n o Eupplenne
under this head are the construction of the sluice at the 1okeici e only works done
of a channel thence to Cathcart road, a distanee of 1 mj)e 557 folrland the formation
where it ends in a square cistern on the lower side of the,road ll}l; ongs, or 1-70 mll&i‘z
had so far progressed, it had become evident that no such sy .‘ y the time the wor
supposed to be aval!able could_ be relied on; and in June ft!i)S{) of water as had been
Government of India to sanction the deviations and eXcesses Wl;icllr l!:pglymg t,od thl(:

ad occurred,

K
ba
.
I:A.

The rest of the d; : ; l | i
e o Sy ok b 2 2
; :3{” 1;::421 tt;a:her than the year 1809, been supplied to & juont) m 2
W0 proper catchment basin, vig, i— e ey
Dilv;m from Nagavara tank - s " d ;.. W o 2
M(i)l'lqr'a dtznks Halsur tank above the sluice x 'fth X
Do balow "do, " e e SR S e
Do. Dhactmabodi-taak * (5L LB P ey O
Totﬂ e 814

7

was recommended that the work should nosel};:w] el.‘ at its

* Usually called Miller’s tanks. | i th;. o
Cantonment Railway Station whenever the water in %’mm' nﬂ"y ot e g
level of the sluice sill, and a supply has in this way | that part of the
tanks which are of much importance to the WW}”‘L‘ s

93. Reservoir Catehmentor Gathering Groud—Beforedealing with Uo7
it may be convenient to explain the Wﬂﬁmm ground, e
a distinctive feature of the project. Ow{ngwﬂ” g A
nicessity therefore of placing the reservoir at a level Wl
having @ natural catchment basin of considerable ared ¢C
selected has an area of only 260 acres paturally Nk ruus in other
catchment consists of ground the natural drainage of ‘;f which 8 verted into th
and comprises an area of 1,340 acres, the drainag® € FTn o) grea is thus
ey T i s ey . 0 0 e
e S <§ aquare mil I T 7 | R Y ior
" Oithe “bWe-l:fention:)d 1,340 acres, the drainage from 337,.quw““mt,, w?,;ly,-
: the construction of the FRERE o e
Pide plan No, 4. chunnels into tanks co R
water-supply of Bangalore, s,
To Ssmpangi tau, above the sluios connected with Miller's tank - s

To Halsur tank, oig th : “ad '
: e Boderhalli valley e the south-
Toeﬁth”mb“d‘ tank between the Sumpengi tenk channel and tbes0uth gy -
Bupply ohumel Of the mv()i‘l' Sup - By Bas s o w
) M L &

It has ; p ‘ - .

: to be noticed also that recently it w:; decldpd to mores out of ge
Pmlssa. g8 Government of Mysore, 6th June ‘l’is :mt w]us’ch had belonged to the
linquished b s Sampangi :
re gl‘he o ;80 been sent into Miller’s tanks.

W draining i P ore 1,616 a ,
feeder has, from a pojnt \:Ee?::h?: reaer.\(r::rolfs :hh:ref Railway crossed its line to

the Cathcart been m cannot be gent that way,
while the tank itg ore or less filled up, and haor importance than the
Miller's tanks, "56#% has been long considered to be of less 1mpo :

It is recommend y : into the upper portion
of the Sampangi feed::'l, it all e drainage which Jorwerly R Y of the 61 acres

4 g = i.e, of th t,omd and
which drained in to the southern b&fghm: ::eK:: l.w::‘!;:ich had its head at the Bm,ﬁ:’o :
Jore and Nundidroog road at. o smpl) gunta or pond, should be allowed ¥ Fr oy L C R
Miller’s tanks, because it ig less waategflgll i allg; it to flow diraohi?to those tan vbm - 3
should the water leverl inu(:ir and then send it back] by ?;Ldehvery o
o T . . - . . &
24. Wm‘er-suppl eservoir admit.of this /tha mll

#—From the register of water at tha»,-unmqit?
calculated iiuthe Mysore Public Worh
arc shown in the subjoined statement i—

quantity received has been
has been taken ; the results




Ml 2 i e et
by o of 'Tr\'g

Years, Rainfal], v‘}“‘“ﬁtyof “\%‘m PR T ‘ 9
iy, Inches, | on oot | Eduivalent g, Propo I T :
W S o Q:m dhhin,h: “?“f—(\ﬂ"—‘fﬁ; the quantity, and the result of an average rainfall, dnril:g the six years, of 25 per
L -N Resery iy, e cent, 1 excess, shows a shortcoming of nearly 58 per cent. $
1880 AR T 3%’*32 Ll TR - 28 e v :a:lﬁ;um;’::& On what data the estimated yield was ba,sed.. is not stated. It_\"ln.'bB mt:g;izn
1881 LLORSEL g S 89,56 22'804 : (AL 8734 0 8 el Ul " referrlng to the appendloes con thg
1882 St 21-63 1 6‘9‘ O PO 4»53 010 t s ' Nos. 11 to 14, particulars of the wster-supgly of the
S e e g‘f&“ ‘33.'1% 296 f - O 1.600 - “ Halsur tank, that the water received by the new reservoir, so far from .be;ilgwﬁe
\__L 27508 | 2'972 &ﬁ , : 69696 Bn tionally small, is considerably greater, in t’u'I:lrktaportwn to the area drain
LI B SRy . : rainfall, than that obtai the Halsur tank.
S 59‘1F7F‘ ‘:-o-li_ TEEY S 25. This gre.: dml;::n: beteween the estimated and actual yield of the catohment
AT;«bstract b ik -'\26‘525‘7 \\s 07 — | saior G has been attributed chiefly to the follow-
] Vo s * - en ! or- smk 1 -
t°'1383frwi11b°§;om' Al register g~ T = | Soptember 1883, e yreprgy e oo o s (1) The presence of a tufted grass
Were situated e nA endix | 0, 3 OWing th Se——— | [ mtﬁ' of lldma. vernment, No. 2794 W., (mdmpoym) over very nearly
ow. Th the d : 3 Upto mnhum e RS ol o ¢ : 5th October 1883, Public Works 25. : hole area of the catch-
Dear t bonne lat gau of the reservoi?otoberlm ::Oh month from 1876 ; » page ﬁgnzr 0
toed;’g:ig :ib:}fter gvecrléag!;nfeolg norm_wmd. a;'dantge't:h I"odoi:hihmrw gnu%g (2) The absence of certain quick delivery channels which were intended to
¢ caich thering . 2orth erg i . expedite the off- _ :
féetﬁ‘; z??ﬁz o 'Illlt:;lt in 18738:“33115 vgmund ';;':t er:'u .hox::":);edptlo po§mm‘z : WI? regard to the Egtﬂz?r.mw causes, the grass referred tpt is v;ry thlcl]; ;ﬁ
thand 34 ue to o Vel Mark y. I - an No. uxuriant in the catel o h reserVOir but it 18 by no .
8 inch Xeeptiong]) ed degraq t will be seen that ‘ eneral elsewh iment basin proper of the ¥'s than whi
16-541 88 0n the yr Y heg bette oy geueral elsewhere. There is much of the area covered with short grass, ows
feet 18 out of 49349 : Thevy & r than in either nothing better conld be desi . 1l be advantageous if the long, can
Pillos oy 0l YU g o e generally superadod by th sl grus, Possbly buraing e £ SEACG o
; & s e.y yiwo. om TEG L .ﬂSI may be 4 $%. ; roduﬁtiono a er . :
. 5 ¥ aPtlgi‘Paged, Whe Which fé::g the Pmpgrf:ibos of the togzﬂ o{ 8¢ fl ':'td of it by Wt‘e}(’lin‘; 303?31?&3)2!13? t:vfageifpit were likely to be :ﬁcmd -
oum, dageq g, g 9% Sankey’ TeSery,; AR d it wi rapidly wherever certain kinds of soil are ; :
51k oo : S?Qmew*l ge?MIe;m%‘ it the )’ie(ilr 28 firgt gn}.mml' | :::mel ovt.;llg e ntinue to grow o the reservoir catchment unless o “&;ﬁ wer}t;
October 1533, ‘i?u’%ﬁ“%o oy g ol 4 from g 1oy u*f‘hthformg' | meant the cagn o YeBStation. As the quick delivery channels—it Y e to the
even from W e Wor pag 3 fl‘(‘nn ONe-th{ of the cated- : ¢ . el-Gramms—were pever planned in detail, or any speciiica >
v very: 5, e 23 far the third of th snfal way 1n which thev w : pian: P ' what the intention was.
ﬂ;.z; ﬂtl}‘: alleszry;,ex;sf:.“’nally.hsa .aver:g: actyg] r;?;l‘a“ hﬂr tWO-tEﬂ!:;,uj “Sl; Above the lgw:: r;atr: bef I:Ld B t%lveni lzhl:nl:f:]: I::;:: are some cuts W 01'
below sho 48 it appag. . *Stimateg o Hall of Ust oyer 48 been on the Exolusi v ol g been formed as catch-drains.
0 °°ur?;°ﬁo§§ ;)ala,fgja;z tthat nated - tf"“i"“"‘:?':h 187" ¢ighth (0-13), and, g ey ?,fﬁ;’g;*; 1 milos of rogular entch- Tha ;‘:,‘,’:m, tendency of all ngcmﬁ
— uted tg ;.. Produciy Y effogg;. 0 the yf 1 2© Yield was less 3 rmed. . falls is to cause rapic PGS,
610880 the fﬁe?y Tise Oglve nful] ‘:e @nnusl rainfall. zl;edizlilt; :tmdt’hwere the complete scheme of caxl}r}ld:nt?:g, viz., 1704 miles, or 6 8tl m:}fs
Uil tv»v“l:;tm i g5 och yoar®s & il i luare wile of catchment, carried out i this manner, the effec roa
Years, TOh‘x\‘\@ ch diq cay “’G('r.\-olr, thuugh ‘ Coatain (Lf't 81 tlng up of the larcer ch’anne]s or of the bed of the reservpxr;aka
W Raingyy \\88 & rise ;— : T xtent this latter m; ht b e tonding 10 reduce subsoil leakage,
Nﬁﬂw B - - € Process onee gt g e beneficial as Y1 and it might end in the
18 S " [ oug ' e destruction of the arted could not be stopped at will, an ily of the utility,
1853 Gl | e - of the reservoiy, greater part of the storage capacity, and consequentiy
® 188y - e ST B} BB | 26. Cupacit, o and water-spréad X
igsz 3?56 26-85 762 | of the reservoir i; gvt’“ Reservoir.—A condensed table of capacltyte?t‘: a‘:: eﬁtim?ate
B e to bo 6273 millic e it Appendix No, 4. Below 7500 the SRy e sl 3
"l 8¢ : b eIt which is at 9000, 3. cubic feet. Between that level and that © ¢ whio &,
T 91 29 06 ,{..-2 ] . ) the contlents g . t.hat below the level at w -
otal | [T | 2y 786 | . water can be drawy off are !6 320 millions, so W bie feet. Certainly s
A gy ~] e | ‘ a good deal of sil¢ | e capacity is or was 22°603 millions of cu ity of water Pl
N\ i S \W \3.62’78 \?\‘ I below 75-00 is not ezsn:iflzl:‘aﬁ ied into the tank, and probably thakust ey i
B“"Th B : (\\_ 4 45 '[‘he waste woi L e the hr" J
he antje; f vew\ ANy T — ' Siice sl ae % 9:%m; crests are at 104-00, and the contents to that level abov i
feet fro 1C1pated Yieldeq W 9-07 | G617 mill Wy K level was originally
oot rom s raingyl) o poish Of the cqp Y L gy | | intended t0 be at 10300 gug s, 0f Cubie foet. [The fI T % rests of tho waste
evid, all out of 9 282 incheg Yehmeny, gy 0D gf o xr el - f weirs by small bunds theregy .+ -\ 72 fo be retained abOve 40 G hie feet would g
1dent, for gyen th OW great], ° ave; as timg S e pe retained above the sil) °on : at the higher level 31351 millions of ¢ lowest level o
at taken as the e' best Year ¥ _the yx(f;fe of the tt(.’d at 9. .-’l' each inch. . . . whi(_'h sronld Wl tow- lﬂ of ﬂle sluice. The sluice sill was Plﬂ y '0 the dow e ply A
St the ca] _— & Yaing,; " °Verwo yours of 1) Willions of cubl® ‘ and, 8s regards the troo 1€ higher parts of Bangalore whichit was intende Inle:nt r):
. ' Oulatiml - Moy Sty 0West consecutive i Bari-aCks ‘the floor of L% th? highest point is the cistern of the Ei}tope“nbo £ 9-35
s . 0 8 how sufficient low the ressrvaie o 8-416-856¢ 4 levol of de
In Her part of g, \,& bug ]tl}::l g P'v‘rl eent, j 4 !)); feet btloiw the wservm‘:};iulicn i diland the necessary « L of d h:iz;ya u’ ;
y?axthuue“ S e More th *nt, In excess indecd less than econven; ‘e sill, which leaves not mor R P Tt wenld not
M rg s e AR two-thirds of e iveniently sufficient Gleration provided for. 22 W0 ©
"4t Larg e a7 5 be practicable, therefore, to Jowey t.h:::lu;gr:ven if it would be worth. while to Incur

. expense of cutti i ridge.
the exp 18 auother channel through the Gootaballi ridge 3
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h N hich is
3 ir, the situation of w
f is reservoir, t : le to a very
y ' tion is probably greatef » ?&der the bund “‘m“n% 1883 when
" The evapora Isur tank ; but the leakag face falls. In Noveﬂ;h surface was
27. The reservoir has 1ot once filled evep 4, the 104-0¢ level, . The highest and high, than at the HahS:l te at which the water fe‘;r e which came to ! ;eet a month.
lowest 8auge readings in the several years have heay a8 shoyy below - material ext:::it. for t a; (31;44’ that part of ﬂ:i, or 1-77 millions of 9ul;wmonth1 or just
= : : z : === o reading w 2 . t a seco 1 face 1n a ]
e 3 SE ol - Syl g e O a Toot-of fall in the water 10 97:00. _The aetual iotal
e i cading Cubly ot Diten Crree l‘m‘i:"” o : %‘::g would account for 0'33: Ofb:t:v?oeen the levels 98'0%?1 of an inch to “mm
i et ings |Cubic Peet: k. third of an inch a day, d this leaves 0 ur tank the fa m:‘ﬁ’ :
S i STl STV e T 4 over one- inch a day, an wrface. At Halsur net 7
e S Y T October ... 10025 | 19.999 15th Apyy) 8142 | k. fall was - uart:l"inl"f > ‘“not mmgnﬂwﬂwos of an inch a d'i* 'fnlzi’hm.dmwn
IR SR Y N 66| 1178y |1y R B for by e e “hgdme wn off, was 02 addition to about 9 mi lore, but
T 5 i B oo b Thods | Lath gpky | 9083 | i surface, including the water dra the six years, 1 the supply of Bangaltre, W
JoaLa e Gk Tk k. g 2900 | Bth Jugg o srar | . & is that these water worh,?gg;;imom of cubic fet:lt f?rDmmW s h?‘;pem‘on,
RS 2oy PaadD ‘ 571 - £ been 25 0f J/BEOUA in
s ool oo 1| sty | 145 10 A feas | - OB iy onlz s o, wero the L e above the
o e e e 1 YL | o o At s A o e, e o st
rom those figuro it Wil e se tha g gy, best yeur Teservoir contained, 3‘ S o b the following periods.  NedDu
* 52:50 millions of eibic feet., wh:nezgem. i ?St level, but Jit1)e more ’ dix No. 6 :— - iy
o .t'hu‘ d Tty * e one wee P
annually required apart from Wastage by eyq oratio Of the !!ipposed. quantity 3 : o s I8 o TR ) B Y "y
years tger;l"loportion wﬂﬂgery much loss, T TAON ang Other “8uses, while in other 112;3 Ry W AR | ] {gz
° Wastage or loss by evaporation, §e, stimg y iy S e R G e
feet. at g:gh?as been is as follgys,_" 7 Va5 @ ted a 9125 Millions of cubic ‘ - O N e WL 500 o G P e D
illiony | Uiffereneg | LT | TS o ST L T SR .. 894
o of s | e Quanigy P— ; o Taordod
Foot. | Soetuntod | Brypn e Palanos, : . . 149
- i‘ v — b & A,W ,__.-»
1878 Contents 1st January 0-000 SRR ety B St BS g . 1d of course
Receipts during year | 42340 m in this T tod, the above p¢ réoi'f:{lo :BPPIY tg::'lg
—— 18 ¢ e g i
42340 hﬁ?ybi? but ttle g the supply of Bangaloro beﬁn ‘:b?n which anything £t was foreseen ut the
cmbed oty ... 5308| o | Dl the  reservoir % B e hégelzdmmﬁeg’ g the distributing od that pump-
~—— 99 g e - : € been afforded woy ave bee - 2 o i
1979 Qoutents st Jomuary ., “ggerl 9285| 9285 "ﬁ}"wﬁgﬂ’;}mﬁ“ o :ai;m be necessary to pump water ocousiona Ly, 1% s not contempls ment. It may
Receipts during year .. 24568 6r nommenoes. ' project was essentially & gravitagion scheme, an 9,:1 exceptional mhope]m' In 188d
77'(72{? . ! g would have heen “peeded otherwise than :t:ncu are al ti: middle of May a]zf
Contents end of yeqy w | 2753 : be added that even wih Pumping the c"cn;n&oo level aned at the b e
‘ : 30-09 ‘ there would have bheen no water above the Jace been star beginning of the ¥ 2
1880 Contents 1st January . 27532 | "] 8009y | - the middle of October heg the supply of the B3t water at the would have bee:ha
Receipts during yeay o | 22734 1 that year. ‘With ap earlier start the bahnceber moreover thmth October would th
—_— _ would have been stj) less.. On the rd 00:" Not until the 13 ¢ the year, m-,nﬁ
Contents end of year ggggg | deﬁeit olfla‘:?pw;;il: zfx} lthmlhm (()!f: 1;210 ::3 ‘8t the be;th:;z‘ge:n stored, there WOwiC
s ‘ oy ) supply e n e. expenditu y 3 sho“l i
1881 Qontents 15t Janvary .. {39 6og| <02 0575 November, when at Jeast, gix months’ consumption gioderate M’{e‘ﬁ
ipts during year - 16:92¢ have been less than gne month’s supply. plement to 2 will be x&‘b
PR The TeSErvoir may occasionally be able to ':ph,wer level it to be indi .Wﬂy
46618 supply to Miller’s tanks ; and with a sluice :ttah which is said of supplying the
~ Contents end of year .| 24-304 : improving the Supply of that part of the fP&e question to % a source a8 the
1852 Contents 1t January ... | “ggao 2813| 241 P s provided thhuwater.th It is clearly out °mou5 and inadeq S
Receipts during year ... | 9309 cmall quantity is be- station generally, or thq troops, from so i t or gathering
—— hev’d to h{,I.VG be"g reservolr now 1s, Tutes to the ogﬂ)hmen i g - ”
t 47408 g 0 out in i | 28. With regard to fp e Wit "Rk of failure of
Coutents end of yoar 23303 | e P"‘aolf"ﬁl; ‘;‘fm_ ound of the reservoir, i may be desirable first ht.:]y and prevent l::rs, such as, for
1883 Oontents 1t Junuary ... \23.303 24103 2899 213 | lity, ang ¢4, gauge ably be expected to- suppllly the reservoir .deqxxoepﬁmuy % have amounted
a ipts during yeqy | 21507 ; "Bitter ingdicates N0 upply I, at any rate, all hye remarkably an t that the water lo lost would have
- = et £ Wbtormg] fy), e 1876. _The dati now available show firs but the quantity B gdxm,ttedg |
Gonition A 50-810 | ltzabout 202 millions of cubic feet per ‘n“‘;m{,een aunhalwo'ﬂd't safely be taken .
Ontents end of year 25554 n very much greater if the Water level ha receipts cannol BEFE > a 8
hee the would
. T | 25-25¢ 5905 1935, the adeguate nmpply.0§1 tlgangalom; §ooond13tfv :&’:“t’ while one- thdm be depended ‘:
(R e 1 . S, 7, AL, et T g
et 5 132'824 gssumption ; ¥ ma’ aoe months, so that i e
Averago tae z % = Rt e S il between November and M&y, or say for 5} m ;
X e -~ ‘ | 2047
The contentg opg showﬁm\m%j‘.\ SR W
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_ %0, but in his memorandum of the 23rd o the origing]

12
the end -
of November, contain enough water to meet the losses and provide the supply
Vide Appendix No. 6. of 55 or 6 months. Now the losses by

evaporation, &e., i se HL s have
amouﬁt:?hg? the average to a depth of 655 feetI; on, &e., m these 53 month
e ;

he reservoir to fal] 1. um level to which it would be prudent to allow the water -in

level the contents above sluice

Half of £ i _Ozenaber should, to be utﬁcieﬁn.t
ot 52:50 or its intended dut 269!
gugh], oo (vde precedisg para- myilfions of pubtgeo ) COntain 262

p:‘neﬂs?pt Weir crest loye] they are 28'617
ons §  con :
2 > Sequent] 3ervolr
233%1 would have to y. the rese

' be enlarged to hold 2626

?ezentu:m(?lftmr 30'007 millions of cubic
- § To affec '

the weir and t,hep resent.  To effect this

: bund in proportion
and the contents at t_his higher level would b:?gf'l? 1h1a‘$iltl(i>022 n;med .abpm 662 feet,
asglia.ge the reservo:r.has _held on the 30th November onl ,?. c‘.‘.b"'_ feet. On the
nf 1;ltllonal supply required is 40-714 millions, to obtaiy Whic{ 99'; millions, and the
OL the gathering ground of at least 3-78 square miles oy a0 Increase to the area
Pl‘og;% llyntso Ez};:;mr‘;m 11:{1&2 gﬁddgstance from which watep would }?a:l?cessur_y - whlllltta,
Wwould need to be trebled. % ene %00, mush; oy, in ¢ to be brought,

other Words, the Present area
29. In the above caleulation the seope

; : Project b
General Sankey proposes to reduce the uniseptembcr 1883 y as been adhered

r t ’ pﬂl‘agm (
per dlem, and on the other hand estima.tes th:.i :“PPIY frum 10 to Ugh:aﬁ(?ﬂ:’:lldh::(;
taken not to exceed 130,000 instead of the 90 oD 1 up nay.

000 pr. : be Supplied may be
1an : 1 gallons a h Sy s Viously tg bhg rree vy
millions of eubic feet ye;.rly, which doz:d 5, s larger POI’“latiupm‘-med a , l-hf
nally intended to be distributed With ;:;t lelﬁer VEry great] on x;] ould be 4745
that the quantity of water e gard to the unit of m the supply origi-
arrangements f - Syt il ke

R SR pp \’ it n > aRe Pd
or the prevention of » Under gipiy \ v1 i may be assume
to the population for getting at thzvavt;? depend ¢ iefly e nore op Jogg complete
with as much facility as that -

A he u the facilities afiorded
use it freely and oxluie s of more or Jess jn People ¢y,

’ erent : gt the good water
supply be very bad, 3 5(1) o og it May be avy quahtg heretofor, useé’,otohe )“ 1\1vill
water, : A d’. u:}le:: 2:& goel;i aozlrl(;e:t::
1e bette
t epeople t:r::nuble tO get eyen &
3 1 som and at the same
pnl;(hc }?:alt.h to introduce 5 T sy aslto take it desti}rx.o . A€ 1o go without
make that supply ample gnq £0 place < TPLY Of Watan =+ r00I€ in the interests of the
Ilnay b freely and up. Place it Within agey 1t is obviously also d(,;i:u?bl( to
ations - Otatisty . &
Ab Mo L0 81 great extont availattflm“ O oty con(:xf the peaple, o that it
48 1018 believed thqt 300 ot “imption by native popu-
President’s Jest . “ousand
25th Februasy Ty ™ O No. 03, gyeq bo p) U and the.

('the pop“‘:l'i(\n are now

ODSUMPtion js stated 10
20me particulars of moq Ballong ey | Ption is sta
Indla’ and it will b

Iy : ‘ead per diem .
ater Works Amm.h { d
v S(:he o g X L‘). T il he four
was based rather ¢ unig of sup m('“ Which haye bm\nw.l : .'{ out in
desirable, of watey fo be l:an_es greatly, and carried © 3
In support of 1; * had they oo % R
18 By on whe avp heed
s 8 proposal ¢ ‘ dat would have be
» 10 err on the side of ﬁbemﬁ:;d},w& ‘éhg Uit of gy o
t Memorandum, dqt : « gall }]) wate 10 gallons to b gallon®

3 8, 0r | rnle i
paragraphs 41-42"‘:‘1 23rd Septembey 1883, ("'t_‘em,l 8 “ahic foor per head per diem

Rationg of L\7 Mentions ¢ that ¢ investl-
© town of \m:y painsm‘i,,g charncter ib
ysore brought out the fact

- r———

T A PN
r - " —‘ i 5 r —
oy

5

’J
&
3

s
F

Pl .
o

o a s el

ok
) “a -
v S

L
>

o8
r‘f“

=3 9
3 o

A\l
&,

PR 8
of

\

¥ 4
N J s
i -

SO & W i N

SRR R R
m e iy

Sk, (Fra

el

. L T AT
= s b Ve SR B
e 4

“";f\-_.i_. ¥

rit
" makes the average just under 1} gallonsa head, but (paragra

PP 4 ﬁ*,,\-qtqv.;.‘rt,‘_v‘-_ &y
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b
oses the average amount actually used by

ﬁat for these (drinkinﬁf‘““d culinary) purp fifth of the quan-

nu : iem, or just one-
i “to 14 gallons per head per diem, or J
tives only amounts* i

: e 7 gt Bangalore. 3 . missioner Qf
tity proposed to )’ gven ,9‘ « was obtained is a letter from t?(;g;)oﬂhe i
The paper »a€nce this information e Ashfagram ? gmo:e Teaghimn e
4 . o u .
Geneml S&dgf-?&. d;t)ed 25th A.ugﬂét 1874 gahOPs; C(’lon." b‘ﬁ’y;, ﬂnd the Objwt Of tha
“-ik*‘m‘ X N0, o mtmm

racy 18 % ‘he general res
. - d msmneeﬁ. 4 A v eaoh,
: 8 ‘ ‘ | view of existing ercu to contain 21 gallons
et tols: §5a 0;)0 tovgl 700 pots of water, esﬂT:teSr quantity, 7%;790 gallons,
Pamcd daily, the population being 67,765 The 1arger AiRee 35, oy g
: . e left with 31,0
supposed to have used 45,730 gallous; 80 37,165 pe‘)ple];e;how that in an extremely

mere ulation
only. Even were the data reliable, they ng‘:lgater to their homes. I\ ix?gpa moro
badiy-supplied locality the people took so mu with very great difficu y’,moe that a

of Mysore obtain water for domestic purposes 0 be of so much 1mPY been
abundant and accessible supply has been df_‘zmedilzls per hea i dnep: ﬁl(liz;;wd is
water-supply scheme calculated to 3ﬁ°?d % g’; an early date. iy but on the

drawn- up and will it is hopedq be Camed out & s mate of re,quu'ements, u Hiek <
no doubt based on General Sankey’s revised wt::: dissppomntments | and the
other band a wide margin has been Jeft .tO prgvébovo supply 1n 81X hoursathe osti-
distributing channel is capable of discharging nearly five fimes a8 mUeh £8 B0 g
reservoir is to hold 100 millions of cubic feet};;)\‘;lg the quantity used bie(:o::ll should

- N 1 aa
mated yearly consumption, Consequently, “the assumed ““'t;ﬁl}g]zi;salsoth" pesnp

- . the tank fill, be av
T o e of distributing o supplied from the tail
t be : .
d If]nder any circumstances the European troops could nod The Qoparhalli reser
end of a s

ystem based on a unit of 6} gallons & dﬂY_Pe,‘;shzfa Bangalore, and ﬂ:ﬁem

Voir is at, or rather heyond, the extreme western lim! rn limits. ided on &

are at the eastern end and some at the extreme easte ly is specially wal them

sometimes complaints of want of water though their snpfp attempting 1o SUPPYY

sufficiently liberal seale. What would be the i :asily be imagined:

from the tail end of 4 system based on a low unit may galore. The country
30. Result o h

of Bangelo?

f examination of the country to ‘{’;néf,ﬁent area a little to the souto
to the north has heen examined, and the add;;'l?;[ahankay which was supposed
* Memorandum of 93rq September 1883, para-  be availabl_ea has

graph 34 ! is first a hill to
stone of .thewl';ﬂg;a rd, there is the Betta-

- of a square mile: then proceeding’ : ;
halli bill, of which, the | lar:qsuﬁicie utly high mm'sure:u?all hill with an av'al:?ibl'e area
So‘f)“(;?‘{, :fof : western side of the above hill there 18 8 miles could be obtain

Plan No. 5.
an area of about (-43

i 9and 10
. Square mile, or altogether 1:17 square ald be between :
Jocality. The distance the water szmuld have tqlbe bmgﬁ:(;ecﬁé n 'l}l?l;sm:::;:t:v?: 3 k-
Plan No. 6, miles, B oes would bo. The 1095 KL &
able line, viz : circumstan rkavatti rivers been

. kind A
-y the water-s} d b the Pen and  nece

selected, but tilis at Subedsall.?s che‘m:; iseabout 40 feet b?l‘g;;hf:et lower, for nearly
1 mile and 50 yards therefrom is the lowest point, which 1: would be needed, m(iired
4§ miles a continuous and for the most part lofty aquedu¢ educts would be requirec.
the 8th mile and again to the east of the Bettahalli hill aq‘} d be pmhibit.ivez, i
The expense of aqueducts for so smt&l o catohment vy’ ¢ the reservoir it
certain therefore that no addition to the gathering 8”“'2,1 the circuw levels
neighbourhood is feasible, Ty order moreover to clusivelys another set of >
Plans N country 6000 50 ' Subedar's obu!
along the watersshed to the southern spur of Nundidroog, and ible source of &“ll%’g'
tank, which was, in the carliey discussions, sup to be a I;P:iﬁzs at 304649, or 0 y
put which is not on a sufficient]y high level, its waste weir beld ¥

L




% : :
J >
m -
- 5! 2

5§ J0L 08 < I altogether of aqueducts owing g ¢he |
would involve so! Mg o. economically impracticable to brine vy level of the
- f;s, : ' {Y means of a cham::g_m?'a ter ; the reser-

i - d. POl wthenorth ) ) " 2
TINTES voir from %hood of Nundidroog, a reserYo'B. it bet n::f:it;‘rt ﬁé to ge
e stored therein, and the supply taken {0 Bangalore in'e, cagt jryy, . 70 E0e
-7 ease it would be doubtful whether 1t would be wise to make any connection with L:‘ht't
R B3 bt 2l reservoir, seeing how much water would in wi -

Ooparballi Teseryerty P e en and it would probably b deomet B be wasted by
3 evaporation ;;g:iall m:;onry:ﬁ':m'ed reservoir to hold only am:d{bettel‘, to construct a
| comparatively e conclusion would be that nothing ey by o k'S supply. On
K . this ‘“P% the Ooparhalli reservoir, the utility of whigh v, |+ to improve the
- - mmw occasionally supplementiug the supply of Milley il then. necessarily
i ‘ge water resources of the Pettah, as mentioned in the lagtey p‘:rléh and improving
i . the w F D gl . ) ; 0
e o~ , : 7 , Paragraph 27
s *  81. The feasibility of supplying Bangalore from Nung;
g - h,,,f,lgmmg,e ‘as it ha:;y not been ascertained whether ;m . 's(i)tg has not ey fully
5751,: ~ guitable level &g,nd'l;e i(;:;.nd, but the general circumstances of m:hfor a ;“-Servoir at'&
. respects can be indica i e a4 4 scheme in other
§ i - (1) The extent of gathering ground available would prohati. ;
E" miles, but whether any reservoir site eoul, ol ablybe abo
e hole of this drainage coilld be ot be foung: 'Ot @ square
. whole o 8 nage co convemently cond * 10t6 which the
St The above area is on the west of N undidrg - Problemat:
=S by the topographical survey, a site is the moy " Hieh side. o C0n
the eastern slopes there is an area of b % hkely to be fO:x .J&ldg’lng
il probably high enough to allow of the drai Square mijeg e
g reservoir on the west side. Altogethr it ; 18¢ bej g divert Wwhich is
% find that, even at this distance f o018 certainlyy; od into a
& with . . rom Bangalore Sappointing to
3 met with at a sufficiently high level, » 0 large apeq ; 3
B (2) The supply required for a population of 135,000 s to be
1 diem being 216,000 cubic foet g day ‘and’a : 8t 10 0n8 a head
project of this kind to allow for an incre:s 1t Would b desirable iper
o (3) The head available would probably be aly;out GOQIE ™ the Quantity needeg
g main not less thgn 150,000 feet. As the wate ot and the length .oi'
: a service reservoir, it could run contiy ©t Would be deliered i
r ; uous| : ed into
main would be 2 feet Y aud the g;
(4) The prongucapazity (:;‘ the sto 20l
» storage res i
williode-of bublo febty > -1 5 e TOR WOMlARETRg i L
: (5) The capacity of the service reservoir

et 1

supply, or 120 millions of cubic feet_earr B:ngalf)re would be five daye

would be 100 feet above the Halsur tan) datu:mb]e level for its floor

the sill of the Ooparhalli reservoir gluige, o yed ol 10 10 feet above
With a depth of water of 10 feet it would haye an im:.o?d level 5029-97.

of 120,000 square feet. The form would be i"ﬂuencedr;,or superficial ares
which would_ be somewhere between Subedar’s chytt y the site chosen,
halli reservoir, but probably a rectangle, uffy rding ;‘ller: and the go.m
200 feet, would be found convgnient, and to make it f?“roOm,. ki
as a pure water reservoir it would have 1, covered i ully satisfac 5
which some 3 feet of soil would be laid, Aot e

6) The water would in all probability have to be ; 3
i reservoir or before entering the service ,esﬁ:?,:s either near the storag®.

The following summary gives an approximate estimate of
For mains of 24 inches in diameter a thickness of 1 incl of me
as ;head is concerned, § of an inch would be ample; s egtim,
thickness, and in Appendix No. 8 further details will bo gy,

the cost of the pmj“t‘
tal is usual, but, 50 I8¢
I:lmtwi ure given for f
A | — y

Mt g e reari Sk L 0

wm s e o " ! ) ‘1»1'7 m j.‘_;’:fi»
;  Distribution mains, &., et 5 rupees s head .o s VTR D gl 2 TG

WEBE )y ired to caver nterests
__ Assuming that 10 per cent. on these sums would be mmhmgng the g}iﬂ

* mniatonance, and deterioration, snd that establishent for rBOISETE (50T, water
looking after the works would cost Rs. 6,000 3 year, the m&wgm 5
supply would be cither Re, 2,04,000, o Rs. 2,04700; CAUYEE, 557 ogd of the
Ra. 1698 per head of u popmilation of 150,000, ot Rs: 3208 o B8 250050 4

Capital outlay, 5 Jipg1e o .
3 ’ ver 15 lakhs. tage, but et
Bs. 1:258 per heag : R, o+ good 6o T
A‘ Were 25 14 300:(‘ the pon;:ix::hot;n of 130,000. vailable ‘.:.,m ’; 30011 O
the purposs of B0t R v waih o S the cousider b~ As i isyin years

ing tho whole of Bangalore with 8300 NUEC e, thon
oy iR e wivlo ot Drgl L e of P, L emni

g e i 5.]'[ .,
betwen ; BECR . i
by the namez Years 1854 and 1867 the construction of (hefOWC) iation, 053
Miller’s tanke, pear the Madras Railwsy (8BfOREE00 .
Wby B e g e - ’., Laiigh™! —

~ The whole
western feeder,

Bazaar, might without gy 0™, Just be
s ﬁhmthe«lgxlhvmbofhg.ff’:“lhé .
aithepmeentmrp‘ :

decidedly

15

though it 8
uantity for

- L ¥
v b '64
. h e 4
. e .

of the g,
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L b e i dag o

ul gron
n .
€ Westery AL 8 ngrth- s :
‘ i%del‘ above t ‘:tcifl!‘l:!;o:, .aud =
rt just
which a i 5 Sroun from !
re quite suffiein 4, ang thereom Pure, There ig g

referred to.

Moreover, th '
populati 4 Water-suppl :
nagwe cg;e:: r;hls part of ths gﬁf,gﬁg upper tank jg g
b/
34. ? nt t
ed that Xt 0 aceount for th:m heries ang g

.It_ has been ascerts
onsiderah]

& 3 IOWert : B
mile 'tl?hzhe castward, ank by Trunuing 5 supply ¢ e areg nfq' Ly of the- iupply
position angd general ¢ “lanne] g¢ a Bround could be
roumstances of g Badient of 9 foet per
9 aren ,
sures 310 square mil : plan’,’,and o - Te ghoy,
is common to the ne’:S, and the goi] ig detai] on 'ln h’ger N on the general
ghb gene Plan § 8cu] .
character than that no 5 Tally of (e o % e and in more
approximately pure, f(;rwtgecewed by the tagk osh Sandy i.? grouud mea-
18 extenswely Mantre d’ W(i)tigh the land I8 f: Cent ‘Wﬁuldc l:”acter which
(13: niyeifd from the barracks fhezil ﬁhe Val‘iowsr rtr? " oSt payg nmnls Woulg of o better
1s further the additi °K8, the station, ang tha . 1o OF lo ot be e
interfere with, and }dli(::lli‘il. ‘l)blectlon t’hat, t;]he bazagy 1, lesg ﬂ]thy ::‘y .cp]tivmionvei‘:
belong to the Mysore G nish the supply of , USR] © COnsopy,e Tl which i
The settlement of o neDty While of 3 magy o sueh"“’y carts, - .
are not Only the taIﬂO; C(’_mpe_nsation' WOul?]t'}ﬁers are Privy S]] ta _ﬂi ehanm:l '»here
strable extent, but mi]f;zl}])mh the supply ‘id‘{gcu a:telg‘ OWngg ' “Ome of rv'l:‘:({g
no reliable estimate coul érs whie ould be g :
tank © could be formeq
= ass Z}’)on;ldﬁ})e affected. On the Wlfofl the exten ;
is consi({:n{:d (:ﬁlacﬂflgﬁ OPen country to :hzhen Promigsip thor = 8U f?): deman-
' e cire : Castwapq 8 thoygy, LRIy mer, and
a gh of

supply t : : umstances ,
PF %o (;evgxa;:m:}: relief being sought iife 100 untyy, Pheaeg in,;he plap t ese lower
Gl Titens ¢ the drainage from th this diregt; Table gg . the § of bringin
: GEC mlldesbm ltength would be lfeedefl eb?"m Square On.l Tegargg ;Bt Mstayee ﬁ.
scured by stopping the cha s but a fregy Mileg .3 e ; ¢ "
for the 1'68 plus 022, e nnel at 5 mile L arey ahovg . of the
: . ual ; §, and of iy, Meng;
would be diverted from t}?e :angg 190 square n;i?s thig Wolﬁ'? q rte’Oan, a ¢ 1
few existing tanks, it would be {htnge%: the €8 of d mi], hanne

°F ArTangemeng Allng] Woulq ;

the Wwestern
an ' .
The ﬂupplyﬂchuunel 01 mﬂes;n 1 d nOl'tiLwext‘ R fre with but
square miles would cost aly ength foo4 e WO

The channel b mil S or the cat Shy ﬂx@ "
o would cost about 5 k”fl.g for the catchmen tth\mtgf e
so ¢ at the larger scheme would reqpie. Of 215 o 375 1885
a1"1)19. er. of Rs. 25,310 exclusive of e(uire o v

stract estimates and SPeciﬁcaﬁbncompensﬂibn ‘f,e_ 4

* No. 1.

I:bhe cost of diverting
tank would be about

either case 1t i ‘OIS are o ge L) B S ¥
storage by 5.111§ “?;J(i?:;:ift‘gu{im? the fl%ll]vetx; }?AW‘ in P 98-}4060
¢ : Py v VR v s
R 85. The Halsur tank, pri eot,, f{ ,,lgya.'i@gg,_ N and the
eld, when full : PHIOT o, fhe g g foq’ 08, 14 . PProximate
At present the cap - iurmatgon Of oy 'ot? 19.¢, In
‘ | " Moreagg the

Y acities of the tw s
ek o e R
Vo & -..,. ‘N}ﬁ% : xcuht: 93
. of L 382

L !

19 "
% | 240 -
: Stateme?tglifOf “apacitieg | i |
or the Years {’gl'tmuhrs ofas been drg - 48'378
B0 Ao 8 185 ety Wy e
eXceptj, 0. Clugiye . w108
Ptmnnuy heals' e A V8 begy be £, i N

v From o Abpeng; O gy, S0
v Yaify)) the htﬁerd'lwh Orkeg olu Appendix No, 10-
g gy 3 wigy o 11 10 TTOM the pogistors
© tanky D€ togy 14 00d 0 yummry 3
r“ﬁved t the )'ea?rlsm
B0 less “than 165578

rs wae the yield of the basin

millions of cubic: feet, but in meither of the othe )
these three vears were ind

equal to the capacity of the tan
only just one half of that capacity.

36. It has bden alleged that
resulted from the diversion of par

ks. Theaverage receipts o

2
i

the Halsur tank has
ent channels of the
ut the area

the falling off in the
t of the drainage by the catchment
parhalli) Reservoir, b
age sodiverted is onlyone
cubic feet in the last three
1'8 per cent.
has no doubt
dea of the prej

* 53 acres (vide paragraph 23).

of a square mile, and would account for only
years c(::‘n:m the average 044 millions per annum, OT
ompared with the period prior to 1864 the s
reduction by the "0“3'3'“%%011‘01; the
kothy Bangalonk watersupply. o
e Baa g’sabd!;n,daut supply of 1880, when the
supply of ys between the 14th August and
a r'g;eiemmm“‘*“ years, The real cause is explain
e wi the statistics of the Halsur water works,
the first y:af rlevel in the tank on the 31st December
1880 it was a;nu‘i?}lch the new reservoir held water,
igher level than in any year after

37. It will be notj
. ticed that the rainfall register
per cent. less than that registered at the i

1 ,900 y'u-d‘.

the top of ;
3 Apnoexta}:;jmc%’ or indeed some feet higher than
nation of the monthly abstract of tié

Appendix No. 19. i

at the hospital, byt ¢,
. or :

It is further notie oSy
always a guide to the
about three miles, for
being 39-56 inches
21-63 and 27-

1-32 millions of

suffered material
udicial effect
the contrast .
surplus on 1o
and the short

main sewer, a
project works doubtless png}nated

the same in 1878,
in 1877, and that in

sur rock is about
ich is distant
This is due
at the rock being on

at the Hals
- c. .l Hospim‘? wh
ut little more than il

' chiefly to the gauge

on the other

ters shows th

this was the case in

eablo that the rainfall register at the
;fgnfall over the catchment of the 00
80 was only an average year i
st 51-69 at the hospital, and again
vely. In 1882 and 1883 the two sets

arhalli reservoir,
1ooalig, the rainfall
‘ : 1881 the figures are
o of registers agree very
oars averaged 0°174 and
The proportion
itting 1580, the
0-071, gnd for the 00parhqlli

yield : )
Ofrzh? Halsur catchment basin for the four y
= g_stered at the rock and hospital :
ir averaged (0-12 for the same pe

ur catchment are 0-085 and

0146 of th
at the Ooparhalli r
proportions for the
reservoir 0-127,

g = R

riod. Om

gurface soil is very

eissic rock in a m
met with ; this over
the rock comes to

water of t}}e wells in that
ulated is generally con
y we.lls the water of which
galts, which render it brackish

There is at Bangalore
of wells to produce co]lectivaerln
while it 18 certain that a vep

prackish water, there would be no means of determinin
ans of determining

part of the station which has for a long
ted, but besides these there are

¥y bad, as is to be expec
boecause it is impregnated with

18 unfit for domestic use

ound for a sufficient number
water than is required, but,
such wells would contai
beforehand where wells

ple space on fairly clean
Y @ much greater quantitygrof
¥ considerable proportion of




good water would be obtainable. Borings would o4
character of the soil at the spot, and the water :
even then it would not be demonstrable that the wge, take

same spot would be of the same quality, for direet]y ‘3&
considerable, the area drawn from would be exten,
tions would be met with.

There is no generally-distributed water-be
water, into which wells can be sunk, and a

certainty.

40. To the south of the South Station Ho ital ¢
the banks of which some wells were sunk in the famjy

Plan 15,
regards the Field Artillery and European Ca

Vide first entry in Appendix No, 26-F,

Tf an abundant supply of such water
considered satisfactory, but the experiment T
lent for the purpose by the Secretary to the Mys
Department, shows that at a time when

minimum, the inflow averaged during 1382
Appendix No. 21.

' ; by the, tr

Tt would therefore require 70 such wells t, Z’n
and probably not less than 40 1arger_wells, distriby
of the basin of the water-course, which h .
there would be always the possibility of the faj]
the dry seasom. With a bunq across the va_lley
sufficient water would be obtam?ble for cooki
. Regiment, the two Field Batteries, and the Hospitalg
be taken to be one-sixth of the whole, or say 4
might be obtained from say six connected wellg
supply could be lifted by a pump worked by cooli
expensive than a steam eugine, as the cost woulq
41, Similar arrangements might be made for ¢
the European Infantry at a cost of
two-thirds of the present supply would still have 4
water works, and the cost of these two-
Rs. 10,400 expended at present on the who
The register of the pumping operation

No. 22.

42. Some of the data—,

sevoral buildings—for an approximate estimate of t}

re m their collectio
summary will give a tolerably good ide

h the calculation has been made

indicated would require more time for

following
The way in whic

Seven wells
Pump with gear
Pipes and laying

Taps and fittings
Contingencies

are

Trench for connecting pi;;es
Unwatering during construction

e

“ee

*n

he
about Rs. 1,500 pe

45 the number and Jep

A PG fue,
1l coulq
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] Jﬁak

y No. g m

hours only =
- gallons gp homs . 3
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Oy

&n. h ' W
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eXcepd Rs’ Which Would he
s - 10gg iy
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be un% bu
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o Vater course on
1 Oniid these
e om
Pi¥ehien), situated thai
m; g & ,dand the
e Ty made ynder
mblgmty Burgeon
(«}01 g, might he

nsg“f‘m i
v the o 8 ;%ﬁg"“ of water
¥ the tohn qa@hﬁ%gglons

ity y

8 o cquired,
ter parg

Wardg
% the

oy the
well will b founq iy Appendix

gth of th i
‘beost € Connectiopg With the

rangementg
available
Pﬁ?bable on

1 Appendix N, 23,

t]ay

RS,
4,550
1,200
8,854
3,000
3,000
2,000
1,808

S ———

24,000

. ——

evidence of fhe
be tested, but

e well on the
0 out become
¥y and ney condi-
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About an equal amount wogld be requrr::l t::l‘gP?r t:l:y Rs. 50,000 altoget_llar-
European Infantry Regiment with water oo 1,500 anmuslly, this, capitalized g

. The current charges being estimated at Rs. 1,000 ptus % B

- g0 the entire cost of sup- 3
st twenty-ve yoars’purchuse would sspresent B U b ppopean opewonid. 8
plying well water for drinking and cooking purpos .
be about Rs. 1,12,500.

: Y ing likely to be
i f supply being i ed e
g tofore considered sources 0 ers which it seem ; 1
amepﬁbl? ?;:1 gs;»th;lez?::}e, attention has been gw:;l toN(;?;as&rﬂy there could be '
ible might be better suited to meet the r?qumm;t;u.thnt could be hoped for W:: e
i adeaidts supply obtainable without pumpings %56 0 ¢ fion and at a_moderate
::ﬁox?nt water at a level not very much below that o £ i the Ml hbourhood, was s
distance. The Hoskote tank, which is much the 1‘-“5“@(1 is mﬁminal ofa Vg’h{ et
visited. It has a catchment basin of 542 qu‘;r:nzﬁ?:ﬁeﬁes has been slll't‘)’:rye:)if’ - s
up of ta of which at present only . large num : A
mﬁg::l I;nfom:l:isc:n is incomplgte- Notwithsta éhn ﬂfert: (:vus g:me water, but not A
above it, the supply is said to be good. In 187 About twenty years ago ", A

it 1y. lv was S0 " A
enough for cultivation ; in 1877 the tank got a good Supp 1875 the supply o
?;mulﬁ‘bly 1866) the tank was entirely without water. o

great that it was feared the tank would breach. revenué about Rs. 5,000 ; ';'3» :
The extent of irrigation is about 2,000 acres and the

T o Pedi o
of cultivation 18 . e
the assessment has been redused since 1877. The ?etsl;)l!;ivated: and this is com- B
December to August or 8o ptember. ~ Only one crop 1} o to September. Thealsur kL
menced from December to April, the harvest being from 132 feet lower than the H =
is from 12 to 13 miles from the barracks, and it is about mile-stone, which would ol T
tunk. There is a small hill, 3 miles west of the 14th tank level. «The appearance - 933
convenient site for a stand ;)ipe as it is 190 feet above the ite full, was not pl‘epti‘::t @
. of the water in January, when the tank was nearly if not (I‘: ression used being o 5
sessing, and the native opinion of it is unfavorable, the that to bathe in it is gt B
 they would not give it to 4 horse to drink, and they say § o small tank which hes e
roduce fever, The inhabitants of the town use the water O,,d its water is altogether 8
ummediately east of the largo tank and morth of the town, 8 od unnecessary to carry T
different in appearance, Upder these circumstances it seet obtained from the native on
the investigations further. The information aboye given was %
accountant of the amani tanks, ' : 4 Field Artillery <1388
: an g
44. About three mijes south-east of the Race Course, 0F gﬁ :da:r{he best prospect . e
- Bayracks, there is the Agaram tank, which on the whole 8 }i’ + catchment basin of 4
belng a suitable source for the su;’)ply of the troops. It gdered non-effective or i
3210 square miles, of which however a considerable part 18 I Tt receives 10 : :
only partiaily effective, by the upper tanks in the same basin. 11 supplied, though in
from the pettah or cantonment, - ‘Tt is said to be generally we i ‘

time dry.
1876 it was, in common with nearly every tank in the muntiy%::rf:u up to the 19th
geason, though the rainfall was below the average, tho tan the 6th March the water
January, or 43 weeks after the last considerable rainfall. On & for cultivation, the
had fallen 0-96 of g foot, so that, inclusive of the water drawn ©

water surface had fallen lesg thap one quarter of an inch a-day.

: its catchment
The position of the tank with to the barracks an&ﬂ:autrvfylof the tank 18 '
basin Wil be scen on referring to plan 1, sheets 1 and 2, and the

706 millions of
The area of the water.spread at full tank level s 131 acres, or 570

level, and the

uare fect. The sill of the lowest sluice is at 7+16 foet below ?“1117?'1&0;;5 of square

frea of water-spread at this sil loyl js computed to bo about 18 E 2% n6e 1 ilions of

foct, The capacity between sluics sil] aod full tank level is abf“ ol raised three feet;

abic fect, and it has been ascertaineq that, were the full tank ? o are 28017 acres
30.501 millions of cubic feet woulq pe added to the contents. Ther !

cultivated _
¢ Jand classed as wet under the tank, and of these 129+10 acres are usually S
' znd yield a revenue of Rs, 617.8.() RIS : <
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20 b ‘ :
The full tank Te , 9”

. 1 is 5825 f.
4 would have to be = eet below that
r. : 23 at present, pumped at least so much higherqfinthe Rﬂlgur ik » 21
1igetg 45 ‘ ‘O!del'togec y and the water With
@ result simsv:l?li)xlle sAOf the water have heen analysed [ Al onimind : Waie e
a8 the lqualiﬁed chara%g?}isfﬁez’?butl thw::,u » & ﬂllt: &l:mml ' y Peo %‘? gt
fii ! : analyses of Bangalore water, and it see.. 18 the hig},  Water iner with the el faops
*L b Tl.le Agaram water is slightly el ' : mﬂ“ffw I any of the i Engines and pum % o don 36,500 36!"300
o OF very different indeed Y clouded, but i 1a on ot s o0 ether anythi 3 SOEP r ; 1 3,930 3,500
ed from that whi 18 good whoa ything Staud-pipes including masonry Tt L O Py ;
EE Halsur tank. Tt will he noticed thC]tl OVen at the hagt “ol%a'l | Delivory mains S N 1 1,18,000 l,lg,ggg
E ; ;)vivaoc tSa,mples, though the water wmsélflé:kaéialfisia diﬁet:z?:i“'ﬁ hoobt"flg water and v g:;txp‘on sme from supply well 900
e ’ from eWhag ¢, ound i | $0
5{ = 46. Tt was at first § the teu g 51 the cag o the B e ot T PR PO T
T T Nl intended to get rid of . %8 timg gnq :t the ] Two‘-mg:mpunwwwon R o -+
g corner of the tank :ndya%’;k‘-“g e 1“826 well in g ;‘,ﬁtfr 'ea‘pamga 5 i R, Enlarging tank R e BRI G 13:(2)503 el
e T . D Wing no watey N iars o 1 " 3 ws :
3 of soil. The analysis by the Chemica] ﬁx‘;‘:nl;gzirhthe thﬂl e:g:f n«f:ﬂtl]gv.] by filtra- - E:;ﬁg-{:;;&n:}:'; _m;n o 1 neh o Bt ST T B 13,'38?)
- ‘"7_-,_ . ; : - 0we o nonh_ ‘ lemf E . onh e "'. (i 3,000 \ X
e No 30  ho o O o 188 v Tt o Baclosurs walle® e 1 L Lo 4000
= = il welly put B”“lsalt(];m Sak, ang gy, "ol 10 ‘ 11,340 :
: especially Nos. 3 and 4, we Spread Ut & Shop gor. Of th the partial ' ' 2,11,340 1,827
the soil through which ,a Sure thsen to serve g4 on the West o ' ;;Owﬁt.er of four ; Contingencies ... 8,660 6,780
such “an, srrangement m.glﬁp well woulg B0 inday ¢, uf“h' Wh'm its water- . , —s | ——
hardness, for instance, is 6 raterially mjure > Tendapse O 1h, and more ‘ : 2,20,000 1,88,000
to 1-75 degrees for the :anlf vg:g ©€€s 1n the be:tﬂi? qugity I:fm"l’e thal:) le Quality of TN e AR
ably less pure than that in the ta:’kWhlle in othop 4, %0f g the y.o PTobable that 49. Toquiry has been mad heth of the pumping plant at the pre-
o 1t would be desirable, if POssib]’ ﬂt:)ugh the forrzge‘it“ the 'fol‘lu "511.. The fixed senthwate;hvvurks would be s?xi:a\:;etm iva?l’aﬁz for msgfer’to the Agaram n;iat;
i tration, and so i : €, 10 ayoig O log @ Against 1 s 55 e engi : ’ i ilers 1t WO .
S Pho bed of thi lt‘;sllil};ocz:stlttﬁouldhbe de:;;i.athe,zpem:"h Glea,erwﬂtﬁr i8 %n;idle: F serviceagle for sgxl:: y?:ar:,hti :grc:e ~ ';ﬁe oe}gg?:: Ltb&i Bﬁt&iﬁ?’ w:ﬁ; 23 oomparativez, »
soil through which the water ough the € 10 by n ! { new, and it ought to be " : than has o far been obtain
the supply. Sa ater has fijte, wate_l‘t er Ve Ay oy PlCati, § RN 0 from it. At pr _be capable of a much higher 4 ared with work done
i oy eid 8 tﬁlg)l;s (ﬁf water haye bc::l’ and jfg o efrom dr:‘l’&nment:l of artificial bat it seems I‘,’rfﬁﬁ?,{; tt: costly as regards fuel consumed 8¢ %on; to the ‘use of & I
results are aatis{mtol,u;l o 9;31&1 their myﬁe?ken fmm%: Upoy &“’ the (’hhm: tep“ sunk i delivery pipe. at this is in a considerable measure au :
water on the soi e turbig; wil] Wo R ter of th : 1 : o2 b '
“'} E : . 4(;11 Oe o, i Pools or Weﬁ:l‘{?e.oi the wabt: f?nlld 1: eue Orm})le. qualities 0‘; wat.ef:;)::)e‘{er 2o chief diﬁiculty would lie in the necessity for contln%mi mmﬁz
T cisterns attx;el})xﬁl &iﬁm showm g relzn " o: 8 g douA\I;?endix ;‘iéﬂgrea, of the : and are pel;f{,c‘:lr;a 3333'??3 abmlmbother o ; b'l?;tert:mn 8:;:?;? ll::‘i:ft ithout water
J Pk e eb Sk , . 26-G : ' e substituted. e troops © t
o lf):lll)le’ :;‘Y&? hlis 1}:11‘»011 dod t:rl!‘):efs{hhmpitgz,e&lweh ;:;gatmm lug to the Wnt:l,x‘ uiTtl;lz By ﬁ’;:gotﬂz;i?azge&shor p;rhaps longer, and so the ez;gmestafni P‘%‘:I:k“;:s:sb;ﬁ:gna
, : ‘ ers i
: ghest cigte ather G Al @ » however that it will i e provided for the new Wor = - factory plan to get
X ™ to } TN ]-30 t&nk 4 v at 1t will in the 1, jcal and sat1s1ac y :
A 48, o A1 ! th an g complete - he long run be the more econom m whi
3 work to by %Peﬂdlx No. 24, .ﬂued. : ﬂlan 15 foot &igmpo‘ﬁf hﬂle several servioe E _ undsr;tanrgz?ﬁ?zr{ s _ﬂllllted in all respects to the work to be d‘:x;kir;‘:eg So bewrell
essentia] ¢ OT€, and g gh faing 8peg; Ve the “1ght of the stand- : carried out in allp cial requirements of such works. by # The old plant
i 1 incroage {1 00Tt Supy,. ¥ Cificat; Water | a1 fe “Tespects, and all the parts should be in harmoRye :
< atter, anq the Bllmmm.y Oat]om surface, whep y will fetch somethin ] par ch less than its value.
% Provided fop tl'El tim Pacity ¢ the!)f the + t;:d * ) ‘ THs pipes fow in “{iec?)?lsxg:rz.:]fte v(:l}llen donfe lvln:I;I thonoﬁhsxe of them might with
L o : this .xim . ; E antage b . ght to fet their fu ue, O lines occupied
Pl oy 0 Cnppy L 8 i s 0 R
R m ) OF ] n Such { - 1t appears to ! | . : tments supplied. G ke ,
B ek COnSUmptigy Oneutyy t.hﬂn of Watap 'bh iy, be drayy ‘“!‘i:wp-‘z“fm 40 ‘ 50. Tt 'is nearly certaj : atl catisfactory quality could be
e One-rpelgen 0,18 B Leth of gveuty o1 trog B30, 56 wil g e B obtained at Bangalore only: by Tty &1 portege) 3 deuirahle thexefora “0 oun-
; nding extent of the o R takon % thg q of PS has hooy, = 'n(_;"" 08 lete the water-supply invest{ istillation, and 1t se¢ the cost of the neCessary appa-
= cltkl.}‘:&)n tac%uftlan . ‘;Pply pes 5253 ty Contengy | = ratus and the expense of p md‘glapons }gb?“ert:emi?thiﬂ way General Hyde of the
iy i 11 g , X p & : : P cin water AT i 92
it il g Lt v e o 8 Wi s, o | T O b g st s ot 15 %"
BPle poggp,. ke, ther - ditioy 3h11b° ; W %et n the 3 : -4 ment eond ement giving the results of the Worso = cners; The new
) Yecoipty g © %6 IS gyopy O the ¢ Mch Ot of et ¢ BOWever & - % ! Gavers condensers at Aden, as well as those of 7O private, #73 to be the best
: better pla. © reinfa] eet the god Probyy) g Tisk of 4, vation ang 3 ? condensers were made by the Nor ny and are ponsdared 1o 08 0. 2
i 4 el gt 2 o rovingt el huemom b oA
yi 2 € avoj A C Qlth ty b°° l‘y fi Y e _,‘ : or three sots ] ; '7 A
Oided, ang thag 18 Al quegs.* Tom ,““lder?f'“" inte?, “I¥ays s | sots of apparatus t produce mgeihegflgpogéa t:ﬁm o 94 hours would be -~ £ é,ggg
impoyg T to landn or beloer it would i f One set 10 Pr°d“‘f’e 12,000+ o0 0 001 ases S MR S " rices at Bangalore
b | NS holggp, * he tank, a7 , Thesd prices are free on bourd in London, and the correspondiné Py -
i Under thy ta; WO sould probably be Rs. 65,430, 45,780, and 60,690: 7
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The smaller or 6,000-gallon size has, in an ¢

~ duced in 24 hours ... -

The larger, or 9,000-gallon size has,
duced in 24 hours ... T e e eadll Fa T

But the average yield is shown by the statement {, be

Coal is the fuel used at Aden, and one pound of

wood, the fuel available at Bangalore, - :

N e 1

in an experimeny] ‘tl’-i;‘lit R 7,082
RS 4‘,’.‘1“,::‘,‘ : 1, pro-

o R PR

shout four-fifths of 11

coal is ©quivgl above,

: . Svalent g
The yield is 16 1b. of condensed water for 1 |y, pes Jtae our pounds of
water would be obtained for 1 1b. of wood fuel, " o coal, ‘and

The Company’s estimate of outturn is higher than ), 7 A4 therefore 4 1b. of

according to the size of the apparatus, the ield hes ﬂie% : : :
water to 1 1b. of coal for the three sizes’respeg;livej bemsfiaﬂﬁs;?d’a;;“is fhghtl)’
The Aden experience may, it is considered, be geearecy 98 Ib, of

No better water than that of the Dhobies® wellg pn iyl 88 & gafs . -
Assuming that 9,000 gallons a day would meet thesrgg%d-ﬁ? %m%;ldgl e
use of the condensed water were restricted to drinkip g anrgm%@&e S stxllgatmn.
of apparatus at a cost of Rs. 45,780 would suffice if kept Oe&mg I’-‘ll‘poo‘)ps if the
any rate it would be advisable to stop the maehinery @Wﬂy at wo 8e8, one set
able to have a 12,000 gallons set which would Produce iy dng:, it 70\33 but as at
eight days’ consumption, and its cost would be Rs. 60»(;30315 ;'“bm d be desir-
gallons is 120,000 Ib., and the wood fuel requireq Wm‘idbe' The "%ig}f!;h Water for
price of wood is 1 rupee for 2681 Ih., therefore : 30,000

the 30,000 1, > 0f 12,000
nearly, and the annual cost 62 X 6 X 112 — 5 d“ﬂy Cost of’ﬁel_n" The Present

Small stores, &ec. i s beRs. 112
- b ey T Rs. 34344
Working expenses ... .. . ' o v 206
: i 84,600
The apparatus includes pumps capable of gujiv.... 3
It is stated that. the attendance of on(fa man wi?le};:f%m he Wﬂfer = TR
therefore the existing establishment at the Dhobjeg’ 8 10 wop) the 7€ Tequired,
engine and pumps there would not be r 8" wellg

€ g
: ; LS woy) Pparatus, and
the condensers. €quired, the bmldings \gorll(? % and, ag the
The only other outlay would be for ipeéx cisterng ¢ available for
and the total annual outlay may be thus estimateq - at the bﬂl'rackg &e.
; 7 . ¥ ) 3

» Sy 25,000,
15 per cent. interest and depreciation on
10 per cent. do. on rest of outla mthe 008t of the .condemers $ oy
Working expenses b T T ?%gg 2
ey oy \o. - > Y
O‘ou el 34,,%“ > N

——

or about 15°40 rupees annually per head, The Present 46,204 :
for the working oxpenses of the Halsur water wopkg 0st, about R, 10,400 a year,
water for other purposes would have to be pumped up by &‘ﬂd‘ remain_unaffected, pq

. - . te ;
61, The results of the investigations that haye Boea P :n""k w:h T Works,
(1) The Bangalore water-supply project wag 1 are briefly these .

des )
exception of the greater part of the ms;lpﬁﬁgﬁa:ﬂmhk? been? With the
_supply the population generally with gooq 2y » C8Tied gyt 44

The (Ooparhalli) reservoir is inadeqnately supplied. Tt

or nearl 1ever been
. Paragraph 27, _ months jn theyyzoarf.or Dearly five
of +ix years the water level therein hag been beloy th » 01 the average
take sluice. The cause of this failure is the ver © Sill of the ofi.

- Y smaj

Paragraph 28, g‘i)t_hilrmg ground, 911 ezflent of the
: which is 8 are s

third of the area necessary to enghle the resexrlggirmom than 4 Ou:"‘l)lss‘

dor which the works were constructed. to perfo, oY

M the'quty

There is but an insigniﬁeant‘extent. * of ;:l oh could bebrought into the tank

(2) The Halsur tanks, the present source of m! ‘I. i

a lar ti , i SRR :

e e cmotrs, 85, f e e
Y ould PE A~ tter for

The cost of such jmprovements as amw fof 2174 ;gﬁ the latter o8

- 1 dogs nob run off ke s |
(3) The proportion of the annual rainfall which dmvnt;mt“ which is absorbed .

= . 5 e e U N g
R TIs | S L e R - e 3 :J-,t.
e e RS R e D o
" . " L i*
0 K @ Py ¥ L-ay s
¥ 4 - 1 v
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ditional ground the dreinage of
w 3
e wile,  hich oo0 distanco of eight or 1in
A little over one ;q;:ﬂ 5 v :;ltg;n e e Wlwo “i’d
Paragraph oV, 1 T ;nin’thewewwf“’m
the intervening country, the cost of bringin 3

o e quantity YOS g e
be out of all proportion to its quanti “incapable Mﬂﬂm b,
The Ban;alorepwater-wpply PNI"?‘,“‘W pablbe  to the

n arily D6 - ceond 10
station or the troops, and 1ts utility w%lhe Pettah or nafive to@lnﬂ

improvement of the supply of & P‘Et gff Miller's tanks, which areoém Rl A

occasionally supplementing the: :hpp gmtaonmmt bazaar. The WM MR E el

P o the istabiamie: S wantideonk e MRS
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‘,j-—.‘_\. : % ’ hllL
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Nectiong b, With option of hous gz

1
i
- ¥
o — _/ ! ;
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APPENDIX No. 8.

Particurars of the Caleulation of approxinlzqm(l’(')st of supplying Bangalore with Water 1t
near Nundidroog. -
7’ data for &
Storage Reservoir.—~'I'he estimate, Rs. 45,000, has been, in the absence of any
'fieﬁnitle“estimate, caleulated at Re. 750 per million ‘cubio feet. The actual cost qf storage ranges
- rom Rs. 300 upwards.
w . g £ ususl allowance
of Riy ' F , 2. Bilters—The quantity of water being 10,000 cubie fgeth an al;g:rv;ll;ln%e ‘512“(’), oo sqai:ef ’
ble, f W8V Suppl F ructioally bing. 9 ajuass foot o slex bod for e SEEEC Pe:oh.,dwm’jt of altornate cleansing ; so 40,000
bed !_~.0_Kh.di,,harp Sy or 200 by 149 feet. A second filter be necessary 4 sost. Of the servioe
b Of the riye: ving formeriy  square feet of filter hed may be taken as the requirement. Toe oot bably suffice for the
booSoll fog gt 204 having a con= reservoir, a covered work, i uare foot ; so Re. 75,000 will probsbly 8 ‘
om tinb Yift 140 fook. y & cove ork, is Rs. 2 asq H
Linto agpat. 08in 2.6 k TR yricl 3
|| TS Sk s s v T i s gty 1800 il e
;b ﬁ&t@d dutn\;mo ?i,bio foot, or 2 days’ Plan No. . ’21'53{50 cﬁll:ieo feet a d:;qlor 2:778 cubio feet &
1" gallong. Butity op . HeUCe by jron pipes. second, and the head 60 foet, i cson’s tables that the discharge of a 24-inch
ARy 15,0957 how.. "G Dunpe lkﬁg’ﬁ ' cast iron pipe would, with u soguiar ?"‘:;(ilenft?& Jackaon s ot & second, whilo Nevilles® formul,
» : \ - Wao A —_— : L o8
: PRt W " g et : e I:‘O & T8 — 11 %/ r’s, makes the discharge 5'786 cubio feetsseo.ond.d‘ Tﬂ}:e:;ﬂm
vl U OXPangag ... ~would have to be laid with many variations of jent, and it was considere R
FoSimS ontlgy bt Mengey_ "+ T - sivisable % isg the formula whish Fivos the lowest i harge snd to allow » moderats e
g SRS T 38y 9.0 oot of bends, o o, 190,000 foet has been divided into 149,000 foot of struight FRC T o
. £ Mt s 768. B 9 . e most part, be so i;en'fahetm’d‘ or changes of dmeot'mmion, both vertical and horizon
G T £ b T © that, straight pipes will sufice. e
- Eigang eid11e - § O o , . The rates aro based on information obtained from the Madras musiARSEn Tty
i | perim sl A B oo e o e st
' st undey : . 95 and Rs. 135, thus made up:— '
Uy : . 3 o
ingtlcir()lg hon,tndtb,mﬂ)? per head o RAté st Yom'ek b 3 3 80
majp Per ggpg ﬁ;, Putiping jus il to B at Madras prh e " 3 ow ’ * 10
©ost Co, Qnon tolnn Allow= 0 ﬁngdom e v 4 = *h g . 19 . ;
0'103“:}? Wateg _ag,%ﬁ;’,'erhintamt, to work 4 iy . e == i e
=425 pl the wh
iy P BRI _Bmi’eespz;w"“ldbel-lg{,of » Total .- _9:“
e | Fopulati, B Per anyum, _ The weight 3 I Madras munici
. Whicil% 57,765, 1. - tﬂble:lgfl\% tlmgtelf'orf o&te ?hri(;rfosxihiqch‘}hthi]i&:sﬂ o}i me{:len deducemetmhe m and °h"k£ii ?}l’
2 disty ; ‘ " Bear ! ~10 in ickness has 2 includes all t
abOuf?%oxg?l;asourmRo;' 80, ?)m:nf;\kg;. of neéemmr;mmsa::ril‘ffs The cost of laying the pipes is that paid at Madras and -mO uy e
g nt 't? s o : 140000 e £'ois s S s
: & W,Wdo. Of Teseryeis - 100 X 245 1b, = 36,505,000 Ib. = 16,297 tons: £
| Btogg Pread of . Qo T es 549 i woX 245, = 245000 ,, = 1098 » RS.
L A8 Ganaos, do. " )
ki s 0% » 4 16,29 5 ; — 15,48,205
Isvg?sz mmyﬁt Toseryos, | ,.: ’igg ‘ 1057;1 tons of straight pipe, at Rs. 95 ..  ** %y = 15’14 7824
; P Waata e o s ml. : = 2 do. o. at . 135 i » 9000
el si]] Weip £V ying 50,000 » s R R
ofsl‘ < .. c C 3 . yards atR 2 .. o] i
Lovg Pening) *® (ottop, | 2491-00 | ontingenios - ns T oottt s 3 R it
. Yelﬁntreﬂf ui.u: ..of 10w 100 .. - . ; I:,_’;'o’o——go-
\ { ,dl'&.in - whi s 00 4 3 e -
%ﬁ:@qnﬂed. tomtﬁ"n‘he-ﬁ:;th ONougighth ex- ‘ 149,000 x.1 Main with 24-inch C. I. Pipey 3 inch thick.
sonry atef,u‘”‘*bé the topy °Pth draining 1000 x 130 = 25714,000 Ib, = 12,732 tons. :
the n:!:lingl ¢ “yedvm &(;30 illohog » y 3 9 b 186,000 L 83 b " RS.
b&Su' 18 m 3. vered 2 1 7732 t 3 . == 11 75,340
loss by, -2¢h to lfp n Glid“igned to off.i? 83 °“'3§ Mgt pive, o R OF 1 ool e g7l e 11,200
40 V £% on 80’0009"8.’ to 2 gettling Laying 50,000 da;- sati ARG e . T 1,25,000
o DT cont, u» &o,, g tibio foot~ The Continron 0 yards, ot Re. 2§ " o s AR LT
Be(:are :Lat” in W at nearly ' Hngensies., L5, i Koo Sy~ SET Rk g
n awn 1 lr w s 5 .. =1 5 ». i
i e o, G N e e i
ae! love], 2474.02°F 1883, wh 2 : X
millj .and 85 ) WHEn . 8ervice Re it i 4 Al { cubic feet, or 5 days’
i o o 015 s AT T, ooty it L2 e s 65
above slui Téacheq .. The b-\gzm 1080 : . for water 600 by 200 will be and in making the "mmf gth is to be divided into two equal
aill, " SPpoary ¢ Shest iw;ﬁz: oD e by a pier 4 feet thick, ang i ?d,,?,"%d i,,.,fh:f 15 foot, by pe DRy "o
E . d side~ art into 2 i f e foundation to be of
: abutments ADCL walls to be 6 feet thick at bottom and 3 e bl‘:)gvo a versed sin; :! f} fe(;t

’ \ & acrete 5 feet deep from the spring; : hich are to :
' e < o : : nging of the inverts, W® "y oofore be 2 feet thick.
: : and 8 thickness of 1} feet; the conoret ) Taverts W ref e

B
o : . te ‘
"’:‘ » .’
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: Tl;e 23-feet piers will have openings in them, are),
iree airel_lllg@on oF the water.

The central 4-f
communication between the tw
The
and

© Teservoir ey,
ﬁvz and abutments will be 10 foot high, and :

ning, and there will be no
0opt Ty vo 8
ness of 1§ feet,

will Pipes with regulating valves.
th Spandrils gng g2, 2reRes with
: e tops of the arches, and over gl] 3 feet of ;

llde-walhev:m 8 versed sine of 3§ feet,
evel on all sides, except where the valye
walls, and inverts wi

lovel of
be laced w; carried up to the
house, &, may o M1tk elopes

be plastered with 1

su

mol2 o down to gosacs
Surki Wortar for & thi e lbutmen_t 4068, S il
Wwill be rendered h Portlang cement, P °kne°f‘ of half-an-inch, and
‘above the conurete.l ¢ ks of good Quality {0 be used for all work
The concrete platform will roject 8 feet b b -
Totgl length between abutmgntg~ VR the base of the wayyy,
4x15+38x2 '1x4=600 95 e .
Length of concreto Platform 699 + 2 x 3++ 9 ?(' g L ,?‘13? foet ‘
Width of do. do. 200+2 X 6+2x 3§218”
Conmte . .. L) 2 1 717 X 218 X 5 = 781 530
¥
Deduct .. 600 x X o 0
Do. 40 x 200 x 163 1§ = 198,009
Mo 318,000
Brickwork— : ' 463,530 o4
IAnbV‘S:::Q!;t‘B % o 2 x. éoo . b R — 198 000
: 2 x‘*‘&X'lO;—, 18
Uentre Plengs- g &y 200 x 4 X 10 — 8,000 y
Piovsn , & . 38 x 200 X2 x 10 = 1903%0
Arches |, ‘e 40)(200)(19,(1%: 223'008
Backing over abutments 9 200 x 10 X 53 Sl
ot 11,009
Spandrils- il 38 x 200 X 4 =5
5 s 243,209
ool ply, AL 1x200 5 174 x 4
W e 6,000
Sidewalls . , 2 x 711 X 4% x 19 63,900
s 2
Excavation 720 x 999 o say 6 + 5 Y 7\\ 967,190 ot
Covering in reservoir 706 x 205 e gk 433575 14,400 #
12
Do. .. 2x200 x4 R 7400
AR
Dig i B o 705 x 94 X 79 = 208,049
é T 89495
Plastering » 2 % 200 x 10 = 4. ’436,31‘)03.
Do, N o S ]
DO- . 9 X 16 x 200 = 28’000 ,
144,(%;00 sq.ft
463530 concrete, at R, 9-8-0 per 100 % e
9671-90 briokwork, at Rs. 16.8.¢ per 100 % R 44 g0
2436600 earthwork, at Rg 4-0-0 per 19 % . : 59,55;;
144000 plastering, at Rg 4-0-0 pey Square : s 9‘746
Contingencies , , . % A . : 5,760
14,883 ;
x ‘ e
Pipes, valve-house, dwellings for Bstablishmentg, &e. 234000
6,000
\_
: 2,40,000
5. Distribution Mains, &0-—T!113 he?.'d includeg all th, Work i
i7., the mains, branches, stand pipes, dip Wells, foume.s oL 'balowf the ge, reser¥o!
;,inginzx‘?he water within easy veach of thiu;gpxﬂation, mTtg‘m, &e., W
lation is the actual cost at Madras. Tf the servi
the distribution will probably

' rate of
e Tegg
cost: less than the iy

9‘97’

e u—
X 8001 oo o 3% 6 0-hoad of the POP
S alloweq, " %40 bo plygeq ol High ua 500

pier w?f} ﬁw’ below ang above, to allow of the
two parts of the : ave no

2 3 M e b
e ‘“_.-v;‘ ] X
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APPENDIX No 9 the

Digision, to the Secretary fo £ e,
1 A. C. HAY, Commissioner, Ashtogran
“From Colonel A, C. )

dated Mymﬂg

W If'ka l )epa.l’tment,

C iSﬂiOBCf Of M-)"SUI Oy i
OImumiss -

rarding cOPY

uly, f town of |
4 of 18th J f the town

No. 357-73. int of your No. 149d water-supply ©

- ledge the recerp the drainage an

T have the honor t8 Mﬁ};’wcliw regarding '

of a memorandum to Cap

Mysore.

: l ts of the
iaagto be ma'de.m 1y the wan' o
irected enquirieso o = @ imate now met, &
in Clive arrived, I had directec. ascortaining (A cco wants aro enhance the
Clive arrived biect {o whie made to enb
s 2 ke B supply, with the 9%IF%,  extent ¢ that could be mace '8 T L
d other so : : oW : men
popaion i it e o e, . o1 R e
wegl as I:hedmrmgm ofmgl;’ gg;?enins old wells, sn 1y directed to Wherwthe aupﬁly wﬂ;
i ents 0
mgnl be done with advantage. Mohallas were a.oti:ll' (};I;;gnyemeh and Wl:{"y he resid T bich
2, e Mutsaddis of tho diffsront Moballss obtalit tatoments £t obtained water, ¥
of wells and reservoirs, the qg;“t‘f‘{,ﬁs compiled from f each stree o
constant. They prepared re

m

] ‘tants O A day from

4 mh{).bltﬂ'n ter in &

every house, shewing the souree fr"%lerxc;eﬁgnﬁ who drew Wi
checked by counting the num

;:ifcipal wells, &o. o

. h

ted is, SUC

be eXpeCi fiove &

3 that oam 20 = ent I be

8 ~uracy is ungttalnable ail and to this ::u T de
4. I“ an in uu-_y e e );::{(i;i:v%f exisﬁnﬁition of the town : > mgwm e

miomi.?hzzea:an uo\;gv1 ‘17)2 ?0%':\1:‘1 of the actual °on'n ordinary se&scz:i form wit

{rrmeesng!:m first the present m.pply of the &féwrislults in 3 gz“(?fe:zmal

L Mohalla, Toceeding then to review st seaso ject. 1 case.

:ﬁg means by Wll)lich wateg 18 distributed, a'ndt one;);.lain the Su}g’e req ﬁaMohau& .mdam

figures may be ious, but are necessarxth(;uoh remarks Mthe limits of e:.omr.guppl mthe first

requests of the inhabitants will be stated Wi ed, shewln urces of W B. and U d con-

to render this intelligible, g map has been Prtepbairock,s and est:"tements, 1;‘ ases, the magﬁerent

the streets have heen grouped in Oogeme;hem are also 2 the dweuﬁg'?tor%, &., of ths cooking

3 t’y Of the water. -ptions. 1 t I & cng an

) 8. f all deseri the Po% oot

et e ol o ol el b s

TeServoirs gngd Wells, the water of which 3p ﬁﬁ&mts with lela sep&rﬂtely'

Purposes, and the thirq ¢}, proposals of the in h Mohall

5. I shall now, '

eac!
. 4, allude to Fort.
as proposed in g 1as :— 5. bad.
6. Mysore is divided into the follompgDMf::,j l 6. N?:a;ntains 13,067
v % ov. o y T, 1 r
ey G KAt o —_—
According tg the last census and the retm:egse of 4.571)0’:;70 of those bel s
inhabited houses and 57,765 tubotetmts o ant 8 15,000, exck
7. The numbey of cattle is supposed to be aboub oy L] ool Avaduta.
palace. 1 Rao, Sinird, r pelace.
8. There are . 3 Kam""ls: front ?f the sueL
2 Large Tanks.—Dodkere with Bowen’s Guntt- =, o aiya’s
well and otherg sunk round the mar- 5 Ghats1n
gin.  Karani; with wells below it.
1 Sman Tank,

] < 1 3q gonsl 2 szveal
; ~Jivan Ra.o Katte. e 5 of which 18 e ithin municip
T‘Vlglt)“ X public and 98 private wells, 1 Karanji
d coo ng. i ere an
= These all lig in the catchment basing of the Dodk
limits.

- vig—
In addition there are g

even wells in the valleys Noﬂk’w
Novth Villey, Julpuri-
Jail Reservoiy, C}lﬂ‘%‘m.
Jeleles Bowsie, |+ Nawab: ill, and 2,398 w;lll;
ailane, di Holl, ard is o
Syed Ahmed Makap, i down ChSmir o ;:;c};ity 3 very.
vt i S ki e o s o e
scatte o ' D

The ¥ o e 1 t: in
the town, the water curable: taken for ab aoli is different i
used for drinking and %00king when better is not P and only o B?wel;ﬁ& &o. ; but there
inferior, and that of many Jeclos o ot ppet o know Voshing
consequence of its pollution the

o only fit 1oF WoL the silt is removed.
water has been 02 inkal :
every prospect of its becoming fairly wholesome and 4f |

HCEET

o the namber of -

qered good for drinking

TR T,
e W ok -
R ey o ]
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i 10
= . Lasuan Monayy s

9 'l‘hﬁ'gd,m 3,881 ‘ Lopulation

behnq,m&m.  Containg thyeg 1 . 14,471,

ound Terpineg oot BNcient b-divisio,
e s o, "0ompio 1 ot MW s g, LSk

! the ingt

required for other p

minngm : the laiter 1

=

Parents T8 short o o tho sity I

of Purnajy, m&’% theyhm‘ i dw.;ql"“m of His lgte ‘ﬁ"n ey olegur fort. - Most of the
s Baiya, hoygeg oo ) WeTe knownr, tghnoss "

Bamp, Ouses gpry Ternoveq g5 W O VU 85 the ..5 s, when hs is unde to
R : " - @N L in b T i -

W Mo were | m by T4 ungalow * in which hig
0 o g T e Ty S DU i
;n- thehoweﬁh:t inwm. wellg mle Within the | %0 the Mohalia got ite Presess
ot this Purpoge oot 2© B0uth ang o OFth-east o pogtl
e p ose ouly s giy, "ﬁﬁx‘” Kargg: - 2orth mue“the ‘alla, the lo of whieh
s : % J0n tho gagt, * 4 0 ¥ UMeiye’s Nally on the weets
! No. or — ! . D oot of the q:.?::igy,dﬂﬂ
'—ﬁ:—.ﬂ_j_\_' “‘*\\ﬁz___ﬁ;\ G . :
Blocks. | Houses, Sm""“!ﬁply 1% ordinayy, “wqmmn' ST F'::ﬂﬂ

Yeurs, L e \:m;:cl. :‘ ' -
TR S S i & S e A

N . ¢ ———

e Norey,. e 2 P@, Gallog, || retury,. Avarage.

34 524 Ja.il well . “'\_ﬁ in‘

aoli B oot
) W d .
Novey. S - Milea, s
B B iy LR
858 | 122 | Jupers b 1 {1 mile,
.. & 5“0
762
Wess, 216 2
1200 | Purmajen: 1,55
ya's Chy 3,895 :
ol o Do Hotiye Rejput Gry 3 12 milee.
X 400
7 200 Do Mir Hayaty, do, x a | :
1 135 | Jivan R, %:ht;:aiv,’ (.5.“-':&& : 2 l,;/gfg"‘ Used, 1 1
e s 3 i 400
7 100 Gosayi . &“]“ “fy e 2,005 : :
Trg| 0| Py R o diah ’ il B T
haudexom ) ‘ 7 100 ongs.
: e ¥ %9 v
5.6-7.8.‘9 M. 20 A
) Raaji "l |
3,581 Lt | 5 ey
Tom : \ \‘-:2\ & ,*
- Lhis statement pe; T 06T Genory
ﬁm?}lt 64 gallons of watey b ooo0tS 8,581 hope . “"'""nl::im.:
2 24, and the minie L% 98Y fro ) of Ruran;
elmmmnmimﬂ W an gyg wnh“[’ﬁpul : R
12. The roturay ohtats o\ 5" e distange, g o of 14,17y
o mﬂa * S
lar, maxin

18. With the excepti
iya’s Nalla, it moy b - 08 Karag
have been despened ang g 14 that all {}

gt
et

Vi

RE Y
o T

Homa

I, g &
it

g

h
<.

s

and the municipalit; Tvoj
- y- © Work ' ang b
E m Of n the > . -
i : Proveq g dlpé“’lte indiy; d:’:glgnnl cutting of .
. €rent timeg i though som®
14. The jail reservoir is excavated i North Valle,, A by the Government
. flowing off the slopes above it. gnd .. 1ot drinkypy Pring of 1
L v g .o R N 3 A f - 2 g
hood it js much prized. T m;d‘nmdaum ';t'l"' the onx;n 'm'-mﬁ? The valb‘-'“‘lhsh water which %
8 Teservoir, and it that Tesepye:. U8 ap e of {}, .
) 1t 18 therefore unngpe, th& Ko ﬁvemi-o{' th,:,nd retain: g e ‘work eon
| 0SB 10 Bive fuppe L Binenn < HIPtioD 1o fhs T g
. oo i emy n t;m re
. 3 : in : . M
3 . ' :

e

halt &
T

: 1??24"'7' PR < v

. sppeer” that 1,876 are supplied from the ghats and 460 from th

41

. ; ; . . hen water i8
15. Water in the Telelee well never entirely fails, but 1s oon.mdered hard, and w er
})rocmble from the jail reservoir, it is only resorted to by pakalis who su ply atee 19 "

or cooking and bathing purposes and carry it about for ao:le in the Moballa.

16. With a rainfall of 21 inches and 63 cents in 1873
1874, the spring appeared to be capable of supplying at least
and drawing from it about 1,000 gallons. :

distance, are not used

17. The other wells in this valley contain good water, but owing to the b
till the supply in the jail reservoir fails. ‘They are probably i te:ptht:o ?o?et:xt%:%nzo:
al:o:ia.-built katte above used by dhobis, the water from which perco ug g

Vi 2 ‘ 4

10 pakalis making b trips & day

i Northaust. Valley.

325%“%!:%%%1 E‘E‘é}:&?%i;&fé mﬁé&tgﬁ%ﬁ%ﬁ;ﬂ%ﬁ%h& <o-called Christian well, which
the st fall montioned wbumme oo o . this woll and tho,Nawab's is barely: sufisent C0
e ot Bl B e i
3::1?; It’le\es?io:;ed {x, n;;dftlfun gflgn_lt_l in saucers and shallow dis'hes,b butﬁ;:::eﬁ P gd rtzpblzn;ﬁﬁ
1,600 gallons. ose conditions the supply yielded daily by

-

West.

Purnaiya’s Channel and Jivan Rao Katte.

19. Though the Raj :
to this Mohalla as it is nJPut GhAt contains more water, .
. - earer. The water never fails, but there 18 & g7 to give
gives gUINeaworm, a circumsta to 1l reour hereafter. t is .unneoessary g1
particulars regarding the wellsng; t%ev:ggllx-guzh:ddiﬁond to those entered in the statement.
20. P ; ' tioned, and the
< ::r of the .water 80 requi‘red is obtained from the wells i“:ﬁ;ﬁf?i;ﬁem::? streets.
M hall ey 5 5o Purposes and ablution. semas tion : eﬁends ovgiﬁthm tw‘h(ﬁz
ohalla, water is only reag} -+ orooured in the different we
i e S T, et dnh s o o, T
i The i isalso 80 great that the })001’01 inhabit-
the Mohalla

. Ghat is the most important
the Mochi Gh eneral impression that it

from the Yirangere ivate wells, and consequently estern quarter possess
gate to th f th - : e
m{y f::c}wghé”{f aro 61 publ?o f:iﬁ: iﬁugfgggtag&% of. the Mmﬁiﬁiﬁ?ﬁ v;?xriﬂ%;

e : R : ae t
Two only are dryy a%’l'lmte mdl};dt;gl(;i :.s a.ezs °€h‘:,hm?go“ﬁuigsw :?;in 489 private wells, of
which 100 ae dry. ~Tho owiers of many of those allow their nsighbous P Gk
w PUTPoses is often very severely felt, and the supply is nevel B '

Maxnr MoHALLA-

Houses. Population.
3,086. 13,981
91. This Mohalla dates prin: g : ho induced grain-merchants
it e emaipally feom the tema s Purnsiyh W settlo at Mysore. ~Sincy
rinking and cooking, and other His Highness the late Maharaj

v ho death of His 08 i e 3,086 inhabi
ood many houses in the western . b . jt now contaids 9, 6 inhabited
gows with a population of 13,9‘8{"’}:;:&2&% been abandoned : 1 \
99. The great majorit . gince out of 3,086 houses, it
£ 1omty are dependent on Purnaiya’s d”‘"’fllé draw-wells, two in the aitites

and one at the northern extremity of the Mohalls, The regidents of abouf 700 houses were

returned as procuring water from the Karanji tank. 12

-

and 13§ inches up to 4th A in
is making

wn upon than the other two, the Vwa.t;' .
d nearly failod last year. With




T g R LT

The explanati, g | : _
and :hxst the ::m%;eg e this is, that the : to som they procure less water-
poor, and employ 20 Dok briy mmth&ninaboru' of the matoepuadund&
are ébieﬂy tho:;ep o, lfmthmhermvmms ST O ¥ - The le are A

o and merchants who can gy g0 URE ‘rom the Kamali

'tothatgivsuforth send to that distance.
taken from an average d?danog of Mol-“n‘- The estimate is that
' { mile, 1, caloulating the dis-

“_q.‘—:_ — '—-‘-.—""-#:ﬂ
Quarmry, t
Names of Wells, &, E TRy it DisTancs.

—

Py e | For going |

\[\Pm. Pl | v
Wesi 18 | :

Mluming, |
miles, |
L, ——

250 || Chakkani Well.
Bira . . " 2
10 Mimm R Ll L

AR

o

P
[
S
S

Purnaiya’s Chapmg,
345 Rajput Ghat )

70 - || Holiyar Ghat |, %" e '

ediuh’ Sl | |

: ath Guntg, %o vhiotly R hs il !

950~ ll Moldiadye - v e ¥ o e _

50 Jxvmme e . N o 3 \

o it
0 W e85
©o S Sy G B 5o
Pt
<>
e
@

[ East,
Karanji Tank n

3,086 B AR TI0N
TOM ‘9 T —— 700
= 6,7m

6',691

that of Karanji tank.

. 15,29 do,
3456 700 274

—

1,750
e by
18,9774

| The average distance ix | of & mile excluding

!

25. As in the Lashkar Mohalla, the et
z Water for ablution, &g, o

: y i 5
being obtained from draw-wells, e difforenj, wouhting to be drawn daily from

. hat is yeed ¢ 008 ingl §
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34, The average quantity taken daily in the

Devaraj Mohalla, being 6} gallons per house,
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d.nnimg water the i 'a%ig(:z t: Wolls g

Populagy,,,
5,785,
Mop;

Xtensiye View, to the Ueighbo uring
0 'm‘mhho

on the %, l'epnt:d e i
0

Miles i a1

2 to the
mm‘““hﬂﬁon:ﬁ?‘” of the fort and (88

is at present used only for oookmf A ia'zk is thansted' the n%" out of order.

resort to the springs at the foot o bhamundi ]'}iilﬁeaﬂ

water from Seringapatam.

38. The quantity at present supposed to

be con
according to the statement of the people is 2,604 pots d fop p
018, or 5 ‘l"’nhng -
Pointed oy 11:? &::n?ns, at *d cooking purposcs s OF

73 gallons per house, obtained from the sources

Y bal of ¢ ° Water of g o
rand g goo vl:e Pulation :ff‘z‘: -}rells_, ;}r"f:“
S familiog ob:ai.:x“baﬂ"“y ;

Consume,

4D ay, i 3 pots ©
. Q‘?uomg 't&mnz 1—

el s, e v AR
ST b Ty e T Py

Government, .
beighie =

of the late Reja,

1
}

e L

- T
A

———— T

45
B e e e _‘_,__.\\_,-——————_-—:':‘:—_—'L’:"‘"
X R ANTITY DisTANCE.
No. or ’ QC, iy
Total For
l Description of Wells. e oo |
al
i | B i Pots. Gallons. || returning.
'! Ii
3 South. A
? 166 3
i o || Muninjatti .. e e v o -

1.3 70 ! Venknt Subbaiya .. o - 140 :

e 18, {} Bele Axs it i Conh " "é 2
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large;essglil‘;: ded'l?;reuua:zk T?:G Pakalis pe : Wit o3 Biers containing . ) :vl:lter at all, maﬁﬁ&:;%&mh oohnn.tion ﬁn:m whotﬁl:ke ?”, ents o"f)ythg‘:ﬁnea.worm nz'l 605f : u
) \ 7. Pakalix.~ : : , Oirs. 4 c i
= - Telele:a well and Purnaiya’s Channel fop g: G%Juhoyn ?:‘th Yed ; g of thegs dre from the f zgztmtﬁr;opuhﬁon of the Mandi and ove:r3 or oent-h zfve been atﬁﬂ‘“k:g‘jwt of getting
o - is sold at from one to two P68 por poy of 21 8‘: ang Ny ot Water e 1 than others. Within three or four ywjjuhk&l' &Ohm:ith the speocial OP el : .
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W hosiden,the-phiabe to the marginally.neteg 7 1,000 cattte in the Privabs'welld! 30 w00 il ; T
' 53. The cattle generally go = supply i s for dring; ; . ' | ‘as supplying 793 ]ifotffa
North South. or hara :}thte?'t‘“ i"‘h:mr' e ekl | ey “"’I mrftme‘?"“ﬁty s 331;7rit§%y the
arth. Ui e . , a0
1. Boppankalli Tank. 32 Dot and g nboug %’;;“{;.ei:mfﬁé bt 6. . North-East.—The wells * is the nopit-ssst T i v b&};’:;:"nﬁmber of parsons
2. Joginker > 2. : rivate ingi om0 PUbL, totties (stone ; 66. - 3 s Was § countin
I e East. Ere da.ﬂ;:l ﬁlﬁl;idugh n %50 ®onstynoted }>y ive importance of different wells, thl.e Fimen gach ina day.
1, Jivan Rao T?ﬁk- ol charity for " by the o% t plaoee, which Relati Ipuri, Christian, Nawab, exp!ﬁng 4 ]
§' gztﬁ:lr’i;;;ﬁ(km- ‘ 1. Devanur Katte. do not go to‘:ldftlie’ . T fail 8 an aCt.Of Ui el 4
1 Siniru Katte. 9. Karanji Tank. ‘ %dﬁ t:ny Cows which :
' 5. Subba Rao. ? s AL R " Braze,
tl . £ oA,
o 54. The total quantity of water required by the cat b %ted b 60’000' 1
average of 4 gallons per head. §ellous on an
it
3.
g !
3




the lﬂat’ion of the town 5 Wwith 8ev
~ dry. ROP large number of wen:::,nd”?ﬁ_ndent i?,u

48

J-ilmuhmd'l‘olduhm

: quantj =In the north valley the
%, mmi"&“' gy sv.:.om ht’ ‘;;' 5,710 gallons to 628 hounny.
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77. In my opinion a careful examination Shoui’?':;’rﬁ"n of the inhabi

the Lashkar and

tants for water, :
valleys containing the wells upon which so large & ~ ‘be increased by deepen-
- and 3 should be sscortatned whethar the supply in the existing wells 4376 PRTyy i’“‘?gﬁ'

i ol O omtmting e 0 0 8 0 T
e should alse idared. ere 18 an - t : -
spring in the Nawal’s ?:ﬁl has been su?preswd by elay underlying the“stom-v e
mvonttheeartha;thegidggfmmf&llingm- éboim !
78. The steps to the Julpuri and Christian wells shoul holds

‘stoep for women and children. Though the jﬂ[ should‘stronsly recommend o

f
eatest value to the whole neighbour , and I :
g::wshd to it, and if it is found that more wmrubmhf;; TR e b
> 79b°M°°:‘tnmtod below it b asialplity N
- Makan well in th h valley, dug by °m.‘m{%’«
ind L believe another at ane &(;:tmediat); P:’li‘;‘t eonld b A0 e ey
have been msmedtodosoasanexmmt' e M Rl L s
tanke'o' I understand that Major Johnson once m
A smaty e valley behind the jail, and the project though Ty €
reservoir for intercepting the water flowing TFOHL ECH

formed at the bottom of the compound. .

81. This great work failed in its original Obi:;’pinb‘g#l number of
Purnaiya’s channel, water of M ‘

: mdlxpeanle and not, Objected to by a large peoﬁon of ﬂm popﬂm"" ﬂoi‘ the M&m the

. Apparently spri ¢ with throughout the whole leRgE P Lr i nuous stream
~aput Ghit downwards. Communication é ol, ¢ ' :
}:{tll:nd.'hps and the genem;vsilting up of the bottom Ofi @:m » round them, and Mﬂ“’l ngwl
1% Pits at the ghats, the earth from which has been "'ml?bedﬂmtoﬁmﬂ LA
road to the Qivil ospital, Everything has been done that cow! tion, it is used as a latrine
and rence instead of a benefit, In parts it is OVergrOWE ;‘3" veral strects has been discharged
tnto it cDiacle of filth, and the drainage of the market 81 BN, oprings, .. g
ofBoer : unating the soil and stopping up 008 if o best mode of remedying the damage,
anilg sl to i e(il to survey the channel and ﬁ:ﬁm‘“ e ghits, wheth;:n:' mmgw u‘::
“eide on what to the gt SALD] ‘ )
water should shonld. be dene ;:d kﬂg'“ nd and descend, the approaches

be bmusht down, or the ghits isolated
% 8 h, b . AL
slopeﬂ" , widened and protected by railings at

mlmber Of WOmen, ohlldr 4 ho
. en and infirm persons W
e e €t should o Taid ont with steps ot o887 ,_
; ’ .o katte bas been a failure, @nd it is in
82, It has been sometimes supposed that the Jivan B” defective, as ﬂ’;e m dJoes not
s Rao some. Iwﬁwa tank ; but there is little doubt that.
S and other kattes. remain at uld be’ sunk with suecess below it.
The o PPears foods the wells helow, aud that frosh wells @ ‘heard that Sub Rao katte has
exnumimen st Of this work is in ail respeots desi ,blﬁi‘wﬁwmnmﬂd&,n the
situation js wlfve:;e::‘th what result I do not know. S EEE :
83. Thi B

th f . . gy m ﬁo thﬂ Sars
z‘oorn& pxe-ojzg({,li:a}:y making a small dam and 8 m&% st below and filling it froxg the
feeder, but this h,,gwm for constructing & seoond M aals. shov

does not appear thatm out of notice. DBoth th “the peopleare much in favor of them.

It may indeed be the Projects would he expensive ! @g pouit on which I am uncertain,
$4. Tho adoer s fo find o sill better site, PR 0erp o g i s v B
» 710 Alvantages of bringing water from W‘m under construction by the Public
Raranji water. - s Department cannot be over-estimated

Works Departi 2 4 -

d receive attention, asit
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Statement showing Particulars of Water-sui)ply for the Year 1880— (Continued).
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APPENDIX No. 15
8 : Halsuy Tonk.
UMMARY of Particulars of Watep : ¢
% A 1880 to 1883 inclusive.
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l't).ng Drainan 6,

(C)
an i v
Qu.nnhty. D“ﬂl’ipﬁon, \&\of w% F
: soder from Hal k
i sur Tank.
nit, e
\\\ R‘h' l e -
Bund from oulvert at mouth of Amount. | Work Totals.
main bund of Halsur tanle  © C ro0 feedor 4o | O Py, \'\\
D‘;enn’h’.’gdm“ﬂpuddle *r 10,9545 g Y e
Diverting dmm.ggm L,21,770 . Moo om o
ment ., i
789,195 Diverting draiiage gravei 120,640
o By 63,960
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120540 | Revetment (formed of sized ston..s e 1,009
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T Ao e 7.8
vk 169 i1 2,738
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; ‘ PR SR 100 .y 305
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TR T L 232
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b u
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e ._'t:':. ————— SuR i ;-‘;.-;sr:)._li
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gt a minimum dj bund and
: 1, up 050 dlﬂ*mu ;o{ 90 foot, between the rear top edge of the - mm to con-

oot below the top of the latter with

~ has

PAracaaris 1074, 1075, 1086, 1087, 1091 0 1094, 1108, 1111 70 1114, 1130 4x0.

: W - : of the Central Office wi
o i e e X et e
case when severa] egti oda m{;ﬁ;ﬁpﬁf the ropairs of one Work in the course of the year.
2. Quantities are o be entered as so many units. '

3. All rates are to he quot

4- Anmmdpi“mto o “hmm K , of
Brought U th neuret rupes, el of emato ol o b brough 40 0und 207
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SPECIFICATION for fhe Divers \ o iof
version of the Western Feeder of the &5+ ot

- 4 bund 2,460 feot in length, as shown on the survey, from which - z’f’l&%nm
Plan No. 11, and o P! Dot culvert at the lower
B : e wing 0 s nearly Pml}el to the road,
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n“ﬁ with the weil‘ wingm Of,the new weir Whenoo annd wﬂl s i
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‘ ) ? son. and 8 S i . ) e
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APPENDIX No. 17 A.

Arrroxiuate Estimate for constructing a Channel, 9} Miles in length, to ing into the Halsur
Lower Tank the Drainage of 3-10 Square Miles to the Bastward.

~

Thousands of Cubic |
Feet.

Length. | Aved of Gross Bection.
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APPENDIX No. 292,

at No. 2 Well o
of South S:ati::

TRyt of W, 7 el

;, 17th March | 2

Toos A¥D Wargy.

(1 <1
Ll 15
AR
”n '-<
N
3 -n{
3 .
» .

- v o aethi
& g. . .
-5
-

Gl F

e g &,
< [

gallons

Diameter of
o e
Do.

Summary of Results.—Enoi
No. 21199. Pump 4- Engine

both 4 inches. eight from B mark
kﬁt pumping.—First 7 minutas 21189

erwards.—

2nd pumping, —First 9£ do

ards,.—

51954

i = 216 X 1875 x 0 = 20,595 g,

231-19

x 25:69 % 1591 x 62w AU s

256734

T = BB x e ngg

9850
2462 1410

Srle— 1 S———

equivalent to

do. to gallong 8677

H, b
aised 25 foc, “wefp‘? the dupy

Mesers, J. and

inch cent

8| .53l
e

13 8

11 4
17 1 1g
,.:' .

y I 5T

b M

ﬁa'i

do,

.MQGIB.IV,{’;%‘
do.

&hm mw:n P AT 1T
Tangye Brophor “2b Clayton

51954 g

;}ﬁﬁzm

=t

———

86,080

‘-\ |

)

\

25

diture of

rth, Lincoln,
elivery pipes

1502 & 895 = 1017
055 horse-powe: nor

3,000 rupees allowed is for planks

7

a too small for

this case, about one-third of this standard, the chief cause being that the pump was 100

the engi;m s & 7-inch c. pump would have been more ?mtable. 8659 = 187-90 cubic feet.
Inflow between the two (1;}'8' pumping = Rise FAT Sgeb o RIS L e
Time 19°75 hours, or per hour .. e B " 8719 =26734  »
Inflow after second day’s pumping .. = I(tix:e ?885’ 3 8659 = 15846

41580
Time 66:50 h | e
ime 66-50 hours, or per hour s .. e o
Equivalent to 39-06 gl;i‘fons per hour TR "

Average inflow in 1384 hours, per hour .. o i

———

APPENDIX No. 23.

' } Regiment
SrecrvicaTioN and Approximate Estimate for the Supply of the European T‘S’Vft:r}% J eg.":ing
two Batteries of Fiald Artillery, and the South Station Hospital h?Hoa ol Drin
and Cooking from Wells in the Small Valley to the south of ¢ P

1. Wells—The wells to bhe seven in number and 20 feet in diameter.

¢t well No.
The sump well to be in the centre and to be placed at or cl?se to the present we
Vide plan 12, its bottom at 2886:00.

: 1 e from the

The remaining six wells to be arranged as & hexagon, at 2 dxs!:m}l:;ec f;;;a 5&0 b?:: 288800,

sump well, centre to centre, and consequently 500 feet apart. Their m a circle with a

It is estimated that these wells will collect the water from 72 80T0% S8 /o gt ron pi

radius of 1,000 foet. The six wells to be connected with g:et;m‘np;glsl a{the external wells at

e id wi e1r <00.

The steining from the lovel 2902:00 or 19 feet below the top 21?8190‘00 and at the sump well ﬁoiissin mortar
to b; e}et&pped i & inches for each course (of 8 inches) 80 lls to be steined with & balow
as to reduce the top diameter of the walls foe the we nd level to 5 fee
width convenient for beam-stones, to 10 feet, a Py | foot above groun £

, ' d
mas - P 1. like that used for compouT
onry steining be filled in with soil, o drainage getting into
walls, well puddled and carefyl 8 revent any suriace ag
the wells, Yy trodden 1n, 8O a8 to P s ot 290933,

The platfnrm of the sump well . b -gtones for the P F
\ to be at 2912:00, the beam-8. ter is to be drawn 0
and the rose of the suctio iyl t 1 to which the wa
being 289100, or 18:33 foct beler 1pr snre s Lo ooy

eet below the { the pump- dar:
2. The water-supply re Talys of 9,600 gallons a day

- . hour, or
3 b quired being taken at 400 gallons per DO " q60 gallons an hour.
and the pumping time at ten hours, the pump should be capable of raising 920 e a1, ate

"€ 904
J. Taylor and Sons’ treble bareel 33-inch pumps with frame, i

estimated to raise 940 gallong an hour to a height of 1'%(:}995:;2::% ?e?mad is from 289100 »
* Floor of cistern of fomale hospital 2984-75. to abou::gSS'OU * or 9;;{:3?' The ;ost of this
Two sets of coolies, or eight men, taking turn and turn would 1;;; bo taken to bo Rs. 600.

2, with

space at the back of the

arrangement including suction pipe and fixing, froight and carriage bout Rs. 1,200.
ith bullock - Pipe and fixing, Ireig t would be ak

red in the estimate, as the work would be hard b o0t
i i G : well, a deep trenci, ©
wide,s;;vi}{lorh?v};mtgo ﬂ‘:,: Pipes connecting the outer wells with the sump . ‘; te removed will be

: il g
cut and ed. The quantity of 80 t of the item of
6 x 500 x 3 x 23 = 207,000 curl))rizp:.}zle{, e‘oos}mfing aboutql,wo rupoes. The res

and bars for shoring. and the laying of the

4. Pumping will be necessary in connection with the well BiI%":_%,OOO will be allowed.

connecting Pipes, and as it is diffieult to estimate the time required,
Approxuna.te stimate— i

= 4,550
7well§atRs.650 L . 3 e v t.al.i;t e %
6 x 510 = 3,060 feet of 6-i . L. pipes, § inoh, metal, i i
23+4 1b. per foot, 71,604 1111)10 }31-0 I. ?xpeﬁ ’3 . e il e
4,600 feet of 3-inch C. 1. pipe, § inch, at 12'4 Ib. PeF foot, 94 tons.
59,800 1b. or ! o F o o we
: 1,000 foet of 2-inch C. L. pipe, § inch, at 87 1b. per fo0b
8,700 1b. or : < Z .o

-

4 tons Py

. P

60 tons. I
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60 tons of C. I. pipe, at Rs. 95

2,000 feet of 13-inch wronght iro i 3 RS,

Laying 1,020 ight irton pipe, at Re, 0.3.3 ** -+ = 5,700
ﬂ. mgo' s020 yards of 6-inch pipe, at Ra 0-10-0 3 %, % e bt -

1,500 yards of 3-inch pi
5 pa) a't qu - =t
Do. 1,000 yards of 2-iuch pipe, at Re, guprg  * -+ 703-2.0
‘ <o 250-0-0
‘f‘;len;pthhgea.r.._ " i SN 1,591 '
oh for connecting pipes .. T T ee .. 1,200 ° 7
‘ § ’

Unwatering during constructi < R i
Tupe and Bitinge g = ction ERPLRY : .- « 3,000
. Contingencies ., e =" - e2; £ rt i g:ggg
i . —— . ,,896
Total « 24,000

—

APPENDIX No. 24,

SrecirioaTIoN and Approximate Estimates for the SUI;;)iS' of the Trog
pe from Agaram Tank.

L Ly hs onlint: P S8Rl on e sverage of fon) s 6

gallons per day, the greatest 71,040 gallons, Iti

which are equivalent to 9,600 eubic feet but to e Sl that 60,000 gaf} i

is proposed to provide for a maximum q’uantity 21}‘1: :56" Poﬁflble extegsioz“:fv:hozdd.be _sl:xgi%;:niti
It is desirable that this supply should be capable’ o doﬁ ¢ feet a day. distri :

the quantity per minute will then be 30 cubic feet. e &
The Agaram tank is about 3 miles from the olq Race Co

from the cistern which guzﬁléee the Buropean Infantry Bay i“‘se Barracks and nearly 4} miles
This latter cistern is at the h__;ghest level at which wateli-3 h :

The present full tank level of the Agaram tank is 2873-35 88 to be delivered, viz., 2099-62.

o obtain the required head for discharge through the h
forced over a stand pipe, the bend (centre) of which is intendedptgeg’etate{ig?ge Bﬁmmt b o

2. There are two alternative ways of obtaining water §
; Tom th :
(i) from a supply well sunk in the bed of the tank, in whi" :B’mm tank :—
obtained and a;txﬁcml filters would not be nee;dsd 60, oase clear. water. would be
(ii) from the tank direct, and in that case filtration prio;- to D 1 be -
Tt would for this arrangement be necessary also to in P P:}I:E o‘:ou e mumbe.
¥ i e o o5 &unlity of the water would not suffer from filtration ﬁh:angh the

soil into a supply well sunk in :
from and above the _tank, has beew found to be inferior to that of s, Aty yards
r:nnaina to be determined whether a well sunk in the tank, or perll‘m I?S l:;etizwhtnhe ltleup : onggi'e

imi ults. - :
mmll&'lil :0; aximum height to which water would have to be raised under this arrangement would

B 19 L ek, alternative arrangement the maximum height is estimated ‘5‘;“"151 T

With the ' .
3. Engines and Pumps.—The quantity of water being 30 oubioa O;:thax xlnéxlmte, and the

maximum lift 161 feet, the nominal*engine horse power fequired is 33,000 just over

1nto the cisterns in 8 hours and

9-horse power. provide two e ines each of 12-horse power nominal, and these

It is inten 5 : should be 3 boilers, each bl 1
d condensing type ; there should each capable of suppl T
should be of the Co PO o ano engine. The threo boilos to be fixed ido by side o o
t:lx:ne:tml by means of the usual steam domes and pipes with valves, so that any one or two adjacent
boilers miay be used 8t,0 BUCL ¢ price being Re. 834 per ton oquivalent to Re. 5336 u tomsfor
coal ﬁu; onential that, in designing the engines and boilers, economy of consumption should be
¥l . ’
specially studied. { the ordinary plunger kind, and there should be a set for each
.P"”'l”""Thesf B(?O:lgi‘:tb:f% barrels about 8 inches in dlfmeter and from 20 to 24 inches
engine. Each set to coD .the former stroke would require 17°20 strokes a minute nearly, andy

stroke. The deliv‘e.ry ng‘ sinde:
with the latter 14:33 stro ‘:5 '\)vill be noticed in connection withthe alternative arrangements.
The other requiremen Se capacity 10 be provided to equalize the pressure and flow. The

An air vessel of ampl s based on the cost of the machinery at Dhobies’ wells,

ines and pumps
?li?;; tae::lﬁ ,fﬁ:'{,;‘f.ﬂ £1,138 m Jingland.

ded therefore to

e tank bed, seeing that water taken from wells, not many yards

79

4. Stand-pipes.—These to be three in number, and with 10 inches infernal diameter, one
o ! pipe and one down pipe oqnwb!"b@d
Vide plan 14. A the top, and one waste lng m;.h th:
vertical pipe from the summit of the bend ; such connection to be at 4 feet veﬂnoﬂnm oF

bend and 4 feet below the open top of the pipe. ! i
The length of the pipespa.bobv?the masonry glatfom} mll differ by about 7 fmo?tthm &:terh:;
arrangements for the supply, but in either case the pipes ar® intended to bo set up Wil & babl:
1in 12, and to be strutted and braced at intervals of 2, or at most 3, lengthe o6 wipe: !'ei;.’sﬁd th{
at every galls O:t 27 feet, 8o as to make the whole structure quite rigid and able to wit
severe gales at times experienced. ' ; connecting
m%mwml:ﬁﬂdm on a base plate of suitable form, and they, as well as the
ow, securel to. ' idi
~ The metal is supposed to{)eb?ﬁihﬂ:;gk? and a special rate is allowed to cover the subsidiary

j .. = 18 tons.

49079 = 38710
6 sets of struts a.ndI}‘:;m

Bed plates— 1 BS.

18 tons at Rs, .. = 2,160
Ereoﬁng 12.0. .. [ .. :' - 2’840

.
. .. » y

b Mol . 2,500

—_—

Masonry foundation if water drawn from tank diest - -+ DEE0
Y

% do. . if drawn fro ly well in tank .. -
5. Delivery Mains. - SRR Y Jort distance from the
TRace i Che main from the foo of the stand-pipe mﬁoof 10 inches diameter

Course cistern
and £ of an inch thjCa.ak valry Barracks, a distance of about 18,000 feet,
. Xlanged pipes are ; : ‘ . olusive of the
hich will h provided for. The working head, _exolumve o
;Veet. owever be very slight, is arranged to give a gradient of 060 Of a foot in &

By Nevilles’ formulg—.
Vs 1A s i
R L lov r..s sllvr.ﬂ.
ix12~— 2083 S = 0006

.'-v == 140x.0111 -
AN V0 8 ~11x05 = 1'56-———‘55 = 1‘01. K
A = 5464and D — *55 cubio foet & second = 33 cubic feet a minute.

By Jackson’s Tables the g : a minute.
b TK‘-‘_ PI‘OPOI“?IQnal. dimh“;;sioliltaort emdcgeﬁmlm 1860 cubic feet a'ﬂxmntp, &p.d
Tlf e'lrlxttot!nsmstembemghi BNk 1-941minathomnd,&7‘in°hP‘P°‘“ﬂ‘b“.mPl°'
® ThE di:,fh:h,‘si branch will be ahout 500 foet
cistern braneh ne,°f he other branch will, for 1,500 feet to the head of the
to the E.I.B m}:tr;’n 1140 cubic feet g minute, and for th .
the RILA. o bern, 9 cubio feot a minute ; a 7-inch pipe has been allower
7’000 ?eet lo'm."h Pipe, 2 inch thick, X ’;9 = 1.42370001 11
1900 got of T-inch pipe § inch thick x 467 = 326,900 (- = M
»<0 Ioet of 3-inch pipe, 2 inch thick x 124 = 14,88010-=

in for bends,
thousand

7874 tons of C. T. P a0 94,500
L Pipe, at B, 190 1 [ T4 IS0 L ae L0000 Tglng0

Laying 6,000 . : ‘ , ¥ %
: ’7, mg. 9 Yards, :i O S p R IR S SR H T
Oontingmucien ™ wagrs - Phr o ol ok AL LM AR R 0D

.. .. -

" ‘ 1,18,000

6. The cisterns and subsig; . : ‘ left as at present.
— ary distribution are intended to be 1ot ¢
7. Arrangements at Agayam Ty ¢ ” _ First—With a supply well in or
Balow tﬂ:l: tﬁnkl;mh atrlt?mf?i:e the ‘L’;’i ;nd Pumping Sfmqujred would be ; well in i bed of the
tank at the deepest part of the smaj] £ o waste weir bridge, and & pipe therefrom to
the engine at the pumping station, by hoar i

Ry - JE > g el R S R e M S R MY




‘."‘L{.*"?‘ B S S -
| A 2l
. 2880-0g ¢, "ell would be .
3= N le - soil beins L5 dmmdu y
ST i ‘:;ms“mf.um“! Tit:l?;t With it 04 3 81
B i%- , * About water nob ot Of th L at 2850 g
=2 s . 2868863, Passing & ¢ Ateinj 0-00, and i % | v
e The dbas: o ng inty eining which its top & ‘
Togasee steining abo bed i the we ich would be-above: ' | 5 tons of C. I pi &
A ve bed leve] or I Masony The swiningwh: | B Laving 50 pipe at Rs. 95 ¥
B : Plan No, 1 mnay be stone, 5 0%0d leye] Ly down to 5 : & ying 50 yards at Rs. 1-2-0 per yarc B PR PRV " [
Pt = andum"m'ﬂl et W"lho » and below t}f;e"'beh od | Sundries X per yard .. .- .o oo .. = 06
faa g, 1,00 30 fot in dig i0 6 inghee 4.0 th® sacti ot in S 8 o ik R e S S M
. - m7485,64 A 7fm matﬁl'f Mto ‘“fOr mlon'or. |" i
| T e Rt TP s o ; =
¥ & = e, el o o 4 ot e | (s o
S e 0 half ¢ i i R : ik
#15 1S ey s ltdofgﬁ&wmﬁhwf’ffﬁéﬁéﬁ the bre ot ausnty of water o b laod g S8eubi oot me 0 LGOS
i nd. The sides. the bo » in the 24 D Dee ), 0 square feet will be ing 2 square feet of filter bed for : 3
LS 4 § des, .ttom urs = hours. e} gide by side, wi the area of each OYerY cubic foot hb#ur, %
Sit B which rn;;hw hned,w‘i’tfhths well 864 ¢ £ por hour il o !fleet,.wgth St b el o ofti)l:)go:i;n m’;?z% bgo 40 foet. The filters will fa placed .
7§ ¢o that taken ng 3 o, 4088, 143 : ' ' 3) T oter of well 15 foet. Probabl th. Depth of filters 10 feet and of i
1'4 aubi fooy } unobgp 140£29 gov v 452:39 : g oo g3 The present sapacity of e e g
b . y | e’ . prop ne 1 & Oy L
5 The probable Per square foo4 e e % il milﬁm: or t?,si'i.w raise the full t:nkv?eg;f gﬂflegif: t&%%g; g:;us%moe is 24:068 miltions of
33 17 Rs. 15_;‘6’* of the v Per hour iy 3 s 17554 e Z;!;::imnmdem}{ly_ The r9699 millions of cubio feet altogether. The p&mmtg fhﬁt c*ipaﬁnty by
30 82 dre i 0-10-0 por o0 o Wil o neodeg 020 . oy There s ouly ons-waste weizy 118 Zoetn i nt height of the bund 2
£ 17.82 dry stono skeining sy b foet 8 5 bty & B Lo p et tor the e ol S PR Tangth, of which shout 780 £ ere &
A8 Sl ab mn?;mg stone in at Rs. 19.g.0" : Carth-work at Rs, i Ths lowest estimate of tﬁg 311: other (east) end of the tsm]];1 61b?ut m’ fvza:smelmm xmle: : 1
2 i . v 4 v L6 maxy $ : S0
ki st L S - L i Tl Rt o
' 5 Bias, - 2 3 the aeti ,528 cubio feet a second, with the tim extended ; £
e b4 » & i : 0 ” e one-third
¥ 3 Contingencies R At SR e 22 : proper &;‘}fg"’“; T okt ' . | = 7
E 3 o e S 50 The l'evet:;m will then be 1571!1991:“1 and M. W. L. should be limited to 3 feet and the
=1 & 37 stone backi ent bein feot, say 160 feet, or 45 feet additional : f
2 . oy ng’ and t'h 8. ?\lt ()f section fl‘om it ’ d > on‘ are mnmd. ;
| 5 > so far as may be e addition to the bund settlements, will be rebuilt with a gravel and small :
) Suskio 5 e Y 780 Doy be practicable with I be mndo, 48 is always desirable, on the insid
otion pipe, 12 jneh S 15 oot » widkh o g p, "Il Vil semanl (g SR alignment for the road 2
# : Osdja add! b 0 8 : " eet bo S .
3 1 500x 937 — 45 meter, § inch g; Total g % e Sogurity of the tl;?ﬂibeen alowod st ::“fiuli::;k :gzl’t:n&gli: o ﬁz;d:lpdgoifnmadﬁg
0 Laying 167 yardy oy 1o = ok, about oy bo cheapor sl o, E7Cat le o and il to matotain dheedgesof tho bank in =
) T“’“:h to p.fmpin at Re, 1-”(5)' 21 tons of 300 foqt, e Agara, and the 2:;“9’ to mkenft ilr:s t l;)“nd at the east end with but very little water-spread, 3t will .
E Sund,?et’ 500 x 45 station, g0 J%rd L. Pipg o longitudinal mﬁonnectmn of this buy d‘mfl to the high ground immediately west of the village of
e s, X112 Zolor laying pen. - Rs. 95 poy a top width.of 6 fect sed o100k kil with the main bund will be at about 2,020 feet on the :
AR s 3 o ¥ 1000 cubig ?Pﬂ, ay .3 ton — 1 ;l revetment 14 foet thi and slopes of 1 18 at t‘:he_‘?th furlong of the 6th mile. For this new bund
_ T eot, ateﬁ:g" depth 3. = 1995 generally will be ca ck up to 2 foet ée{-o | inside and 2 to 1 outside have been allowed, and
5 o 8 i i 10 pey t;l;out 12 210 gy T pio Weirmvi%l u}I,)' ow the top, which is the height to which the revetment 0
: e usand \ een mad. @ buil: 3 ; .
S'Ill}z suction pipe w, R f'jg | probable that euog“?ogn e suPPosittig:v:fds the south end of this cross pund. Tho estimate for it
ndly_IFWatGrOuld > - / gaiil o tionately reduced. site may be found at the crest will be at 3 foet above g'roupd level, but it is
(1) A suoti be drawy o L2ectio T —_— - ; here is nd on a higher level, in which case the cost will be propor-
(2 A ;t:rho 1 pipe from 4}, Off diveot fg;u:'itb 8 sujt ofal .. 2,570 B it is proposed % small irrigation/slui . a |
pum of filters with © tank o g, the tankamf’ valy Sl lands under that slﬁlilt & 6-inch pipe luice to the eastward of the position of the cross bund, and
(3) An inen ¥ & pure mtere Pumpg. The ¢ % With each plug. ce.  The dige tlglta g;’ under the crest wall of the new weir to supply the
(1) The Suct?:: to the capang well “ttﬂ;uhed Pecial wopp g set of pumps S The surplus from th water through the pipe ca% be regulated by & wooden
£ in di pipe, whip Y of and e i owering th m the s " : 2
3 d’;ﬁ&aglét?, :n d‘:(}:ml; :;;’lﬂdt}?: tank ; & suction i th . s ; end. e road to about lggv;:;?:b‘?iltha“ to be “]ruged ross the road at the old outfall by :
_ . ¢ B <. v b ‘ ! ‘
| v i ahnt B st Rt e et 3 e
960 feot U be ahout 96%63 levglp'“'t of t;:t of pum L, o ih toe Ofr;i foot, and if the ?00 feet in length, the maximum depth of water passing over will
]4:2 e Cx 1'95}3)17 = 89,959 1 foot, > T 679 f“ttth; ”psutog:e 11102 mdl:: _ | ‘:ﬁnqde o th;g::;;tx:}gnt, w. th‘::jf side be “w]fll revetted with 3 or 4 feet ﬁ rough stone apron £
ous, U, Do &t 9f Theg . ill pass h side tection will be :od. Moreover, if 2 .9 : '
. Loyng 390 o B g o " et el ok L el T i b v, o i
gt e cA-4. oly gt | B : ‘ . v . A3
o S f?et at pBI;. r7ﬁverage dﬁpth 6 o £ ' RS, s ‘ ‘: N : 8. The leVGh of tho ﬂ-ble m the Rs. 51)00 h&w bﬁ?;stﬁgfmg;d for tﬁz‘;‘e altemtlong: 1»'
L undries per thougang feet, 9559 2 e k3 -3 % plans 13, 15 and 16 o Agaram tank present bund to the 0 o cross bund. i
UG AR B 1 PR i 3,800 5 | cavalry part of the '80:11;%9 evels Wel'e’oarfi plotted, require an addition of 1'683 feet as noted on
3 A X - 23"’40 oub’ -~ | B Vide section ab.end g7 e Homﬁ'em&e e L tfl;zwuth 5 S <
" o : | B is_soction abend of ) ey were aotually m an offset (- 3
A £y e S ;ﬁfalfgaim:: v *l:mn'i'y °'{8§11?1m» witboroedhies: joot above the floor. Tt has also beenetfo(,)uig 5
diametnother suction pipe wi BT 239 e of Bocrkoy Doy Shint the levels on Lt. Romilley’s section are not el
or, 160 x 79 — {)e will be required & © feet below Halsur tank unite correct. His levels make the floor of the* R
= 11,850 Ib, = % to from th : ! R ; The zero of the t waste weir, or th, ho%ta.l 30-38 above datum which is 115 Foe
S © Pure 4,600 B face of the Rock en tank gaugo i 1{.9 e floor is 18-88 above the weir- 0 % &
Water - by cavalry hOSPitB.l is 781 S hOusg’ and th 5 feet below the bench mark on the offset on th
b of 067 feet. 60 feet, so the la © d_lﬁelﬁnm between that bench mark and the ﬂoog s?uth
s L5 Fat b TRRNur ail sk lovol, or a o Wik
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Laying 50 yards at Rs. 1-2-0 per yard .. e i P 0
Sundries .. s 23 - e

560

; -‘ io feet an
: s ;o foet a minute, or 1,800 cubie
; ; bo fltered being 30 cubio feet 8 1 S e 1w,
o, e o e eing 5 squar foot of fter bod. for ey S 7 i L' placed
°£6 mua.te feet will be the arca oF each filter, or say _90 by h D;a th of filters 10 feet and of
fi'de b;quide with a pure water well in connection mthﬁlloot b Bl.,s. 15,000.
well 13 ieet’; dismeter of well 15 foet. Probable cosb of the w

: ic6is 24-068 millions of
(8) The present capacity of the tank above the sill of thelowest sluice 18 24

ich will i the capacity Y
cabio foet,, Ttis proposed to raise the full tank level 3 feet, which will increase

NG eight of the bund
20-601 millions, or to 44'609 millions of cubie feet altoget‘her. i\ 1111,3 &r;sﬁ;ﬂ;}; bgnt 115 foet are
varies congiderably., There is only one waste weir, 119 feetin lel?g{i;n 39210 squére miles. There
effective, and this is not sufficient for the area of the oatohmegtt afhis’ was closed some time 8g0-
was formerly a bywash at the other (east) end of the tank, bu

3 gecond, viz.:—
The lowest estimate of the maximum discharge would bg 2,645 eubip fecb % Al
D =350 A/3% = 3598 cubio feet a second, with the time extend ‘ o
the action of th. tanks. : : imited to 3 feet and the
The difference betwez:ll prlfﬁ tzxrlxk level and M. W. L. ghould be lim

. mmqu
proper length of weir will then be 157 feet, say 160 feet, or 43 feet “‘l&"&‘-‘im a gravel and small

The revetment being out of section from settlements, w111 b:;::ys desirable, on the inside,
stone backing, and the addition to the bund will be made, 8 :;a.li ‘nent for the road.
so far as may be icable with due regard to securing good algh

0 Lear width of roadway
The top of the bund will be 628 fect above full tauk level, A7 ;‘aﬁ‘a'i “of side ridging, which
15 feet ; a width of 18 feet has been allowed at road level, 8088 f the bank in good order. a1
adds to the security of the traffic and tends to maintain the edges : very little Waber-?hread? it wi r
There being a great length of hund at the east end with bu grg;tely west of the Vﬂh&"]‘;
be cheaper and better to make a cross bund to the high undwuixlllm be at about 2,920 Beh 3
ra, and the connection of this bund with the main bund the 6th mile. For this_mew bun a4
longitudinal section, the zero of which is at the 7th furlong of the e have been allowed, an
a top width of 6 feet and slopes of 1} to 1 inside and 2 to'l O‘tt oy hich the revetment
revetment 1} feet thick up to 2 feet below the top, which 18 the heig \ for it
generally will be carried up. b s e onds The estimate for
The new weir will be built towards the south end of thl‘f ‘”‘t “hove ground 19vel, but it 1s
has been made out on the supposition that the crest will be at 8 e; case the cost will be propor-
probable that a gOOd site may be found on a higher level, m Whlo .
) 088 bund, and

tionately reduced. oo of the or

There is a small irrigation sluice to the eastward of ﬂﬁo sfséggt:mw weir to ‘“Pplﬁhe
it is proposed to put a 6-inch pipe in or under the crest WAL T - he regulated by a wooden
lands under that sluice. The discharge of water through the pipe

plug. at the old outfall by
The surplus from the new weir will have to be assed ms:ittlilfr?:ldps of 1 in 25 at either
lowering the road to about 1-28 feet ahout present inﬁ) tank level . ;
end. } devth of water passing over will
1t the low level road ba 200 feet in length, the maximum op 4 fegh"'qf rough stone apron

gr T .
n‘?t';«}:ex iz.;do?iiefolg&e:;%nli the lower side be WBI} revetted .W!.ﬂl . om_-eover, ifa eut, 9 feet Wlde,
a :

5 s a low level, no water
be made on the south side olfl%f:};?)r to thezgvo-vm culvert, which 18 (;3‘ for these alterations:

will pass over the road in ordinary seasons. Rs. 500 hmﬁfjﬁ;ﬁﬂhé cross bund.

gufficient stone will be obtainable from the present bund 0 addition of 1'63 feet ” n:)ltet} o
8. The levels of the ; t nire an 60T, - ot the south end of the
plans 13, 15 and 16 The Tovels v DL o o aken from = o e from an offset 096

cavalry part of the South Station Hospital, and t?ay_wbexe g foor. It has also been found

et ak ‘ "+ Romilley’s section are not
yide gfjﬁm b Pper on Ealsur water.works, No- | ¢hat the levels 0%2%0:3‘:1,;1,1 e the floor of the"
tignal papers. » of Roorkee “Frofes- quite ﬁ "30"{.38 above datum which is 11-50

foet below Halsur tank waste weir, or the floor is 18'88 abovzh th;;ﬁ“&n the offset on the south

The zero of the tank gauge is 11:95 feet below the ben mark and the fear of the
face of the Rock engine houseg,e o the di&:re}l)zeée batwoar t%a:h‘l;e:ﬁll tank level, or a difference
cavalry hospital is 760 feet, so the latteris 1955 feot above. _ :
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r S A T - e - ol e - o
y tank hog 1 X0avated soi] being . . Lismet RS, ;
+
o 50 as'to b'mc'ﬂmm at top . S,
= m'"“"m"""'%m"'mm.g : B & Botong of O.X vios R Thm 08 Lon s Larmss St SR 48N . o= 475
% . 800 watey Pazt of ¢}, g . : U, 1 pipe & B8
,:" Th,‘ About 2864 g3 m' ihl: ‘th.m : ! | lémvzll;g 50 yards at Rs. 1-2-0 per ygrd = en .s . rt_ g0
3 ini SO0structeq | well, The & | B wre Sotiamiaaiestiel s dir i e TR .
1 M‘;:bmhdwm’h bed o mhlm’f down to 8 " . ’;3:)
= e archeg % L€ snd below & | &
X5 The : - 8 hens & : RS
2 m““;rm&mﬁ,“huhﬁ“ e "‘“im.,,'f,'“"mm.mu..,a' 1 - : ‘ Sl
3 829 748564 b, ot The aongany " 3 :.; with g course, and then 698 " B B " (2) The quantity of water to b filtered being 30 oubio foet & minute, °'l1,{80f0°:w hbur
Theeu.m**.w rather . 08 of low bed 1L oo o | hout, and the usadl sllowance being 2 square feet of Gltar bed for every oubio 100 £ planed
= Tequireg jnq. T8 the we| lovel, ; ' i 3,600 square feet will b , by 40 feet The filters will placed
T infloy than lvhw. vel, 27 foet for the nexie | g it 4 be the area o eachﬁlt,er,oreayw go eet. IOM*and'Df
- The suriace g, of water ,':“' the sapply po i L W L, 2556 39 | E ey Ay with o pure water well in connection with ¢h, Depth °fo£“?“ .
- i é;‘a ‘T&m"ﬁmh- 14007 gL M vired in the 24 he o | B 2 la(g?t,lihm“e’ of well 15 foot. Probablo oost of tho "“1““ :t* dl < 24:068 millions of
- Thesi botton, 8houn — ™ A : e present capacity of the tank bove the sill of thelowes! luice is 247
£ whet whero L' o 0 we) 864 < fo. per hout. * : cubio foct. Itis e eghouity of the Yol tank lovel 8 foet; whidk will BECIE tho aapacty 7
= 2. Y be takey = dry stong, 140, : e g . ntidd oonsi(;:::\’;lm to 44609 millions of oubio foet altogether. I'he g :;guf 115 feet are
{, that 1-4 eubig § ung 40429 q;‘" 452-39 wqr. #t. B B ;; ocliet gl thiay: There is ouly one waste weir, 119 feet in 1eng§h, 32’1111@101 e, miles. "[here
g Th Per gq g ‘ - forn'lerly 4 by::nzit sufficient for the area of the catchment basin, :lgwl some time 8go-
; © probable are foot P oy = v 17554 b & The lowest estimate of tﬁt the other (east end of the tank, butng}m{;:s a socond, vig-*—
3 1749 4 16100 o tﬂo el wiyy il o needed 62798 B e . 54 “./3‘)_; maximum discharge would bg 2,6'48 iy sno-third by
'{; 1717 steining lhlggx .‘R:‘hie ‘}:‘ 9300 TR St s RIS, ~ = 3,528 cubic feet & socond, with the time ext
B b ston, stong | rth. ks s Bin e action of th ‘ : | '
o {oneg i 128 . k, b4 N Th ® upper tanks. ot ¢ and the
e 4 I L D L DTS R
~ ¥ e ‘s . O » ,. L The Sy s ot, say RN VO iy & gravel and sm
: e L Y | S stone backeomment being out of section from seltlemel’h will bo rebult WL Con the fuide
Contingen i 3 AT | e so far as may be mei;b‘{;“"?‘tﬁ"dthe bund will be made, 88 i8 B¢ for theroad,
x e ‘e 2 | Boas The to with duse re to securing & :dth of roadway
o . L TR e e st o e g =
3 .. T ) it adds torl't-;he security of i%‘;t has been&luowed at Mdtml:v&}’ 80 88 tgf the bahk!in good:er:der.t =
v 780 | B here bei traffic and tends to maintai edges 3 s it wil
uction Pipe, 19 ; - o 120 | be ohespe:lz!gemg a S't;flﬂt length of bund at the east end with but v:d %;ﬁ?e:e;w (r)fstl;,he vﬁlage of
3 » 12 inchgg gz, | B8 A garn, and o sorier ta mako & aross bund to the hig) ground immodiste', ot 2,020 foet on the
i i’_’ﬁox93 2 46,850 s § inoh i Total —9;' e loréogitutliual section th:;): e:: 2;15 ]ﬁ\;rl\ld with the tzzsf.ln!; ﬂnd{-) i':‘h.l} gt mile: th:n ne:ra 'tmnd
i i . 20, " 0 | a top width of 6 fee which is at the 7 long 0% T “peen allowed, an
wa Tﬂ;nnﬁg t1(,67 yards q¢ bs. 8y 9] ¢, o byt 500 ¢, Just | ey revetment 1} feefefﬁi:l:‘d slopes of 1§ to 1 inside and 2 to 1 omlgtr:: ::hiah the revetment
. foet, 680““”8 14 e usof ¢ 1 P vot, ‘ ?‘: oy general}y will be carriedus to 2 feet below the top, which 18 the _ ' '
il‘. i 5 2< '2:01. hy;i:i T 95 per | ? S has beeyfheax:lew weir will Ee built towards the south en;‘l of this eross bund. Thg g:?ﬁa{)euﬁi:
P~ .+ . . Y v = L m ayh M ) Oun!
: . 1 1000 oul R Pipe, ay . ton } oy probable that euou.t, ou the supposition that the crest will be at 3 feet abatt® grooét will be propor-
‘M’ % = 21" f 800(1 st anse the
i ' : at Ry lg‘mh about 12 | ] tlonatel% reduced. e may be found on a higher level, in W g/ .
g X .. _‘&;! o v he 1 Y x a4 f the Oross, 3 an
The suction 3 .Du-nd | "%‘ ) i‘; is pro o;:dmt: ;‘ﬁa{: ﬁlri?xggthn sluice to the Kstw:g %emggl;:w iwei:ed tc!b supply the
Becong] ; . ™ ¥ nds under that slui -inch pipe in nder the ¢ 2 a wooden
y‘IFm"%wmd have e | g e e dinbors of water through the Pipe 2 Gy
(1) A suction drawy o 2%t Tota] | o : ‘ he old outfall b
i . : 5% B - o i . ; the old ou
@ 4 Pair of ,f,’ P8 from th:ﬂ dm‘ﬁ;"‘h . ity ey g v Jowering &Zugzdmmmm the new weir will have to be m’:ﬁﬁ?;ﬁsﬁf lein 25 at eithe{-
3) AL pe; a pt:: to the the tag) L!i’,h":!va' with amb_‘ R ﬁ i end. about 1-28 feet ahout present ful tank level WitH F25
fn hommm to the i AT wel] ure. "Pocial works m"‘“ e ’4 : t Hdthe low level road be 200 feet in length, the maximum depth Of"atfe;ﬁ;in s%ogx:e;;gi
i 1 B not exscee 8 3 um AePY x
in diamage,? 2% Whicl 2. f the My g o | not esoced one foot, and if the lower side length, the Bi00 with 8.0 £ o€ ¢ o out, 9 foct wide,
f:a" off ’lt:rnd to ber::‘ldbo Sk ; N pipe tharefrom 60 T55 l) o be made on the ﬁgﬁgﬂg no other o will be requirec- . is‘on'; low level, no water
Vel The e {0 aboyg out iu:zxw wi e % will pass over the road de of the to the two-vent culverts wm]]am&“f“ these alterations:
will the agoeth‘da.p th oa, | B gufficient stone will be I ordinary seasons. Rs. 500 have : bund.
a0 fot - whoug ggo 3 | Part of of pum b 12 | B ; obtainable from the present bund to the cast of the cross: :
40 tong I98'7 = 89 930(.“_"‘1. or § ?,'b- “2 ml'ulow o - t L 8.1 ?:Plxle_levels of the ot e P1 R an addition of 1°63 feet as noted on
Laying g0 Pieat 53 2 1. foot beicw. proaont R R e of the Bt fank e pltto, L ot or sy U 20 Rl 095
2 T"ngh 2 { ;:d‘ ) P 40 topy. %! E cav . e South Station Hospital, and they were ”ﬁ%&r Tt has also beexsle foouxgxg
8 eet at ' » Avg 3 vs 4 | ',"._‘ yide goction iat e}?d of paper on Halsur feet »a' P Lé- B,dmille % nadtith arenok
tadzj 7 P‘:&:;d.m 6 fe.t‘ bt v i | ;Sfalflgai@r: 0. 41, July 1881, of E:ot:;;”%oﬁ that tholovel.s o%ig-l’evdi-maZe the floor of tha*
" ' b0 g » : ‘e o - " i oA U-we.;’i 3038 above datum which is 1150
‘s - &y » : : » 0 - Uy 1 sa i 4
hy = 23,040 oubie | B : The zero of the Itlan: e weir, or the floor is 18-88 above tho w,euon the offset on the th
i A0 ez B B et s B R o et e
leter, 150 X 73“3 {); will be : : = = o j ?r,i . Yy z?v(;lﬁr%' ;I;il.ﬂml 1s 7°60 feet, so the latteris i:)?ggefeﬁt abwf Halsur fun tank level, or a difference
850 Ip, ;’%‘llred A, pree : | 8 gt 5
ton“ th. pm 4 ';.; |5
wall : it will o 10 insb®® "
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e : Tank, below Tank.
The reduced level ( Karwar mean sea lavel) of the %er0 of the Halsyr lower tank gauge is b Particulars, Amount. ount. -
2929'97? 80 the floor of(the Cavalry h031tal 18 294952, and the bench mark o the offset 5350'48 B : ; : rou: .
levelling to the Agaram tank the valye, 18-88 + 2999-97 = 204885 was nsad for this bench ‘f 5
mark ; hence the connection of 163 feet requiring to he added to the Plotted levels above referred B e - &z Ko "Ry .
- The levels entered on plan 14 Liave heon corrected ag mi"d' the Agaram tank, but the leyels ‘ , gt et 4,600 e
of the several parts of the garrison dmtnhntan have been 1o 88 given in T4 Romilley’s section, Suction pipe from tank e o2 # 560 e
ul}ooonneoteusmesofchecklevelsofthecmterns h‘“"bee“tﬂkm,lndthemdpipeh“m } Do. do. from pure water well . . 1 15,000 it
demgnedooutoseomweamplehaad: : | Two filters ., . % ¥4 .. | 13,000 950
9. The following is an abstract approximate estimate of ﬂlemtofenlnrging the Ageram AT Lo TR tation., ..o es 125’33 12,500
tﬁnk o ; ; ) Gm pm .- . G ) i % ,000
: : 2 i mmmm el e A0 + 3,000 ¢
! i $ —_— " 8 .-" v m for Enginm, &0. .. o . 4:000 4’000
Quantitise. ‘ D“cnphon. I Unig, Rate, Amoung, l Work Totals. { Emnlmm “"‘ wd .o ro % 1.81 ,220 -
\_______ o 2,11,840 2 67& b
- . Ra. 4, B, % 5 ¥ 8 660 € ’__-_-
478,857 %zork %o bund and forming cross %0 B3k P :s« Contingencies | , % T $id 2,20’000 188,000
‘ ing old revetment, N : : 1,654 P Total .. gLy
BT | Gemilling o o =8 et il - 200 :
‘ Now revetmen: selRRRgR T I (435 :
ey Gagvel e il i SRR i g o Sy ki AL
2 ; 485
“mmm to waste weir ang 1l-yent \_ 5,938 CONDENSER LIST No. 1. oy or Goixe
Alterations to west aluige ,, % - 840 tER WitH GREAT EcoN
Wew waste weir, 45 feot crost with sluj i \860\ 1,100 RN S an amy B Land.
¥ 1 {C5) ¥ . - ’ &
. pi}\)’e * o o b - i . : IibrYachts, Ships, or on e gl ] gumteod
105 il e AR, U e Ve —t TN . g 1 ton of Coal. ( $ %
| 12,24 %:3531 '%:"5{’" pg;:ini ;.‘é‘;“ 'fgm S e X . tio Four-thousand ang five-hundred Gall%mrﬁlomq@' f“” » A
) inch thick wi W al end ? / T3 1D~. #1L 'ns.' 'Machinery.
1 : e - 4 0 Normandy’s I roved Patent Fresh- Water . fresh water, equal in
kS P Jiresh wate
H Lowqrmg_road to pass SUrplug. from Tew 37 . A into pure, w’?’ as it leaves the
4 fwo-bane cut on. south” g of roaq gy o —— 813 This machinery converts sea, or other impure, W‘w"l At for immediate use or metres, or
3 alvert, _ . ;ppeamnoeanhgof;statotho bestﬁmorspringwat&r;;gm f heightd‘om-'“
533 | Land compensation f; additiong] ok s : machipery,.w will also foree it to any distance, el danger from
Xy _ cdiss " It is well known that gy insufficient or impure water-sup stute of things exists, water-supply.
3 AT o) 3,198 ¥ a sanitary point of piey, There are laces where such a stu and ¢ e annplisd ATe
" ¢ o8 nitary : many p heap, pi supplied
- introduction of this machinery wonld st onee provide a lu;'i stations and :
e " ] .. 13, - . iven on Pﬂsﬁ. y -
woulg.‘h ﬁeﬁpiwmﬂh';%{ bfmntglix: g T ——— o s
Tevetment and the ng 2

i ar werf . Lich sy llions of oy of
without these twe ite:szhagteoo:{m;e:mnﬁwlﬁr;' :l; umm“:mﬁ:%t the :ﬁﬁw of the -n:il
10. The ground selected fop the Pumping b° Under R 595 Y of the present tank,
Vide plan 13, "tion
with stone in mortgp.

; : ,beanmndef 454 fcras, and provision has
Th: s Of stopg - 10T engjo.:
one,but-itseemstobe e"&utOBeSfeet

distill : stated as follows :— = . . g cndﬁam |
Water di ed by the orgj pmmﬁz,bxshﬂ?foﬁmmc h o
: nto water, is open to these objections:

i e “ha'nh' ive it &
1. The entire heat of the oo densed steam is lost. . impurities, which give
cann ensured "portant to exclude 1;lllhaighf" ﬁ:;aflpoi :?t;;m?q::d‘ %A Me ﬁavour.f ,by.thewndemed@ oon Pyt 'f:;f:boﬂj'-_ing,;lndituhemoa
;tlbes bjoined ; iy o vés, ay’ :t‘l:.er:::zo i’,‘ ”c‘f‘ideh'-',:: 3. This water i destitute of air, which i has lost in the process ¢
« Subjoined is g ral ahstraet ect cleanlin : id to th i i
troops from this sourge. gil.l: the :f the ‘“Brngtivg P & flat and vapid to t © taste, besides hejy
suffice for the Agaram wo

provision has been mage orks’th?: d as the w ment gt th

g somewhat heavy if drunk in the water to air for a
orking o K:]m“nt' for the supply of the
" this account, S ©Xpengeg SUT pook

o eohonsmnybe,toaeermnextent, removed by eXPOVIE " i ohich is not nf <
: time utonboyrdasp.andmdaubmup:m e o, ¥y g t of distilled
all works woqld_’ P Normandy’s Improwd Apmtng removes all these ob in 'ﬂwgmm,tgn aerated
' . ¥ woulq be much the same, 50 n by ome or more ons ofﬂt““"'I Jor. The dit water in the
\ i b = to from 1% to 24 times the waggy gor I i o water by
. \ s buj bl in the process of oondensahon and is eog] down to the : from the 1d, pure, well
Plﬂamh £ s - e o FAGa Mo in P o theta.int of organic it comp % itﬂﬂ""‘mt '60 t]
. L. uter air, g . which 1 plied to towns,
: r P g a7 ugh & filter of repared animal charooal, : as usually sup
- o . *& mmdequdintutean APpearance to the best river water a8 U TN
E-\ : "";‘TL' _f;' ¢ :.- = 5 . ? = ‘ w&y mnt mn'hing.
* ngines and puppg , w3 o . Trial of N 3 Distilling Machiiees = .
2 v .. ! . N . ormmd 'hl OdPBtBnt ‘l
%[tan;l plpfes ‘o ‘. o ‘e e A ,’» _\3,‘.. ResuLt of the forthe DutohyGov m:nt, Jmumy Sﬂd F&m of pure fresh w.ter,
31’}723 n‘::il:,dmon e N e SOt is machinery was supplied ag suitghle for producing 6,000 g
. oy & i o !' -
Supply well P"y Well el S o
\ :'s{'" 4 \’Q
| . :”_‘T ey Y ; s & e i - j 7___“_"_
] oy o > 4 R g i e
1 i
. .13‘ .
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Estimate for complete sets of Normandy's Improved Palent Distilling Machi e yM:

cold, drinking water from sea-waier, and for fore: :
distance, with letter, aated 21st Fsbru:zry 1884,fto ym%-mwakr o a great height or

The drinking water as it flows from under-mentioned . .
looking and agreeable, without any peculiar taste, and 1:;:::1 m is clear, cold, bright-
to the best river-water as usually supplied for drinking in towne (<. taste and appearance,
side.) o

~Faull instructions for putting together and working Sy
if desired, apeeml arrangements will bemade fon'ﬂ.le mﬂe}‘; m‘::l "lli?athe machinery, m&
and also worked for an agreed time, the consumption of coql ang the PPlied and crected abro
fresh-water produced being guaranteed. Quantity and quality of the

Note A.—Under fayorable circamstances, this machin . ,
cent. more water 24 hours, than is stated below, and theeg;::tﬁ p‘?dm from 20 to 30 per
1 ton of coal will be increased by 10 #0 15 per cent. (Son rosulty o3 g 1280 Water produced by
For long continued working, however, the best results will 1, shing trial on other side.)
produce much more than the quantity specified below, as tho

Pr:duot!;oeg by goﬂring 80 as not to

Each complete set of mackinery includes one of Normandy'’s T P %0 hours,
with filter, suitable steam boiler and steam pumps for sy pplyie mproved Patent (ondensers
and boiler, and_for _[orcmg the fresh-water pr uced 1o a gregt height o:"b_water to the condenser
ing parts and pipes in beticeen above, the whole being arranged fo g oy 100“M0€.  Also il connect-
together on a level surfuce abroad. It also includes iron (!himneyg f le plan, ready fur. putting
y chains, 40 yards of suction pipe from sea to machinery, 9 OF the hoilers, complete with
and 20 yards of fresh-water delivery pipe. ALo a quantity of aste sea-water pipe,
as spare fire bars, stoking and dleaning tools, spanniers for tighianin. U Sores and tools, such
i S e b e

; e . the machiner ent 3 .

‘(12?']{ :xretres) abzve the sea-level. ¥ stands ghoylq yoq (oPt It order without

ot be more than yards
The condenser tubes are of solid brass, tinned ing 2

and simple construction, an.d easily adjustable to d;m‘“d outsida, pam of
drawn and forced by plungers moving through stufling boxes, m"’l'l‘“te for weap, Thgnw:::r .
external gland, thus avoiding the troublesomo and diffoultly 'rey,;) BUKed and kept tight by an
stop other kinds of pumps. They work at @ moderate $perd, go gy lonksg, which 8o F ytlv
and knocking about of the valves and other parts, always msm‘ﬁnto avoid the exoe:;qnen 3
have fly-wheels, and have all valves, bearings, plungers g, e from quick Mva 'E.m

water, made of brass or copper, wraugh_t-u‘o'u crank almﬂa, and g parts in ooni et 10

have furnace plates of Low Moor or Bowling iron, and have dayg, steel Pistonygy. Th bo‘rlt
safety valves, and all necessary fittings. They are proved to ﬂoubfsr& 'Bourdo,,r’ P ® boilers
working pressure is from } to 1 of the bursting pressure, 8 Working ressure gauges,

ivered i han the maximum times e Pressure, and the
Note B.—If del{Vered in le?s £ :.n o maximum tsted bqo'
on prices for every 10 per cent. less time. Ry

BOfw

'-‘h"“iperoent.exm

Number Of E'tim.h' - lﬁm.”
A ! 4 5 - "
78
Number of complete and ~independent apparatus . » ‘\\_;_!_
inoly i timate R T e . i
ded‘;ifedt;::)e:d‘ppgfﬁtus included in each estimate =l 1 & " _i e
)Egn'angle, double, or treble distilling) té. e . Lan e:ah o da .
Type of boilers included in each estima . o ire e g:
Fresh Water produced per 24 hovrs {Ses note A above). s 2
g‘:ll:,mor ¢ méires (l cubw mt::d. cqm;l; 1,000 12,000 9,000 ) : 3. , :
litres or ki) .. 5 te s o e 536 o 2,000 1.
Eemomy of Coel and Wood (See Note A clove). 3 ‘ \Q;w
Wood or coals consumed for producing the quantitics 4 3 R : |
of witer stated sbove as the production par 24 w?::la 3g | Coalaug, | g %
hours {weight in {ons or 1,000 kilorammes) | __V_WM ~~ w“:.g‘ e
P - 4 \\ " i ‘
Tons of water {or cubie metres) yielded per 1 ton (o m 18 | Caligy m ‘
1,000 Hlogmmes) of v .. Ve . 45 Wﬁod 7 | wd’;?' - %
e
-

wns, - (See the reports on other

87.
’ (Continued.)
6% : ; | sle]7]8
Sumber of Estimate. 1 - - : [ e ah
:- Time reguired from veceint of order for delivering the & :
" machinery in London. { R [ i3 gk
[ Days for deliveri i dent apparatus) & | b Skachir e bEt
A &Mh‘mgiﬁzumdwﬁ.e? e TTaE -! 452120 | 402100 | 450120 | to | to} B0
B : & or else P 2 2 o to] to
e Mg R L iy L™ Ly B, 2 el I to to| o]t
ij:\. - 24 -’;-; m f’!.‘:l L :'l :‘l ":“k i n"zl_ j 1 R to “ i :: ;
i‘" £ - " : 3 .7‘“" ﬂae’ and free on buard in
P PRSI i in h shimis| gy |0 gem | s
s Ix?bmt:ubw o8 iron colwmns to. contain the
paia Tanks of galvanised iron & santi’ Sl R ‘
B ey 5 AER s i e
| S R Ve e
E__ & REPORTS on Norm,u},, Improved Patent u‘“ﬁmﬁrw & woc 2
g;;:ikj \ “ﬂd CMIGMWM e 1 Y X "f-‘ k r‘—.igl"“:
Exnt 3 e ey e S g S oy
L‘!‘ 3 Resvur of the mﬂ:f Normandy’s Improved Patent, D 1 i A
oA : 3 or the Dutch Government; January and Februdty === - b 1bic metres, of
Pl good, mdchinery was eupplied as suitable for producing 6,000 gallons e
Fr.c“ . fo the di g water, per 24 hours, from sea-water. L axpt i ctast 3 ince of
£ ol om0t M. Van Diesen, Chicf Enginer ofth0 TEG  phor he 3 |

)
H

5
£
E-"o
:
&
i

}- ;" a 7 2 “gﬁnu fo' ‘hﬂ I m iﬂi‘-m’ ": : )':' : 2 ELh
T e (0725 o) f i oo wilh 1) ot

& ’ and agreeable, wit) PMM as it flowed {
. .E‘J Drim‘ "taﬂymmhk‘ud'“lﬂ"wa
i seen, theref > <1
Sl cent. more water ian it egy sei o a8 TaChIREE
RSy per 1 ton of coal to produce in that
i ould (equll to 183 cubie metres {
E - :;den ahu;v;mb“:t Sl greater had the mwlnegery Jess over
- kilogrammes of ;ﬁfﬂﬁe&omm m'amw{k s 46

In the above trial, ,
follows :—The mach; the productive power
;1;:8(1 the irwiieng wag ooe;{inh&mg heen fairly sta

unconsumed coaly wepe remosed P, ud weighed, and thelX VU8 1 the weight
B0 e 4Rty of weighod conls pat futp the furasees, the Gifironee bETE (€ %, tank and
carefull mhemdfmah-wm ced from the sea-water Was
y m Tho Wm u‘bﬂ'ﬂ M»“ _'4— o <_,_' ‘_;5 .::. P 5
- - 4 <k - ; '.'f_,:‘:: O g A }ate
Or1NioN of i) o7 v, Dootor in Sciences,
| 0 “?fON JOSE SOLERYS ANOH EZ, Licentiate in Pharmacy: -

S A
o

At
(e

Ny ri e Th 3

~ ‘

Tr‘

e..”r of Chemim-y to the Faculty of w&lor g ¥4
Chemistry and Physigg 4, tho Instisute of Ah"“"}“!&v"’“ te, 11th September 1879,
| . . 7 " o o, £ ~‘,‘,M 'r,‘A " § e fqrin
I hereby certity that, havy : horatory_ & semple Of PUe o ente
A i e 2 Sl g e
aocording to his declaration. ¢ LSious municpality of fing Bugine: - fr. Nereo Albert, in

This %aﬁle of frmh.w’ag:m Myr. Normandy’ M?& the N";‘gﬁ cing as follows:—

. two glass i” duly sealeq &n;mpm” vﬁgm letters 7 "'ﬂw: # 1E
) qﬁt. Its hymﬁmqtﬁm b 18 5°. e e '»fﬁﬁ “‘] mwmoe
o : 2nd, A 02:"0 gf water contains 0'08“5"8"““"""& Y
. ROt contaj ic matters = s
4th. Contains 17-64 z :}‘szg pe: litre of wate™:

5th. I)oeg not pmv”t . E d.

vth. Is clear, without oa"’?;’ limpid, and Wt _ (89/ -y *




B T = Bs o B T e
: *
Theref iy
atereTotore, by its character and -condition, it 4 &
And in order that ‘*“hhm.mmd.m : Hydml'd’b
emenen b

—

.-

I, the undersi ' MR GEERG et ‘
cortity thet tnaeragned, Dootor of Modicine, Dootor.in. e <"
Avn Eae be@mm%m e ‘,3, Mg:m Y of of
The water :as mﬁ T found jt tuhov:;;:e , “the
was without any taste of machingey. b el O7ganis following qualj;
’ 0 any

fonnd it Bﬂi s : s ‘
. fad‘ .m;ewelL Iomddetitp!mcay'W%Eb Hsvar, Iwo .
In consideration of which I haye delivered the | '
: Present ertificatq,

All sizes supplied, producing from iOOtolﬁ, gallons ‘.‘;’g,,; |
; gallons of wat ter por’ :
‘ Per 1 ton of gag o\ houRs,
Consumeq, )

.

P 020 tons, or 4,40

o
Na:t” and Rema,.k?‘

The price of the treble distilling arrange i »
double wereods that of the single distilling as..E8006ds. thay RS
by the great saving of coal. gement, hyt ﬂn:f the douu.' :

Avpplications for prices and further partionl o B ediyg gy oo:?d that of the
prefmgg, and whether.raqnired to convert WWatMOﬂd : @ soon repaid
station, or on board ship, or Whether to produce hot or eold fragh .o kind of o
boilers, or other manufacturing purposes, such as for .nui)oold ﬁeah_m‘t“mfor .
colors for calico printing, &e. e m‘“@ﬂning d for feeding
< This machinery will force the fresh-water producsq = ¥ mng,m i ehten

yards (or metres) or more if desired, and it may be placeq MY distange T
the sea; but the surface on which it stands should not b at any 8o, and to a height of
above the sea-level, which would necessitate special arrangem more fhay s.'enient distance from
The attendance of one man will suffice to work one or m::‘:‘_ﬂooordin y‘:”d‘ (or T2 metres)
that the total quantity of fresh-water produced per 24 hours d‘;":of thi, “i’]"““"". & ';;‘?v'i ded

not YA
8,000 gallong j

-
%
t)

M

single distilling, 15,000 gallons if double distilling, or 20 ,
2. ’ ga 0 gy Oor :000 g&"‘,m if tr:;ﬁed- s ns

-
.

the inferestod narte w
the present dg ::gmnk ok
| : M?M%‘Weuhemymxdm"

S .

s
-

-

.7

——

v -

Full instructions for putting togeth
d special arrangements may be
abroad, and also worked for an agreed time,
frcslc-tinler prodused being guaranteed.
% ote A.—Each of these complete sets
ondensers with filter, suitable Cornish o
steam pumps for supplying sea-water to the con
produced to any distance,and toa height of 40 yards (or
parts and pipes in between abore, the whole being arranged
;'(‘) a level u:{aa abroad. 1t ﬁ-alom includes iron chimne
g;!d! suetion m ses achin
yards of M—_m%‘&vw pipe. tJoAl':;lo st
fire bars, stoking and el ightening
sundry useful 5"0’“:1&0 that the whole may be readily set to work, and kept in yards
(or 7-2 metres) above t}: surface on which the machinery stands, should not bj marucEmnt
The condenser tubeae g
ang ;lmwl;clle construction,
o aiba bg' : 1;‘;‘891‘8_ moving t
, thus avoiding the troublesome and dificulély repaired leaks, whi

if desired,

delay or diffi

furnace plates of

s, Todtbl tatr

double the workin
Note B.—

Note A, but the boilers included

of the vertical

and working ;’t%re;e

gen_emlly preferable,

est to “clean, and k

oement, s’tone, &o.
Note (.

—Tanks for containi

best made of galvanized iron, §

tBnk.s ]&l‘ge eno h
For conveni ugh to contain at
abroad. s shlppmg,

including bends and i Oint‘:“;?: suction pipe, waste sea-water Pﬁe t Dor yard 88 T6q
Ilted . i a m
also supplied as extf:s if r: 0 iron columns for containing ‘;:

Some of the land stations g

Aden, Red 8
Klbushing, H:ﬁ;nd.
Magta 2 Fxpedition,
Cape Coast C
West Coast 0?8;1:‘_1
Tquique.

St. Vincent, Cﬂp@ Ve s

Some of the
water per 1 ton o? m

H.M.8. Nelson

”
»”
»”
bLJ
»

quired.

th America,

Some . . "
% the Ships supplied with Normandy’s Patent Distilting oot e

Victor Eman
Flying Fish -
Tron Duke
L’er Warden
Lord Clyde
Czarewitch
*Crocodile

Euphrates

¥ plugs in crowns of
pressure, and the working pressure is from § to
ete sots of machinery includes t
@ up less room, and do not requiré 55%. € losning
are, h and of simple construotion so as to avoid difficulty 19

» however, not so economical of coal, and bo

1 of these compl

burn ﬂue’ typer

are of solid brass,
and easil

especially for the larger sizes, as they are th
6P 1 good workingg order, and uy;e easily fixed in brickwork, concrete,

the fresh water prduod
with drawing-off cocks complete.

least the production 24 hours, as per
large sizes are made of &:ror curved pieces, casily bo

upplied teith various kinds of Normandy's Patent Distilling N’:’;"‘m'

% alia (Egyptian War)
%hb;‘:zlxttzr' {'?l?md og Ascension. 5 <
el Kmomds.ll;’l 0%?1“ Sea. o
Anstralia Ghins Hosptl Ship. F
Brighton. Bl
Pa amnt;nd Co., Croydon. Fort vv"“éiﬁa'o London
Red Sea Lighthouses. T e x 8

oold, drinking water from sea ; =9

Produce 20 tons or 4’500 g&uons of gOOd,

British Government. Pk
H.M.8. Rifleman H .M.S. Forester |
» g:glie : » Northampton }
D 5 Foxhound
B Gg:hawk » Foreward
:: Swinger s Eme_rald
» Ready 9 Medina
” Sern.pis o 14 Med?fay
J ,  Sabrina
L Dntis Spey A
» Und]_ne ” ok ?I' ‘

er and working will be supp
made for the machinery
ihe constimption of coal, and the quaniity ancd

of machinery includes one of N
r Lancashire (double flue

a quantity
tools, spanners for ti

tinned inside and outside. The
adjustable to compensate for wear.

-

ugh stuffi

in lun and working parts i
S m and steel piston-rods. The boilers have

ron crank 8 s

89

lied with the machinery, and
to be supplied and arected
{ quality of the

ormandy’s Improved Patent
Cornish) steam boiler, and
denser and boiler, and for Sforeing the [frosh-water
metres) or more §f desired. Also all connecting
1o a suilable plan, ready for putting toﬂ::r
for the boilers, complete with guy ¢ ins,

ards of waste sea-water pipe, and 40
o{ useful stores and tools, such asspare

up, oil cans, gange 1asses
= ord%r without

boxes, easily ‘packed and ki

have dampers, Bourdon’s pressure gauges,
and all Pnzcmry fittings. They are proved to
3 of the bursting -
he same as _descri under
{1 m brickvyork, be}lxg
ilers as descri
o most economical of coal, and

tod as extras. They are
i nupplit is convenient to have

list te page.
on togl;:fer
. and fresh-water delivery pipe,

this mac for Jand stations are




90
British Government—epng,

H.M.8. Audacious HMS, Amph;
MSS. =
» Vanguard z Cm-(I))linen HALS, Tay
” SWlftsure " Impel'im % 8
»  Encounter AR TR e e
7 Invineible ’: IIy dra v Cog d 4
»  Magicienne P e ': e or
5  Assistance - Bspert 4 mingo
5y  Curacoa Al ? “Merairo
id Cleopatm 2 Voln e ¥ “rquome
T e - Active & P“‘.’y
23 Inﬁexible ”> Heeu,te ] 91103!.1
5 Diamond i Hotspur » enguin
» MOOl‘hen = MOSquito ” lld sw&n
2 Sheldrake 2 Don » Olphm
5y  Superb ek » snderer
% Oomus » Oha.mpion 3 GPhgnx
,» Belle Isle e Mt o ‘"lope
 eon i3 i s Dot
»  Himalaya P P o ” l{ﬂ-"ard
o Sapphn'e »s  Thetis » %hﬂnnon
,, Pioneer e E5 T wind) % uryalus
I ROVer = Odin ” Ga'x.net
e EAEY »  Gorgon »  Oriop
ot Iﬂly 2} Dl‘uld ] s 0010““8
o = Axaly ' Merhin' B Coninerer
» Inovestigator » Thalia e Hen '}Im
2 Heela »” Glﬂ.ﬁton iz Cordeua
4 Hymalaya 3 Triumph - c&nada
£l Express 3 Magdﬂ.la n R”ﬂbler
s Contest S T % >
3 Oygn ob » Coqu,ette - nger
2 Daring 5 Gy('«lOps ”» Al_gﬁﬁne
2 Sa,ppho 13 ] De(}oy T ” K.lngﬁahar
,  Pegasus »  Tourmaling »  Constange
» Drag on v Slan oy » Tappl -
29 Alb&tross ”» Tl‘ent » ant erer
- Modests o Hanrie »  Wrangler
,»  Amethyst 3 B&Ieigh o R
s»  Shah » Ready » E;P(nr
e Fantf)me ” Pyladeg ” RedW‘l' ng
» Lgeria »n  Tweed i B“"fm s
ap Drox;xjeda.ry B FR g .
,  DBoadicea 3 ; : . :
,» - Bacchante e m . : %lwlﬂs
S »  Virehy » Fiying Bt
»  Cormorant »  Firef and s ying Fish
5  Gannet Ao ¥ x ngm.m
,»  Leander N”‘“'.Y stoot, l}mmx
,  Arethusa :: SteP]t}lne " iranda
,  Phston S tal‘ lug " atellite
il o B R At
0 A ur, !
,’: Kesh‘{f » Hﬂmber » “j_eﬂticg i
» Enn " W ney ‘f -
A G.erman Go » alrsplto %
v ”» O =7
H.M.8. Konig Wﬂhelm HMS Mg ent, ollingwood 7
:: %ra:);;r 3 'Vine::: H o WH . ]
» Ariaden 8 Nb“tms L8, Det}tﬁ?hland 35
vk . - » ymphe » meng v
Chilian, Danish, Brazilian, Portuguese, Argonting, .y » &
H.M.8. Foo-so H.M.8. Almirgyty o kish, Fa 2
»” K?ﬂg.() > Almll'an te B }ll‘a,ne H M J apan Goveﬂ”
» Hiyel »  Rinchuely rOWR M8, Floreneia
5 Feyen E »s  Mind olho » Iﬁgolf
»  Independencia »  Moyini Z, a »  Miramay
»  Rainha de Portugal 5 Niotherhoy er »  Lotug 1
” Graﬁns
»
e i AT:"".‘:.-.!_:_

PR P

AREE

ton of coal consum ;

1 nSee Condenser ﬁhﬁﬁh ghefl'“‘gﬁr sizes

ling Condensers flor. Steamshipg and. 4o

main boilers supplying the engines s .. an

water for keeping up the § 30 as to produce good, cold,

ing therein. - ull supply of fresg-watex in thesoe boilers
See Condenser List No. 3 fop ol

cold, drinking water ifrom Be&watasr wh

ater, these condensers en worked with clean
gea-waier, : are lesg economieq] of ooaks 4 ¥
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Royal Mail Steam Packet Company.
8.8. Moselle 8.8. Shannon 8.8. La Plata
» Atrato , Esk ", Tasmanian
» Neva ,» Ihone » Oneida
e » Seine » Elbe
» Nile » Douro :
» Boyne s» LBden
. Allan Line of Royal Mail Steamers. '
Y 8.8. St. Andrew 8.8. Polynesian 8.8. Scandinavian
| n Bt G'mﬁv - Pt » Sweden
» St. Davi ‘ » Norway. » Sardinian
»”» gemvmn ,» Nestorian » Nova Scotian
st ’ Cironssi : 3
‘ » Moravian v Prussian e A
e . Messrs. R. and H. Green.
A m
. : Rox Castle A gamemnon
. 3 gimon Carlibslju:sCa.stlo indsor Castle
' Lot S Newcastle Renown
;‘ i by gon Clarence : Nile i
X > 2 Alnwick Castle , e
" : * Belonging to various Governments and Shipowners.
| Soe %ﬁf«fﬁn 8.8. Samarang Wellesley
» Harrin . Znid el Kent
Dt Gt Harkaway
: :: Macassar ‘Atalanta
» DBothnia , Indus Aliquis -
» Bynthia s ﬁe;}!llmans Castle ' g::]mng
e e i o] Norman Mosrison
:: lfadeim Southern Ocean ~ Gresham
» ge?mﬁﬁf City ﬁf Melbourne ﬁ"“”“’.’d
g en archesa : : -
:, ]R)aeig. -y %loughenél Cross {:‘m
2% Paonia i B - Ligcoln
» Padang Young Australia Zenobia
Royal D Lightni | Canterbury
” {' ane P ning Gosforth
, Gelderlang . Tince of Wales
» Nepaul Blue Jacket Ayon
» Tgate_ Fawoot Sir R}:)ber!: Sale g}fmj:
e e
" e onmonncy phomitt
,, Friesland Burlin Philosopher
s Dreuthe Caroline Coventry Thms :
5 ok Wb L " wryboroighPiatd Gl
» Black Wa rought o
o e ﬁdﬁ' - Dunbar Castle
i amdmst Wambojoos Theress
. All sizes supplied anq -5 0 to 15 Qob,gallons of
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With reference to Col. J. Mullins’ letter to you, dated Bangalore, 17th J. anuary 1884, which B = ' In reply to your letter of the 29th ul’ht:no‘,ua; %P”P‘l‘d i thfwﬂl st ultimo, it does not require
ou were good enough to show me, respecting the water supply at Bangalore, I beg to observe itself, but acts as explained in paragraph 7 of our letter . B hanag _
as follows -— e ' , e o g When tho machinory s first started, moro or loss rusty
Filtration will not make very foul water reasonably wholesome, and though filters may, at o 2. What does occur is as follows :— When the run off 80 as not to pass info the filter. £
e ; f i . ' s water is produced for a few minutes ; this should be run of Shdut may accumulate
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such as L -
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unwholesome, as well as unpleasant to drink, owing to want of = ;;01 r;ﬁ;;l:}-wnte:lr :5 hc:v t}ns
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The above film of oil results from as follows -

The impure water to be distilled is evaporg ;
water coming in contact with the heated B“Pr‘;mbesd ;? tl})xzﬂf:'ﬂ and
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 From the Commissary-General, to the Inspector-General of Ra Y 1.95-5554. :
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b
7; i' :?L*

delivered j . ) o Y R S |
E} s o apn Hivered iy Inndq n, £4.0486, T T R L P o e L
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?:xlx‘ic, u;sd:; Allnehm g;‘:;: Slight. | Nil. | ¥il. tratation.
1884 clay, Sedi-
ment of clay 344
' BANGALORE, . 1. J. McLAUGHLIN, M.5., '
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2,996-29 4- 37.55 — 2 o o g

2,996'29 + 8743 = Yogs ok b !

4. The following levels -
{he same order in his leye] bé‘ozw been taken by Mr.
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z.‘ . A Qo Ny opposite the engine-house aamlgg'l‘n]f:’ s to th N‘W’“wam “at b
: o iy v E° . tioned, and o BM. 1155 o) ;&w&mb&jﬂwﬁ%ﬁuf |
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to the series of lew

els Nos. 2 to 6, the ﬁm 2

~ the hill to the north of the weir. There
no B.M. being distinguishable, it is

P s value is 811765 or just 0:75. difference.
survey shows a value 2,940, but fﬁ BM. -otf;u]d be
~mote on the survey, to require a redustion of 474 feet to refey.
g ay the reduced value would be 2,035-26, i
B tank is 2,939°75.

u closing at
corrected level of the reserv
“high level to drain into the reservoir,
two field books connected with Mz, Simmon’s levels,

- 5. The rest of the levelling work has
in two books and the surveys therewith
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1. Levels from Miller’s tank No. 1 to Halsur
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: between this last

able on the floor, 8o it
10. The sixth get
Bangalore,
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Buildings and Roads.
Military Works.

Reap—the following paper :—

Note by the Chief Engineer, Public Works Department, dated 22nd July 1884.

Oxper—dated 25th July 1884, No, 1814 W., Public Waorks.

In continuation of the instruetions comveyed in G.O., datgd
No. 1473 W., Captain Romilly will now be directed to include in : :
the alternative scheme suggested by Colonel Maullins in paragraph 50 of his report,
nawely, for condensing a supply of water from the dhobies’ wells § afficient to i
requifements of the troops for all drinking and cooking purposes ; leaving the_wate,r
required for all other purposes to be pumped from the Halsur s i S

2. In connection with this alternative scheme Captain Romilly will a.bo, be d;:tec e
to }nvesﬁgate the suggestions made in Pamgm-ph 4 of Colon el Mnllms H;ie !;g‘ t;nk'
taking in an area of additional gathering ground to the eastward of the 2 s b
The amount of compensation which would be rendered necessary e £ _e‘ ‘
caleulated and entered in the estimate of cost. A 2 w_ efnl‘n-

uld not only jnclude compe

3. The estimate for : ‘
sation for the land which m%t%m?mﬁbwf:igzgh ti’le tank level 3 faet:i as fwr%:fa ot
by Colonel Mullins, but should also includeyeompenaaﬁon for all the Jan w?ml}:i have
irrigated under the tank, as it ap robable that all such  cultivation ' ;
to be stopped in the event. of the Aga.mmp tank scheme being adopted. A garam tankb

4, It appears to be beyond doubt that any wa r suppﬁ,ed ‘fromoft:he‘ rimental
would require to be purified by artificial filtration, and the sinking wi;ﬁ's W., may
well, referred to in paragraph 3 of (.0., dated 13th June 1881, N9~ LT 4 :

15th June 1884;
his investigations

therefore be omitted. :
(True Extract.) ; e
ey 4 . =
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: 0 Govt., 2.W.D-
Tuder Secy 0 ort,
To the Superintending Engi : )
,  Military Deplf'tm:ngg.neer’ b o ¥ ]
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