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2 ' A Note by the Chief Engineer for Irrigation. )
Bortnst . ¢
i 1fenionss TrE Western Delta of the Kistna
f Gen?;:na.rngatmn Arrangements, We"tem;nem’ will be supplied by three canals, viz, ;.
y k ' (1.) TheBank Canal, having its ofr.

take in the 8th mile of Main Canal, while ¢
the (2) -Nizamapatam canal, occupying 3 ce
the Commamoor canal which skirts the upland

he latter ig at 13 miles divided into

ntral position ip the delta, and (3)
on the north.west.

of the expenditure heretofore charged”to the Majy, and Ni
. Jjointly, between these canals severally,’ _ .

2. The ultimate area- of irrigation in this delta h

'Areés under the Primary Branch, Canals,

distributed among the three canals in the following Proportions :—
- Bank Canal. |, T e 75
Nizamapatam Canal o e UL 55,000
Commamonr o, ' ‘

. = 3 x i .
. - v 9 16 vV X H'_ A D. . gives g higher velocity thap DuByay’
which. has been adopted for the Godavery canals and
- Presidency, it has been considered advisable ¢, retain
Main Ceil)_&l} but to assume that it wi)] ; ,000 acres
-for which by DuBuat’s formula it will afford the proper full supply of 2 cubie
"¢ .-Yyards ‘per acre per hour, . ,This total,. Ioreover, of 200,000 acres hag beep thus
-distributed : =~ > N T S Sk
. - Bank.C’anaI: ... e 70,000 acres,
e - ~Nizamapatam Canal |, I 50,000 |
T Comm’am'péi:~ do, © .. C e a. 80,000
.- The gross area of this delta i 950 8quare miles,
" considered to be either— -

(15=Non-arable; - .

ves sée
LY .

of which one-third may bg
. *

‘ WI - (2;)-Oéqupied by i'illagg sites, -etc.
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(3.)—Occupied by roads, canals, channels, and drains, ahd of the remainder
the project provides for the irrigation of about one-half,
The irrigated area will amount to 210 acres per square mile of gross area.

3. The circumstances of the water-supply have been carefully inquired into,
: - and the results appear to me to be satis-
factory. A statement has been prepared
showing for the nine years, from 1864 to

. 1872 inclusive, the levels at which the

water in the river stood on the sill of the head-sluice during the irrigation season

from July to December inclusive, and modifying this for the altered acreage, dis-
charge of canal, and to a trifling extent for the actual instead of average head
assumed as necessary to passthe supply through the head sluice, corresponding to
the discharge of the canal at the several depths, the following general results have

Water-supply.

Appendiz C. C. C.

been obtained :—

SUPPLIES AVAILAB“ PER ACRE-PER HOUR IN CUBIC YARDS.
, - Total days
Years. ) 2:00 of
146 | 185 | 164 | 174 | 184 | 199, | and | Irisstion
. « upwards. cason.
|
. . DAYS. DAYS. { Davs. DAYs. DAYS, DAYS. DAYS.
1864..." ee 1 7 13 13 21 38 93 A
1863... 2 10 13 25 134
1464... ces .o oo 9 10 32 1383
1867... .ee 3 2 1 2 13 163
1868 .. ... 5 4 5 11 5 15 139 |[% 184
'1869... sne see ose aes N 2 3 !2 ]67
1870... .es 1 13 170
1871... eee 4 3 1 .3 2 16 155
1872... . .oe . ..o 2 15 167 - J
Total...| 10 | .17 23 49 59 179 [1,321
Average... 1 2 3 5 7 20 146 - 184

Although in accordance with the practice hitherto observed 2 cubic yards per
acre per hour are deemed a full supply, the opinion formed in the Godavery
Western Delta from the experience of the last few seasons is that in the low lying
lands a less quantity will suffice, and it is believed therefore that whenever the
Main' Canal is carrying 1-80 cubic yards or more per acre for the full area, there
will be no want of water in this delta, of which the soil is remarkably retentive
except in the sandy tracts near the coast, and very much of the land on a low
level. Moreover, it is considered that if the total quantity of water required in
every ten days be delivered within that period the crops will not in any way suffer,
and provision will be made for carrying in the Main Canal a quantity larger by

_ 817 cubic feet'a second, or somewhat more than 10 per cent. additional, when-_

ever the circumstances may render this practicable and desirable. This will
"be secured by admitting a depth of water of 8} feet instead of 8 feet, and the
greater depth has in the past been frequently exceeded. Judging from the table

above given it will only be in somewhat unfavorable years that the drdixiary full
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D velocity of the watep with the large amoun
f
&

Tarrpet

annual repairs of the_lower apron. Thronsh

body of water escapes, but how it wo W
! i 3 OW much i1 1 w
: thy l : i ]tl" v v:xld E)e difficult to say, hat is kno n

feet above the head-sluice sillg by this means, o the  Doverp 4 from ot 9
closing of the interstices of the ston
" The-length of the anicut being 1,4
_ sarily pass through the loose stor’xe
has hitherto been considered needfy]
greater then as will pe the future

of that on the other side of the i
er : .
means already used there will be ":’VZE}H Iam c.hsposed to think that by

The question may perhaps be asked :

L Y a(ﬁm“mmm o O
T LA i

Why has not some better way of raig.

. or proposed ? ) X 8sation of the freshes been § .
prop A good degl of attention has been given ta this subjeijn;z;mducecll
) severa

forms of shutters, Logins i
» LEEINNIng with the cast iron
Posts and plankin
g used at the

G’Uda ery anicut and en des 0‘lled [s] o oo
Vv e]seWhere have be 1 1 T e
. ) g lo ’ 80me arranoeﬂle 1ts SUCD Sted

being ingeniou. ves and experimented with, as also by Mr
D . .
: d the i
In the maso . € setting up of post
nry of the crest, and this has been considered I()ianu-le:ro.xssor‘stzndlardhs
& 48, as the n'g )

& of drift brought 4 i
ght down led /
set up, to damage to the crest, Con:equently sh:);?dt'hehcase
place moveable shutters on the crest at’c in seamrs

80 designed ag to present no obstacle whatever to the
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» they would be useful, and the watep 1
_ S &l present practicab]
ais Practicable. Fop
owever, the simple rough stone wall wil] certainly suffice s:::ie
]

‘quite nominal it may very well be continued until its gy
complete arrangement i demanded, d

evel would be
Years to come,
. its cost being
€rsession by some more

provided, will be quité eﬂ‘icien;.
of the openings being 11 feet, wh
full supply Jevel in the canal,

an('i the discharge réquired being 3,000 cyb;
& little over 4 feet & second ; it ig ,

. 1t 18 intended, hoiv
sluice in whiel, . - , > owever, to build a sy
which to try Mr, Stoney’s equilibrium Valve or 5L p P Yement.a] head
m«—w-} . ' ‘ Or shutter, ang destgns for
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this have been called for. Each vent will have 36 square feet of waterway, and

estimates for a sluice of one vent and of three vents respectively will be prepared.

The head required to pass a full supply will not exceed 8 inches.. The estimate t
Rs. 9,840 1

for improvements to the existing sluice amounts to '

and for the additional sluice may be allowed ... ... » 15,160 :
Total Rs. 25,000 ' -

Maximum ‘flood level in the Kistna is, as far as known, 605, the roadway of .the

sluice being 63. Another foot of margin can easily be obtained and should be given,
and the stop and flood banks should not be lower than 66 ; and then, should any
emergency arise, the roadways may easily be raised temporarily to the same level.
5. The Main Canal has at present a bottom width of 96 feet, and it will be
. enlarged to 230 feet down to the head

Main Canal.
. of the Bank Canal in the 8th mile and

t}ieri::e to its terminus at 13 miles, the width at sole will be 141 feet, with side .
slopes of 2 to 1 and a fall of 0-27 feet a mile. The discharge with an ordinary .
full supply depth of 8 feet will be 3,011 cubic feet-a second, or suffcient for
200,750 acres, at 2 cubic yards per acre per hour. ) i
Similarly the discharge is calculated to be with the intended maximum
depth of 8} feet, 3,317 cubic feet, or 2-21 cubic yards per acre per hour. ‘

A depth of 71 feet, 2,756 ,, , ,, 164 - ” R
A, 6} ,, 2,1955 ,, ,, ,, 146 ” ’
Below the head of the Bank Canal the full supply discharge will be,
cubic feet 1,884, The acreage assumed by the Delta Officers was 155,000, and as
reduced it will be 130,000, For the latter the supply will be at the rate of 193 cubic S
yards per acre per hour, and the acreage, 50,000 under the N izamapatam Canal -

side channels, should receive the full supply of 2 cubic. yards, leaving 1:89 cubic )

yards for the Commamoor Canal, which receives a good deal of drainage. )
6. The estimate for the enlarge- N
ment of the Main Canalis - : o

. RS.
Earthworks ... aee . oo e . . 5,36,085
. oos 1,935

Land compensation ...
5,38,020

?
per second,

Estimate for main supply.

e iy am

SR NN

; “No statement of the land to be taken up for the Main Canal has been’

received ; it is all dry land ; probably one-twentieth of the compen-

sation amount will represent the assessment, and this capitalized
2,480

will amount to Rupees 2,418, say ... ree

Total... 5,40,500

The proposed expenditure on main supply which will be divisible among the three
sections of irrigation will therefore be 5,40,500 + 25,000 = 5,65,500 Rupees.

7. The past expenditure, which from the absence of a disiinction between
] : I;th‘e Main and Nizamapatam Canals has to
zamapatam Canals. " o givided between these, was up to the ;

Past expenditure Main and Ni
.31st March last Rupees 5,10,365.

Fide G, 0., 21st August 1874, No. 2,365.
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one day, it has been supposed that 2 inches wil] be due to the other 5 day. th
8, 80 that

.altog i i
aliogether 12 inches will have to be disposed of in 6 days, or 2 inches g ¢ fron
. ay from

20 Dao.

30 Do, . do 127

40 Do, do do 10
50 Do, g do. 100 7
75 * D(). do. dO. O 90 »
100 Do o do. ” .
125 Do. do. do. 081 « ”
150 DO.  do. do 074 ”»
> do. do. 829 9

. . 65

and so on for.any other areas,

This arrangement ig i )
applicable of courg 1 .
the area of whi, . .. © only to drainage with;
draine i“:O :hmh -wxll be sub—dlvu!ed by canals, channels, l:ain ;n;n t:e.d?ua’
accumzll o numoer of Comparatively sinal] Spaces, oa which (¢ ..Su SIdlaPY.
late 8 ter very heavy falls of rain, and thereg, ftor ,b l1h drainage wi])
the drains wil] allow. 8 carried away as fast ag
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: iud o ly way in which |
lets, thi arrénoement being, s far as I am able to judge, thg Ny Wy o
outlets, this 4

. combined.

. d economy can be in Grains.
sgcunt)' af: tern Delta will be cleared of flood-waters by three main Grai t /
n Ve .. :

The Wester 1li main drain, cccupying a position ab«?ut‘ 1.mdwa)fdbcl=.v ?vee;:
1. TheBReIlzd ld the Nizampatam Canals, and discharging into a tidal cree
ank an . . A - 3 o
the. municates with the Nizampatam backwater ts banke
which com budra, a small river which at present overflows its ban i
The Toongabudra,

- . s ifferent times
2 small provocation, which has been obstructed at d e imes
i r . are nta
) ;m very oses of irrigation, and which needs great ex)larooq)e ,
A or purp ©
2. improvement.

m " war vering a large extent
i ich 1 reat swamp, covering a larg :
*+ 3. The Rampairu which 1s now a g‘ : ' t
‘ oh and, much (;f which is valuable, in which the drainage oft about 400
f'l ’ liles accumulates and takes months 1nstead of days to run off
gguare m )

iti hich have |
: 3 ; the positions of all w
.3 ns will be numerous; ne. T oder-
The su:)s;dle“t);i;:;d for have been determined, and the designs are ui
to be separately es - . 7 - ]
fon. is ected with |
preparation inage of the delta lands, so far as this may Le tcnzgnxit of the
' A a - R o
.'I'he dTn“f r;urplus irrigation water, rendered 1;gce§saéz of Tands slready |
the 'dl's posaf (')rrin-ation or may be required for the bene Irea
extension of 1irrig ’

. .o, rorks are in no way liable to bear the ;
this it WOlﬂd- o f th:e:h;olrxl:slg;:lgzb;ed to the capital Az.acco_unt Qf _the dtelta.
charge, B:nd i any ‘1“' be on the ground that if there be a hkehho?d of ad"e urn )
scheme, it St.lould Or}'g rably exceeding the interest on the money invested, son;e
from ‘imgat‘on.coln N ereser}:ted by the difference may be invested in the. g%'enerh ;
part‘of the caplti Py dition and healthfulness of the country from whic 11 :u;e
innproverfle(lll tr(i):etdec;? 50, it is of course surplus revenue only that shou <
revenue 1s de .- .- -

PP liefl fo eueh o Pu’pos;"b; the‘Govemmenf, in connection with the_Pagers on the
. has'been sufp pt(l)lf Gc;aax'ery, that artificial irrigation is a prfuclpal-lcau?
v‘illage" dramagz o age, but that this is not really the case may ?as.ﬂy joe 5 lm:;:r.
- of the need of (s o0 m ;ratively will convey away all the surplus 1rrigation {V}? 24. :
Very small dm]l - coﬂfi)s account is but alittle over one-third of an mch,}ny ﬂ?eré
The tofy 5‘}1’%} .Y 9:1 asmall fraction is surplused from the lands, b.ecause w lle“ﬁe]ds
- hours,and 0 rt ;‘l\ Om{ when consequently much water is not required on 1t )i which
1: heaghrii;:r; Zd:xxaitted at the head-sluices is diminishe«li,tand muc}lpfzb;f;y‘there- i
16 quaniity a4 b : 'd natural streams. -
enters th?~?hvﬁa~l§(; X sez:e-(i‘:;tehc?fn:: i;l:j)dijlaizz gz hours would be the largest draxt{xi%}!:
fore, at.tﬁ.e-Ou‘tsIt_e, Ové'orks and as has been above shown this WOU!d be but one- ¢ o
due to t—h.e " l%zimnto rain’fall. " Natural causes render great drains "ecessary’{?r n
7 of the (Iua?mt?:t u:ouow that the irﬁgg{tion project is not bound tcr»‘pay_ Tnctre'e ;:,s
(it would"s‘?f}f‘l?l-_ osmau fraction of the cost of providing them. The .sub_].fl'l( o
a compa‘_‘?::’; y on here becanse it gppear_s to me highly probable that 1_:] yv\1d t‘ndbel
tl;) Pel::s ::Oo‘}ncé;derzg before Jong, and that unless this princ-iéjle.ll;e s:t:;::,eit i{‘«m it ,
Bl : ; ' n’ necessary, it wi ? ST
| rigl}lt ’ ?f;f‘: Z;:ix:;iZsb:r:L:Sdh;IE;:Z a:';f(‘ﬁof ‘them can be séxgqtic{Jntd ~f9x}gxecut10n-
until a . :

i
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f ‘and constructed to carry irrigation water, but the sligh
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f 10.  As ncticed the irrigation water ig carried
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tages, such as navigation ang & great dea! of the drainag
believe ; but there is a limit to the returng which may be

So to do
ta, which may reasonably

) hich are readily attainable,
{ even if others, which it may be desired to bestow

» €annot concurrently or ag
rapidly be carried out, - '

The several drainage estimates will in due course be reviewed,

ck, with the
dead works of the side channels for

distribution, It wag originally designed

9. This canal commences at, and :includes, the Dugirala Lo

Nizamapatam Canal, .

navigation caused the deposit of 80 much silt that the late Colone] Anderson,

has been cartied out.

greatly, and it was frst Proposed to ingert two additional ]
and second pairs, but on eXamination it wag found that the §
viz., the provision of an adequate depth of water on the lower sills of the Dugirala
and Kuchipudi Locks could be secured at a*small cogt by raising and strengihening
the banks in the first and second reaches, and -the estimates provide for this

e depth of water on the
et. It is desirable that
o the lock lower sills, and the'bpq
The work in the
ing the banks only, and the éoiI: for

e

¢ slopes of 2 to 1, will give a width at water surface of 54 f,
fully for navigation,

* ¢¢ Maiu Canal Earthwox_'ks."

is Rupees 10,645.  From-the Jutur Jock 311 to the
work is considered necessary, ‘ )

The estimate for this wosk®
Tidal lock gt 40 miles po

PP

i

T, ) g
by two side channels
Nizamapatam Capal Distribution,
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s extension, which in addition to some 3,000 acres of existing irrigation will
of this extension,

. i

RS.

ed for will yield o very

S e e e

Vide paragraph 1 gbove, gmp}ie ’et“r;' ’ tl::t at Jrosent ffhca"f" ot
: e shown what the re urng, with refer.
ding the side channel 4} miles—Earthworks ... ... g-g‘{g : r ence to the total outlay from the commen
o e :
Masonry 4 finor masonry works

cement, will be, and, moreover, a very
ateably to the estimates on account of -
necessary now of course ag they will be
as to what should be done fo

‘ ; large amount will haye to bo added r

Toml. __.11’555 - f’railnaie works.d t}The;e lathter are as

_ ) e extent 1n the tuture, and therefore t € question

| The western side channel is likewise to be prolonged to about the sam ’ X
e

the drainage iS'\’irtua]ly inde
and the estimate includes the follow;ng items :—

e e i e

rimproving

pendent of (he Proposals to render the irrigation
B8, i "~ more complete and efficient, Asg regards the eastern side channel, it has bLeen
ion about 4} miles—Earthworks ... .. s e ... %ggg alrexdy mentioned ¢hat 1ts extension will make it possible to carry out much
ﬁ;ﬁ-ﬁ?ﬁllgah::d-sluice e T o0 needed drainage works
Minor masonry Works ... o e e

Total .. 4,940 3
SN Nizamapatam
of irrigation under the 1
11. The present and expected areascana.l areg as follow. It will be seen from
irrigati ow
Present and anticipated area of irrigation. o\ that.dthe h:;;:i;s nbut
lied from the two side ¢ ’
el ; from the canal are to be supp € R . resent
u'rlgatef dli::; l:ow this area of 1,800 acres is to be distributed. The p
it is not s

‘irrigation, or rather that of 1871.72 is—

- L] - ve - E N - i
The gross area of the section under the Nizama atam is 209 square miles, and
eg A p q y

) _ S . the 50,000 acres to pe inigated will Lo
Proportion between gross and irrigated areas, :

39 acres to the square m

area, : -

ile of gross

12. The enlargement of the Main Canal wij] take many years. The excava-
Acres. Assessment.

e tions above fyl] supply level can Be
1.800° 10?;66 : E“g“e;}?:é‘.m”“’ of Main Canal will occupy a I‘i"g gone on with steadily to the extent that
; Under the Canal ... ... . .. .. " 120759 71,226 : ) i ' ‘ : ~the supply of labor available will
; Do.  East side Channel - 6,986 42,344 : allow, but below that level work can by done only during the short time
) Do.  West,, B 21545  1,23,746 i annually that this duct can be closed. | The enlargement above fyl] supply Tevel
' . ia nteredAaS under— ‘ ) | will certainly not be gone on with too rapidly, and that belowi will have " to Lo
and the extensions colr:temlplate aree ,‘{ 1 ’(2) ﬁ : ‘ cxecuted probably in ten successive widt
‘ The East side Channe T e ) ' ' J ’
' s West,, ” ) o e -

The widening
» Tegulaily Commencing frofa =~ o
0 to 70,000 Rupees annually, including

must, to prevent silting, be effected from end to end
the lower end, and not more than 60,00
the work on the higher level,

level probably the work represented by 25

. 35,255 A L
" ' i 1,800 acres, which are to be
. . 1 56,800. From this the £ e
2 paking tge ‘1111;[:3:: :):t?:ledu::ted, as also the reduction of .5,000 iicrﬁsl ’:};‘;t;;,
trans{er;; é above, and the irrigation to be supplied from this canal w
. paragra y al

R

e
"

ST Tt
' . i

! o done, Th'ere i.s, fher.efore, no risk of the increase of the 's'upply ouf-running tho
00 acres now supplied from the Nullavada swamp are .to : rate at. which irrigation may be expected to extend, and I think, tfxerefore, that
28,455 acres; lasﬂ{l ) 3,0 ; ?‘;e channel, so that the paying increase of area4w1ll g . tl}e1 g;tu;;te may be sanctioned and the work commenced at latest iy the season
be brought under tho east side channel, be 25,455 acres, and these at Rupees 4 an * of 1875.76. ‘ .
Probable returns. . . acre water-rate will y wl; a gzoi:]:ive;:f . ; i -13. The Main Canal hag only one Idck, that at its head, and the chamber
| 0. Allthat can bo said in this place as regards returnon o o g TR ~ walls areat 6300, Lighest flood in the
of Rupees 1,3};82 e that the outlay required to provide for this extension ; Margin of lock wallg above water level,—Seo ©
posed expenditure is v

RS.
irrigation may be taken to be approximately—

. parazraph 5 of Specification Report, Accom- Kistna bemg 60-5
1 1. 1,36,9¢
One-fourth® of the outlay on the Main Canal. 1,30,

0. The margin is

Paniment No, 2. . hardly suflicient, and at least the front

. ' 10.6 : : ' wings and returns and the side walls to

" ® Total area of irrigation, The eatimate for the Nizamapatam Can.a b‘ o ; the upper gates should be raised to 64 50, and be connected with the flood banks ;

. Western Delta, 200,000 Do. do. side channels or distribu 16.4¢ ’ 1t will then be improbable that any damage of consequence will occur, The

Niz:g:;'atam Canal 50,000 taries ... v e ’ . ; Dugirala lock, the first on the Nizamapatam canal, has its chamber walls 1-25 feet
:c::f' or one-fourth of the . ) - : 1,64, above full supply level. This margin will not suffice, for occasionally the cana) .

otal. A s ! . . . .
Adding altsb f'?r establiS?lmeI{tf ?5 v : will carry 81 feet, which could raise th
per cent. ..,

Py S IR

. Tools and Plant 8 per cent. . ! e 18,129

~

- walls, and a mistake in".fegulation mig

D ey damage, Tt will be better, therefore,

- ———

A _ to raise the walls of this lock 9 inches, which
: can be done with g single course of stone, and will not cost much. Tlen ful] supply
. ,: Total out]ay”. 2’18, { . { o - I JUE .; . c .
o :
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level and maximum water level should he marked on the entrance walls { aiso on
all the regulating works Justabove the lock, so that the water may not bdowed to
rise at any time above the maximum level of 42:00. The head sluice at Sitanagaras,
being 13 miles off, and surplus being disposable only by the lire of the Comma-
moor canal, the upper part of which was formerly the Toongabudra, and thence by
the Jagurlamudy surplus sluices, which are at a distance of miles, it is escential
that a considerable margin should be allowed to afford time for the correction of
any mistakes which may possibly be made at the head-sluice; or to obviate the
risk which might result from the shutting off of the supply to the Bank Canal,

Below Dugirala the supply of water to the canal will be only that required
to make up for evaporation, lockage, etc., and the margins existing at the Kuchi-
pudy, Nallavada, and tidal locks are ample, while that (1 foot) at the Jutur lock
wil] suffice, : .

- 14, Care must be taken that the heads of minor distributaries are placed at
) such peints on the side channels as wil]
afford a sufficient fall thence to the lands
tobeirrigated. Thisimportant matter hasnot hitherto received sufficient attention,
and it is essential to a convenient and efficient system of distribution. Dams for
raising the water level at the heads of individual irrigation chaunels are very

Of-takes of minor distributaries,

objectionable, and the primary object of the construction of the side channels, viz., )

the conveyance of water at a velocity which would have been inconvenient in a .
navigation canal, will be defeated if much of the fall originally iatended be !
climinated by a succession of dams. The general fall of the country is ample, and{
by proper location of the minor channel heads all that is necessary for the requisite
command of the lands can be secured. . :

15. The arrangements proposed for this canal are not in all respects thosa

which would have been recommended had

. not the canal been in existence. What
has been provided for in the estimates submitted is as efficient an arrangement as can
be secured under existing circumstances without undue expense. The estimates
as first submitted in November' 1872 were fully reviewed, and the requisite instruc-
tions given;* as revised many important
improvements liave been introduced and

Bank Canal,

* No. 430-B, 18th July 1873,

- omissions rectified. The first estimates amounted to Rupees 3,53,815, the revised

are Rupees 4,48,000. A comparative statement has been furnished by the Superin.
tending Engineer, but it has been made outin a manner difficult of compreliension,
the canal works and those of the distributaries being mixed up togethér. The
following abstract may however be useful :<—. ' -
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i ) Fizst Estivate. || Reviseo Estrmare. -
% Particulars. Remarks.
. Items. | Total. | Items. | Total.
/ _
i 1.—Canal. RS. BS, RS. R3.
% a. Earthworks .. e -.11,50,800 1,15,715 -
¢ b.Three Rest-houses ... ... .. 1,8001 ¢ 5.000
§ c. Head Sluice improvements ... . 1,5001% - . 8,390 .
¢ d. Ilead Lock do. - O | I 500
! e. Kistna flood Lank ... T | R 38,490
J- Irvlets above Vullabhapuram... e 695 7.275
g- Ramps O | R . 9,750
%. Raising banks above locks to hold up
£ water for navigation ... RO | 8,000 3
{ ©. Surplvs Weir and Channel, Kollipara.|| ...... 2,805 -
J+ Kollur Lock Weir alterations..,  ...|| ...... 1,000
k. Kollur Lock, 2nd class -] 13,250 23,500
t {. Vellatur Lock Weir alterations cvell wvenen 800
§ m. Do Lock ves .|| 18,410 19,400
£ n. Penumudi Lock Weir alterations ...|| ...... 800
{ o Penumudi Lock well 12,710 18,070
‘ p. J\IOI’tOIa Lock veu coe vee .o 13,]80 ...... Not required. )
Z ¢. Regulating Bridge, Mortola ... . 2,200 | ... Do. do.
és 7. Dobarlunka , do. - ... . ees 19,31h
18 Do surpius Weir .., N I 2,735 ),
£. Surplus Weir, Sadiapalum 2,200 Do. do.
;u. Tail Lock 29.g§8 26,620
2. Do. surplus Weir . 2,62 ’ 3,310
; P —lo48745 3,06,530
5 2.— Kollipara Channel. N
ga. Esrthworks ... . sese
fgb. Masonry s TS L 705 705
i Rollur side Channel.
f"ﬂ a. Earthworks sne ey e .. serees } H sevese
i b. Masonry ... SN | T 640 o1
§ DistrizuTION. . G0
} 3 —Kollur Channel,
17 aTartbworks oo .2 w5100 6,370
g b. Masonry - ... ves v . 475 1,920
¢  ¢. Compensation ... . 680 910 -
i ' 6,255 9,230
i 4.~ Vellatur Chonnel, 7 - ]
% ~a. Earthworks ... e * e | 18,720 16,720 )
r b, Masonry sor .- 3,480 1,600
{ c.Compensation .., ae 870 §70
: : 21,070
§ — ] 19,190
¢ 5.— Vellatur side Channel.
t a. Earthworks ... e . T |
{ b. Masonry s S | RS 450
§ . sierae ||y 450
% 6.~ Vemavaram Channel, .
{ " »o. Earthworks ... oo R I seeves '
! b. Masonry . T S 700 :
g ’ : 280008 700
7.—Jagojairu Channel. o
i g. Earthworks ... ... .l 5,050 2,518
‘ . Masom’ ee wea .os .. *710 9 # Instead of 6
i o . 5,760 [———s—1 3,100 | thototal ofthe tres
i. ] L estimate'wss 5,760.
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{ : The revigion of the canal levels resulted in a considerable reduction of earth-
= R ; works with, at the same time, more convenient arrangements. The fall of 7 inches
— Figsz Estinaze. | Reviseo Esriuare, 3 {  amile for the first 26 miles nearly, with the resulting velocity of about 2 feet a
Particalars tome. | Totat. | Teome. | ot I Remarks, : E‘ second, could not be reduced without g very .radical alteration of tl.le c.anal, but
‘ 1 should hereafter the trafic become of such importance as to require 1t; one or
, o ; g more locks may be interpolated. The ‘distribution -arrangements have also been
g.—lepalli Tank Clannel. BS. f  ES. BS.. ke ; ¢ revised and rendered more complete. The total of the estimate is divisible
o ;;I"‘:;:];;rks R A _.2.0.(1 T 200 ;’ { inte Irrigation .. .. .. we 'l ww .. Rupees 3,30,000
: . { Navigation ... wo e N s 45y 1,18,000
o.—TIsakapalii Channel. . - 16,830 ; * The irrigation includes the item® for admitting to the canal tke drainage of
a. Farthworks o oo %;:93’0 15:(‘)“70 : ! o, Ruvees 7.275 (1 certain lands in the upper part which
b Masowry e e e 390 583 , E _ upees 7,275 (1.1 has been intercepted thereby, and the
¢. Compets apulli Dranch. ; navigation comprises only the masonry works provided for that purpose, and not
] thwfr;i ‘:F 3,;22 ;2,383 5 the additional cost of the canal arrangements generally due to adapting it for this
fdasonry e e e 390 503 g object. ' - : -
c. Compensat“m"_' .- i { 7 16. The estimates as now submitted give a fairly accurate idea of the cost
Ulipolliem Dranch. 6.240 3 430 ‘ : 3 ’ _ : of completing this canal. Some modifi-
g. Farthworks - 3,030 ’ i j  Hetimstes should bo, considored to be a close cations will be desirable in carrying out
z' &‘ﬁj‘;’éﬁ’mﬁmﬁﬁi . e 350 . 715 z $ spproximation. * the work, but it is almost impracticable -,
' Allapurs Dranch. 2720 - to determine beforehand all the details, nor would it be advis’able to fix these abso-
a. Earthworks * .- 4’;?,8 3.815 lutely in the first instance, seeing that a gradual extension of irrigation has to be
b. Masonry fol oo oo 130 715 provided for, and it would not, therefore, be wise to anticipate this altogether and
¢. Compensa . e 7 7 to make the canal as large and complete to begin with as it is hoped it will be some
K"Of"m"pud e . 3,830 2,635 J eight or ten years hence. All the principal arrangements may -be considered to
a.fxa;:;’!:;r“ N 538 3»;;:’;’ ] :  have been settled, and a few observations will now be made on some of the details
) 2 Compensationews - ove - wve e : ;  which may perhaps with advantage be re-considered in due course. )
Prignam Branch. 1.830 2 600 ‘é 17. It has been assumed that 70,000 rather than 75,000 acres will be the
o, Ferthworks ... * 403 1,810 g T ) . .ultimate area of irrigation, and for this
b. léa;wgsation'.: . 100 60,820 44i 64 950 { _ Capacity of canal. " a bottom width of canal of 75 feet instead
¢. Lonp _ I e . ‘ ' é of 81feet, as provided for in the estimate for the first 13} miles from the head, will
10.—~Nallur Tank Channel. ] 1950 - { eufice. Similarly, in the 20 miles below the 13} miles, some diminution’ of the
g Farthwoiks e ae e 1»400 *200 ) ; 3 bottomn widths of 75, 60, and 49 feet will probably be practicable. Somne saving -
o b Masory e ey T 1,450 j—— 1,430 g may also be effected by placing the bed of the canal 3 inches higher than the lavel
+ oeswaram Channel. ¢ shownin the longitudinal section in the first 7 miles. The discharge with a depth *
11"’7;':2”0 e e ol 4360 3,980 : g of 6} feet would be considerably in excess, and it is not desirable that this should
g {3[“;5‘:‘;;' e e e gi’g , 2»%1?., ' ‘ ! i Do thecase; 6 feet will be a good working depth, and thg water surface level will
o Compensationee e e 5,005 6,675 { remain unaltered. The area of irrigatfon in 1871-72 was only 17,868 acres, and it
ka Channel. _ § is known that in the upper part of .thxs ?anal water has not been taken to the
12.—-Potumerfz a 3 480 2500 { extent which the state of the distributaries here would have allowed. On the
a En:ﬂ;‘r";’k’ o Teoo 1,205 i /  other hand, lower down the land is better adapted for wet than for dry cultiva-
Z; g,:;ensation... 570 4650 655 4,160 g tion, and it may be anticipated that the extension of irrigation will, when the
) Distributaries. ’ ' ' ' 4 drainage works shall have altered the condit'ion of the country, be both large and
> 13—Minor Distributaries. , . ' I rapid. | -
a. Earthworks oo © oo e {iiggo ' : A i ¥ The requirements of the Kistna flood bank, which is also the left bank of the
b Masoury . ere ot e e ' - 50,000 il ~canal, will have to be considered, and the completion of that which should not be
Ty Distibationn | oo, [1,05.100 eeee (L1470 Ll i Postponed will make it necessary to enlarge the canal more quickly than the
Grand Total;.a ceeens 3,53,84'3‘; 4,48,00'0 ; T S, . ‘} 7 . D .
. ; . ‘
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demand for water would render necessary. It will be observed that the spe::ial
and additional work for this flood bank, which is to be constructed, or rather
improved and rendered capable of fulfilling its object, is estimated to cost
Rupees 38,490, and it has been deemed
a part of the irrigation project, though
- . from the proportion which the irrigated®
will bear to the whole area of the delta it is evident that but little, if any, of this
charge is, strictly speaking, debitable to irrigation, which by the formation of the
canal will provide at least its share of the cost of the bank.

Below the 33} miles the dimensions of the canal have been fixed so as to
afford sufficient facilities for navigation, the bottom width to the terminus at 453
miles being 25 feet, the depth of water 5 feet, and the width at water surface 45
feet. The surface slope has been adjusted to secure the required discharge with
these arrangements. .

18. The present head-sluice has five vents ; three additional vents have been
estimated for but will not be required for
_ some years to come. Indeed, only
when the supply in the main canal is short will the capacity of this sluice be at
all inadequate even for the ultimate supposed area of 70,000 acres.

* Rather less than one-third (}})—vide para-
_ graph 2 above.

Head Sluice.

19. The provision of Rupees 9,750 for ramps for cattle crossings may stand
. until it is decided what accommodation

. Ramps (1. g). is to be allowed in corinection with receng
orlders on the subject of bridges and ferries in the deltas. Probably a consider,
ably larger sum will have to be spent on this account, and this may be met wholly
or in great part from the savings on the earthworks and other items.

20, The five required will all be in the upper 7 miles, and above the point
: where the left bank of the canal becomes

Drainage inlets.
good except that the pathway across the bridge (4 feet) is too narrow, and a mini-
mum of 6 feet should be given. Care should be taken that for towing this
bridgeway is conveniently situated. The to_w-paths are to be as close to the water
a8 possible, and about 18 inches above full supply ]Aevel ; the bridgeways should be
as little removed from the line of the tow-paths as possible.

21. Where the full supply level is above ground level the water is to be con-
fined to its proper and regular section by
continuing the side slopes up to 1 foot or
18 inches above full supply level, and the tow-paths may be conveniently placed
at the top of the side slopes.

~ 22. In the Godavery Eastern and Western Delta estimates provision was

Tow-paths.

made for rest-houses and was approved,"

Rest-houses. but since then the Government have

had the subject of the construction of such buildings under consideration, and it
is doubtful how far they are prepared to allow such charges to be included in
the Kistna Delta estimates, In the present case the Superintending Engineer has
‘ proposed to construct a second-class rest-

Rupees 1,000, - s :
pees 1,T0% house, consisting of a room 15 feet square
. - - H
>

- TR i}

the flood bank. . The design is fairly -
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. with agbath-room, near Kollipara in the!14th mile of the canal, a similar house about

9 miles west of the canal, on the road from Repalli to Nizampatam and close to
the Iskapalli distribution channels, while a first-class rest-ho use, with three rooms and
two bath-rooms, estimated to cost Rupees 3,000, has been designed for Penumudi in
the 34th mile of the canal. The first-cluss rest-house is somewhat too expensive, and

- probably actual requirements would be met by the two side rooms and bath-rooms

without the central room, by which alteration 2,000 Rupees would suffice. It is
recommenderl that 4,000 Rupees be allowed for the three rest-houses, on the ground
that the additional cost to the works will bé immaterial ; that the shelter they will
afford will be of great value to the officers and upper subordinates of the delta in the
hot weather ; and that such shelter will perhaps prove really more remunerative
than any other distinct portion of the proposed outlay. Delta officers usually

- devote their time very angrudgingly to their duties, and the Government get far
| more out of them than could be demanded. Even if the interest on the cost of

rest-houses should amount to 700 or 800 Rupees yearly there will be no loss to
Government, and it is hoped much benefit'to those for whose use they will be
primarily intended.

23. The first lock below the head will be at Kollur, 202 miles. The design
- has been prepared so as to hold up the
) water to 6:15 feet above full supply level,
with a view to facilitate navigation when the supply of water is small, The effect

4 'Kollur Lock, 21st mile.

would be to reduce by one-half the surface fall in this reach, but as it is impracticable

to obtain still water, and as the only effectual way of improving the navigation
would be the interpclation of two locks at about the 7th and 14th miles, it is not
thought advisable to incur the expense of making this lock so hfgh and raising
the banks above it, neither would it be desirablo to retaid the water at upwards

. of 71 feet above ground level. , :
It may be well to bear in mind that possibly at some future time two interme.
diate locks may be given, toselect sites for these, and then in finding earth for

the flood bank to take as much soil as may be convenient from the canal at the

- parts where cutting below the locks would i that case be required, instead of
from outside pits, arranging the berms and spoil banks accordingly, so that there '

may be nothing to be removed afterwards. :
The plan and the specification of this lock do not agree. The design shows

& chamber 612 instead of 105 feet long, and the walls are described as 11 feet
. above full supply level instead of 765 feet as drawn. - :

It seems probéble that a depth of 3 feet of concrete for the foundations will ba

| necessary. It is always advisable to provide fully adequate foundations, any
failure of these being certain to lead to great subsequent trouble and expense. The'

floorings of the side culverts and entrance and tail bays should not be less than 1 foot

, thick instead of the 6 inches shown, which is too small a depth for works of tbis class,

The girders of the tail bay bridge should be placed so as to give a clear head-
way of 113 feet. The minimum headway prescribed in Circular No. 14 is not
intended to be adopted when circumstances will admit of more room being given.
The design ‘hould be revised ; the cost will be less than the estimate.

The p;:t of Item 1. k., Rupees 8,000, appertaining to this lock, will not be

i required, -
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A plan of the arrangeméuts for the location of this lock has not been for-
wardedp The weirs have been already built on the line of the canal so the locks
have to.be placed in side channels and the curves of these will have to be laid out

to admit of easy navigation. Those
* Penumudi Lock.

de should receive attention.

the n'l(::ii:l;:rioonorl?jictipn to the use of bricks for the chambex: invert and th.e
side culvert arches, provided they be really good. Table-made bricks of good soil
may be expected to wear well. The faces of the vent arches should be of ?tone.

24. The modifications required to this weir are not very extemsive, It
has six arches of 10 feet each. The
crest should be raised to 2675 or 3 feet
below full supply level ; the end sluice vents should be closed, the other fou.r covered
in and furnished with good shutters, and the discharge over the Weu'. should
be regulated by shutters with screw gearing. The })la%form for working 'the
shutters to be 7 feet above crest, and the parapet on this side may be n.mved in 2
feet if necessary, to afford room for working the shutters. The present width of the
roadway is 11 feet, that of the tail bay bridge of the lock .13 feet, and OIT the
sketch map no road at all is shown. Probably, there.for(?, a width of 9 feet Wl'll' be
quite sufficient, being that prescribed for minor district roads. The !)!‘07.1510!1
in the estimates for the alterations ‘to this weir is 'Rupees 1,000. This will be
exceeded, but it will be more than covered by reduction of cost of the lock,

25. The next lock will be at the existing weir in the lower part of the 26th
mile. The reach above being short it
X is quite feasible to secure, still water
navigation when the irritation supply runs short. o }
In the design it is proposed to Lold up the water so as tf’ givp 6} feet on .the
Kollur Lock lower sill, but this is manifestly more t.han. 1s pecessary, anfi if a
minimum depth of 41 feet there be secured the navigation will be sufficiently

Kollur Lock Weir.

Vellatur Lock, 26th mile.

4

e
good:— Maximum water level will then be 23-08 instead of 24-83.
Top of lock walls 2458  do.  26-33.

Additional depth* of concreté in foundations may be found necessary, and if
7 " 80, will be nearly covered by the reduc-

* 3 instead of 2 feef' tion in height of walls, gates, etc.

26. With reduction in the mazximum water level above this work, the road-
' way will be 175 feet above water, which
will suffice if the. arrangements for
disposing of surplus w;a.ter, not required in the lower reach, be good: The Ve]la‘tur
channel, which has its head here, crosses the Munnunghy drain at 14 miles
below its head sluice, and surplus can be conveyed ‘by this route and there
disposed of. . - . - . '

The weir has five bays of 1 feet each, and the discherge required being €00
cubic feet a second, the crest should be 2} feet below full supply level or at 19-08.

Lock Weir;

27. There will be no éha:nge at this point of the canal bed.level, but the
- 7 / - depth of water will be reduced to 5 feet

Penumudi Lock, 34th mile. - - -below, and so a regulating lock s
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of 3:17 feet of water passing over,
shown on the plan.

satisfy the rule that the lower sill must be :
or tide, level, the proper level would be — 7-24, This conclusion is further -

supported by the intimation on the longitudinal section that low wat
level of low tide” is — 3:38, and the lower sill is 3 feet below this. The

e ®

‘ » and have been noted on the plan. " The require-
ments of the approach and tai] chunnels have likewise been noted on the separaths
plan of the lock site, g )

The longitudinal section shows that the R

epalli road crosses the Bank Canal
at about 313 tiles, and on 1

on the Atlas sheet this road is marked as crossing at Penu.
mudi, so téat it is supposed the traffic will ‘use the lock bridge. The Superin-
tending Engincer has not noticed the intended arrangements, which should be
80 carried cut as to be convenient and efficient.

28.  This work, which was built some yeafs ago, has four spar;s of 8 feet each,

and will require a raised crest 2 feet

‘ above the present floor, or at 12-50.
Two sluice vents of 3 foet width each may be allowed in the wall. The estimate

allows 800 Rupees for the altorations, and this will hardly be enough, but there
wili be some saving on the lock which will cover the extra cost of the weir. On
the plan the proper arrangements have been noted. :

29. This lock will have a dropof 4 feet. Still water navigation can be secured

in the reach above by a difference of
* 1143, ~ 107 feet between ordinary full supply

_ t1250.°. " ~level* and maximum' water level.t Two
or three matters requiring attention have been noted on the plan.

Bobarlunka Lock, 40th mile.--

80. The weir as designed with a bay of 8 feet would not, with a depth of 3
o * + feet on the crest, give the required dis-

o ' : . charge of 189 cubic feet a secoud. -The
bay should be made 10 feet and the crest should be placed at 826, giving a depth

Certain other modifications of design have been
The increased cost, if any, will be hominal.- Bridges over

Locic Weir.

locks and lock weirs should have the same width of roadway. In this case 13 feet
have been allowed for the former and 9 feet for the latter, Probably the latter is
the proper width, as there does not appear to be a road of any importance.

31,  As designed the upplr sill is to be at + 1-86 and the lower sill at —
. ' ' o - 638, but on comparing the Kistna and
Godavery levels it would appear that to
not higher than 5 feet below mean sea,

“Tail Lock, 453 miles,

€r or average

\ - Circular on the subject prescribes 3 feet

©- No.3o. below low walersprings as the properlevel

for this sill; and in all probability dead low water is quitd 0-86 below the average.

For navigation the water will require to be held up less than 1 inch above -

full supply level at the upper side of 'this lock, but to exclude Kistna freshes it
may be well to fix maximum water level at 8-50 when the water will always be a

few iches higher above than below the lock. The lock walls may as designed bé
yDuilt wpto10-87, .0 . SR '
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i i bo bo greater than is necessary,
der the tail bay bridge appears bo bo g :
o bea;l: zZtunasZrin and out whenothe river is in high ﬁocfd ; & head Wgyt ;1):
3!;:0 ? tst.wobu;)ve afrlt)ash rising to 4 feet above high water mark will suffice, an
113 feet a o _
‘dwa will then be at 18:25 instead of 20-12. o , rable
by form of lower wing, shown in dotted lines,1s in some respects pre 1
The f’f; wings of the design. Major Hasted may with advantagle ta fet:;t;
to the str-a '8 £ inggectina some of the new locks in the. Western Delta o »
epportanty ")th ;a.fwl')iew t?) see in what respects their details are good.ang. a;:;‘)hl-
GOdaverlj’r, ::;bl as regards gates too, some hints may thus be obtam.el d f ho
cable-.enc: gai:ed in the Godavery is valuable, and should be fully availed of in
experi v ! )
cafrying out the similar works in the Kistna. . S
Some improvement of the manner of joining the canal to the Kistna below the
m
tidal lgck may be effocted as noted on the Plan, B-1, Nos. 24 and 25.
32. This will be in effect a surplus weir. It will Lave one bay of 8 feet

with its crest 3 feet below full supply
Tidal Lock Weir. level or at 3-87.. Some modifications of

. They will not
i 1 d have been noted on the plan '

1 are deemed desirable, an . Ch

dsflmtoathe cost, as it is not necessary to place the cushion wall on quite so low a
a ) :

level as was proposed. .

iven off the capacity of the canal diminishes,
3. As branch channels aro give and it is requisite that there should be.

means of disposing of the greater part

i

" | Disposal of Sur;;lus 1st and 2nd reaches.

of the successive differences by surplus works, as during local heavy rain the

distributaries will often be incapable of taking much of the‘lrnga.tlon wa:;rl; .
The discharge of the canal in the first reach‘will be, wnt.h ft-;het re(iu;e as(;e :::
width of 75 feet, 1,050 cubic feet a second, of which 900 cubic fee .cad x :)1 od ut
the Kollur Lock weir into the second reach, but vi'hen .not 80 reqmred 1t as;r on
proposed to get rid of surplus to the extent of 745 cubic feet a second at a surp

weir to be placed in the 14th mile near Kollipara, the apparent reason for the .

lection of this site being that it is convenient for disch.arging thfa water into. tl:f
gepalli main drain. There are, however, several f_bjectwns to zh:)s gr;‘a;:geégell; :
. i the Kollur
i istance of between 6 and 7 miles from (above
151, the weir would be at a dis m (sbove) the Rollas
: i level of the floor or apron is at ,
lock and weir ; 2adly, the proposed le :
of the Repalli :1rain at the junction was as originally designed to have been about

31-83, and though alower level was suggested in reviewing the estimate for that
) D

drain; it is not likely that so great a difference would lse nﬁade: The Klzlsluarn l(;)(;l;
’ y drai ient - point for discharging surplus,
is too far from any drain to be a convenien : 15200 80
| 1 the estimate for the Kollipara weir a
the best plan appears to be to cance . ; e
is ki lock weir and between that an
lace a work of this kind near the Vellatur ;
l\)i’f::llztur channel, and carrying the surplus by a cu!: on the f;outl} side of the .]liandole
road into the Munnunghy drain ; the length of this cut will be about 1§ miles.

The first reach of the ¢anal is to carry 1,050 cubic feet a se:condo, theb .Kil;r
lock, weir will pass 900 cubic feet, and the Yellatur lock welf1 '6(.)}, cue dl(; t th;
Con;equéntly it_would do were 450 cubic feet'a second to. be 1scbar§m o 00
proposed Vellatur surplus weir, but in order that the capacity may be amp )

-

-
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* channelis to carry 8375 cubic feet a seco

L3

as only 225 cubic»feet a second will pass
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cubic foet may be arranged for. The maximum water level here will be 1} feet above
the full supply level, and if the weir crest be placed at 2} feet below full supply level
the maximum depth there upon will be 4 feet, and three bays of 71 feet each will

suffice. One eluice® on canal bed level

may be placed ‘in the crest wall of the
central bay. The level of the floor, or of the crest of cushion wall, will have to bo

determined with reference to the bed of the drain. The cost of the weir itself will,
if arranged on the general design of the Bobarlunka lock weir, which is suitable, be
about 4,000 Rupees against Rupees 2,865, that allowed for Kollipara weir. There
will also be the cost of the outfall channel; the similar channel from the Kollipara
site does not appear to have been estimated for, though. it is referred to in the
_abstract given in paragraph 14 above, Item 1. i. '

The Penumudi lock weir is to pass 225 cubic feet a second

Third reach.

*3x3.

» consequently
600 — 225 = 375 cubic feet a second

may have to be disposed of above
doing this is to send surplus down the
is crosses the Munnunghy drain. This
nd for irrigation, and it may, it is thought,
be made to do all that is required. An escape is marked on the tracing showing
the areas of irrigation, but a plan and estimate cannot be traced, and, so fur as can
be judged from the specification of the channel, no surplus weir has been provided,
though this was suggested in paragraph 5 of the Memorandum, No. 430-B., of
the 18th J uly 1873, for the purpose of allowing the dimensions of this distributary
to be proportioned to the acreage. At any rate a suitable escape will be required
at this point, and a plan and estimate for one capable of discharging 400 cubic feet
a second, and with the sill on channel bed level, should be Prepared.

If all surplus down to the Penumudi lock be disposed of, as suggested, the

Bubarlunka and tidal. lock weir will

get rid of any surplus below this point,
the Penumudi weir.

this point. The only feasible way of
Iskapalli channel to the point where th

Fourth and fifth reaches.

34. The diﬁ'erence of level fo be overcome is from the head-sluice to the

sill . of- the tail lock (taken as — 7 24),.
35:50 + 7244274 feet,.and is thus-
" arranged :—-

« Fallin 1st reach, 203 miles, being 7 inches'a mile

Disposal of fall from head to tail of canal.

12:00--

Kollur Lock o e 500
Full in 2nd reach, 7 inches a mile e 3171
Vellatur Lock~ ...+ . w3007
Fall in 3rd reach, 7 inches a mile- O C5:: L
Penumudi Lock ... .. .. 000-
Fall in 4th reach, 53, 8}, 2} inches a mile suécessively  1+51°
Bobarlunka Lock ... e e 4-00
Fall in 5th reach, 1 inch a ‘mile ... 0577
s Tidal Lock;.. veo e e e 910

4974
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s 38. This channe] formerly had its head at the Kistnal, but since the construc. .
as follow :— " l

»
.
*
n
. *
k3

V _ . ] I
35." The principal branch channels and the areas to be irrigated by them gre g 3
?3 |
3
)

YVell . tion of tle Bank Capal jts supply has
Iead on  Desivnafion. “Acreage. %Z’S‘ﬂt:f { :(’;zizg. { _ atar Channel . .. been obtained from the latter, TItisa
Bazk Canal.| * g very irregular work, and at Present its section is altogether out of proportion to the
| V - quantit.y of water to be conveyed. The head-sluice floor is at 15'42, and this
1,[3, i?)s. Kollipsrs Channel ...| - 6,000 703 1 Not f,ivcn" * 1,; &sg?ez; 1:;:: approximates clqsely to thelevel of the canal bed, which will be 15-33 ; but asat a
20 45 | Kollur gO- 502’338 13'?30 ) 6,0:506 8.877 acres un. . i distance of rather Jess than 1} miles from the head the bed at the Bhattiprole under-
22 6; iell?;gu dg:» -l 2500 3:190 Not gi,,en’.. _der canal and % ‘ | tannel must be gt 15-00, it is intended that the nominal bed below the head sluice
. gé’, 84 |Isakapalli “do. ... 22,283 Gii.;*;g ' Not :i»fg;"' ' small channels. shall be at 16-25, This will affect only the water surface level for discharge and
34 40 | Nallur Ta;r;; gg- g’ oo 667 | . Do g : the height of the banks, With waterway generally in excess of what is wanted, and
gg 2; g;::;t;_‘;:ka “do. T 3500 4,160 - Do.- ! : at no two sections alike, it 18 1mpraticable to secure the exact water levels desired
: - T — 3 3 ' and the work Proposed is rather for the purpose of enab.hng the old channel to cary
The proportionate reduction uader the’ Lranches to cor p] ot 1 % a depth of 41 feet of v;:ater and a supply for the estimated area of 20,000 acres
! decrease of 5,000 acres under the canal has not l?een attempted. Itis of course | ; safely, than for anything else. The falls of 10 Inches and 8 inches a mile are as
T T icable to say exactly how the irrigation will be extended and developed, small ay can, looking to the quantity of silt carried by Kistna water, be ade ted .
Eadd smpracticadle y is that in the southern part of this section of tha delta the - otherwise a broad channel, having %ome approach to regularity of sect ! h
th(t):fs};:: :?;lo‘;:b;::)‘;}t’; :tpi;. l The distribution is at present in a very imperfect bave been obtained. ’ ) 8 Fp s ¥ O Tight
x , . . , e ‘ . ,
.:tate, and the condition of the country fo be irrigated is, as regmdli dmu.lag}e, s;) dbad ? ‘ It does not appear, however, to have been ascertained whether a new channel '
- that it is not a matter of surprise that the acreage uuﬁder the bank cana  should as } could not be eut for as little or possibly less money than patching up the old one,
yet have extended to only 17,868 acres, 7 . it srovided for | snd at any rate before it is finally decided to spend 16,000’ on the earthworks of
. . 36, Thisisan old channel, and the .Onlfi; exPe“;;llt:;em:ﬂo';;i‘fg(;z; ;inz: 4 some 93 miles it will bo well to see what 5 new channel would cost. The ¢ond;.
- T 18 € sma 1 3 ; 1 1 - ; ‘
. Kollipara Channel. masonry works, to which will be added a i DN fons are apprqxlmafely— . A )
. : o hare of the sum* allowed for minor dis- | ¥ N A dlschil!‘ge of 300 cubic feet a second, )
* 15,000 roasonry. . share ot | 8 ' A velocity of about 2 feet a second, .
~ 15,000 channels. - - tribution. - ‘ . . {: 1 TIPN ’
, o - new-one, and is intended. in addition to direct ,]. { Bed of channel to be 21 feet 1n goil for a depth of 4} feet of water. *
* 37 This channel will be a new- one, an Rttt : V The bed fall ld be about 10} inch il di '
. irrigation from its left bank, to tako up % f e bed fall would be a out 105 inches a mile, and 1t would seem that the
Kollur Chaonel. * - 7 ~ the supply of the land now under that ] sld.channel would do for a drain for the country to the northwards, and that no
art of the Peddaravur channel to the east of the Repalli main drau‘l. Carcs must 15 ‘ ra}nage WO‘.ﬂd have to be passed across the new channel. .
P""f of the Ie iniee f the northwards which may be intercepted by this new JUfa cutting for the latter of about 21 feet can bhe obtained, the cost would be, at
Lo {Eaken' that graltxelz‘:lg:nt;qtrge main drain. There will probably be no difficulty in . ‘ 1 Anna a cubic yard, about 1,000 Ry-
- d’a‘;“lil;:' z:’fnt};(; if it be iiept in view when carrying out the channel, as much of ; 9% miles. Pees a nile for the part having a bottom
arranging : :

‘the latter will be in embankment and the outside cutting will i;)rm’ :tzldra’u;;mit o_f

~ The Jead-eluice will be worked under a head of 43 feet and, as hle ‘:‘ ed)l,x co

- aiécﬁérge will conséquéntly be high,-"the arr.angements sh.ouldr l:ie i;uct;iss OC; :Iesign ]
—_— this velocity as quickly as ‘possible, to y}uch end ﬁgftglxz modifical 1ons of ;

noted on the plan, .. -~ > e j
o have’ll‘)::tﬁanml has been planned with a bed fall of 9 inches a mile, and a drop ‘g )
~ . 1 foot at the $ mile of 1 foot. - The object of this arrangem_el)t 18 "?t?f’?“;e;t;ea:a
< ; i i depth of 3} feet will give a velocity of 2 fee f
~ Tesafallof 1 foot & mile with a depth o 50 laid 0t its bettors width
Lo ~ ch i y 1 may be so laid out ; its bottom w
T d, which is not foo great, the channe ay (€ uB 5 18 fot
S sei(;;) r:h:é:i be 20 feet, and the lower floor of the head sluice will be at 2} 8'17.. o
W ~The junction of the new and old chanaels can be eﬂ'gcted on a better line th ’
L . that shown on ihé SAur-ve}‘f' Plani. The 'diséhérgeéi of the I’eddgravpr and Addl;
T . o ne ill depend somewhat upon this’

i Gl <y - B

- phat the exact directiop should be. 3= ST AU |

width of 25 feet, and the soil would just suffice for banks 2 feet above water level,

3 feet wide at top with 2 to 1 interior and 1} to 1 exterjor slopes. It will be quite
o worthwhile therefore to examine whether a better, channel cannot be constructed

for the same or legs money than the estimate for the adaptation of the old one,

39. « This is an old channel four miles in length, of which the upper half is to

be retained for irrigation and the lower
. half is to be used for drainage only. It
tails into the Munnunghy drain. As designed with a bottom width of 4 feet, a depth
of water of 3 feet, and a fall of 7 inches a mile, it would carry only 3120 cubic feet

. , a second, whereas for g channel of this
- Circular 27, . )

Jagajairu channel.

dis?harge needed zﬁay amount at times to about 54 cubic feet a second. The head
sluice vent 18 3 feet wide, and if, as ig probable, it is also 3 feet high, the head

" -
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. ~ palli tank channels are not thereon noted, and it w
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fore be allowed; and the discharge then wofug: ll))ix\;{irg ;1:(?;1 thsir:‘_ ::21:)1:;:; q
ificati i i ising of the ban 5. - :
hane mOdlgcatmixx‘x:e::llclii(:xngt;;i);?rllza,e:h:a:i if fbought preferable, make the required
o ?he fudp'erhar ing capacity by a smaller increaseto the depth and an _enlarge-
31“:': tolf(') Itlh(:a b(l:;fom ividth‘. The channel is really only afsn;lalgl g:);J lIt 1138 ;; bl: _
nof i um, No. 430-B, of the uly ,
et s frt(;::tt(l:?g;rﬁfl; ?;en:‘;l’;‘:‘? tbe’head sluice was stat?d to be at .12'7 5, z
wou!d e ent section it is shown as at 11:00. No explanation of the circum-
bti:xtl:gsﬂ:leeti;:ining the arrangements genérally, or of reason for turning the
;:dwer part of the channel into & drain, has been given. _— : .y
his is the most important branch of the Bank Canal, and is in ‘
A0 Th ' to irrigate 22,500 acres, the present area
being only 2,685 acres. As will be seen
ferring to the statemient given in paragraph 14, Distr.ibutit_m Ittfm No. 9, tllxe
prran e"mgt first proposed, have been materially modified. This was par.t Y
'umg'inzzg Z alterftions in the levels of the canal, and partly to av:oxd making
‘ :If: i;f;:nel of? nearly the same width throughout, slthough as sucgessive brfnlllcr;s
- are given off the discharge gradually diminishes. 'llhe cliannel itself is, w.xt ) tz
, g’lt'on of the last two miles of its length, already in existence, but require
be gres ly improved ; the five proposed branches have yet to be made, Do
Sl o tin :m the original estimate it was pointed out thati the align-
fn commenting ~ mentof the channel is defective, but that 4
P Ne A0 muchof itis already in existence that ;
it would probably be cheaper to improve the old rather than select a new line.

4

Iskapalli Channel.

£1 b

1 did not then know that the present acreage was so small, and the cross sections P
1

Sheet & do not indicate what the dimensions of the existing channel are, but ;
on Sheet 1 7 ons ’
s T

. A ‘ and the longitudinal section of the first five
ketch map of the Western Delta an g al
’ :i‘;:s zrcso of pthe channel appear to show that the head is 1;\1 the wr]on% place, e:xll](; f
: 5 ' iles or thereabouts higher up the canal, at or near the ]
. that it should be some tbre.e mi ; s P tho canal, at or e the
head of the Jagajairu. It is not practxcable, with the mfomtxath gb.ec;‘ odecido
 whether an alteration in this direction should be made, but the subj q 1

. to be looked into, for the estimate for distribution is high, being at the rato of :
Y - .

L3 . *

ly 81 Rupees an acre (extension). . _ o
nea“g p%oint pwhich was noticed in the memorandum already quoted was the

"advantage of discharging surplus into the Munnunghy drain in the 5th mile, |

and it has been above noticed (paragraph 32) that cer’tain ?utplus ot; the car;a: %
must be so disposed of. There is no surplus work provided in the estxmat;s ﬂ(: ;
* this position, and it is essential‘that the omission should be made good. In the |

ired for irrigation wi ' than one-half,
i isch required for irrigation will be reduced more _ .
Pth milo tho dise arg: 4 ;lo and of course the difference of capacity
-307-50 to *50. - .
SR , disposing of the water.
The amount of the estimate,’ Rupees 64,970, will it is thought suffice to

-

must” be supplemented by means of |

1

" afford effective means of distribution, but the details eiideptlj néed ft}rthelr studg::
" " \Wherever the soil will allow of a greater fall than the 7 mches.a mile s l:?;g t ;
- the longitudinal Bection, with its correspondipgVveloclty;varymg from b

E:
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.2reference to the levels of the canal and of
- below four miles, is suitable,

»

1:39. feet a second, . such increase of slope should - be given, on the . ground of

economy of first construction ang subsequent maintenance, , For, Kistna Water

velocity, and it is much, better that

the country
be greater than can properly be given to distribution channels, having, when

carrying their full supply, the smallest convenient and economical depth of water,
41, Thisisa comparatively sma]l distributary, which is already in use, and

to which the improvements contemplated
Nallur Tank Channel. ' :
. are of small extent. Plan 17 shows the
1
arrangements,

It has not been mentioned whether the tank is to be kept up,
.18 it shown how the natural drainage into it is to be carried across the channel
otherwise disposed of, ‘ .

-42., This channel is at present only a little more than a mile and a half in

length, It is to be extended to just

- _ .. beyond five miles from its head, where it
.will tail into a creek and there have a surplus weir. The acreage to be irrigated

i8 6,000. The bed fall 9 inches a mile, which can be increased if found desirable,
the depth of water 2 feet, and the bottom width at the head 28 feet, diminishing
to 8 feet in the last mile. The discharge will be 85 cubic feet a second againss
an ordinary requirement of 90 and g maximum of 101 cubic feet, The difference
may be obtained either by increasing the fall to 10 inches a mile or the depth by .
between 2 and 3 inches. The head-sluice design should be modified to correspond
with the revised maximum water levels on the canal, : n-

43. This will be a new channel, with its head just above tha Bobarlunka

lock. " It has been laid out with a bed
fall of 9 inches a mile -which, . with

or

- Visweswaram Channel.

Potunuraka Channel,

be 16 feet, and at the lower end 3 feet, depth of water 2 feet.
considerable distributary from the Bank Canpal,
be from the northward should be conducted alo
the creek,

44. Advantage should be taken in Constructing sluices, re

"This is the lowest
- What little drainage there may
ng the rear of the right bank into

- etc., u istributi
Crossings of Dis tributaris. y upon distribution channels, to afford

28 much accommodation gg may be

required and obtainable for village traffic of g description

8. By this means
future expenditure on bridges will be reduced to g minimum, and it should not

45, It is perhai)s not possible to estimate accurately the gross revenue
' . "which will be derived from the extension

Result of proposed im rovements, . .
P p d .. of irrigation under the Bank Canal,

!
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because it cannot be determined beforehand what particular lands will be irrigated.

The revenue derived from the 17,868 acres supplied in 1871-72 was Rupees 86,843,
and this includes the assessment on the land independently of water-supply,
From the detailed statements for the years 1871-72 and 1872.73, recently submit-
ted to Government, it appears that in

. this the Western Delta the average
assessment is per acre Rupees 2-65.

" water-rate do. do. 2'53.

No. 716, dated 12th September 1874.

fbuf it has been pointed out that it is not quite clear how the water-rate has been

arrived at. In the southern part of the tract of country now under consideration

much of the land to be irrigated is now waste, and the outlay for its irrigation

and drainage will be entitled to be credited with the assessment as well as the

water-rate. ’ .
For the purpose of this report on the estimate it will probably be safe to

- assume that 3 Rupees an acre or 1 Rupee

Ultimaste
Present

sae

XYY

ase

. Increase... 52,132

s

RS,
70,000
17,868

less than in the Godavery will be the |
- return, and this on the contemplated °

increase of area will amount to in round

numbers 1} lakns of rupees, or more

than 33 per cent. On‘the other hand,

the expenditure already incurred on this
section of the delta is— -

_ ) i . RS,
Proozdingsvuld;u_ Bor- (Up to1873-T4)  w. v oo o . 2,24,047
;ﬁ:mﬂténhsf '1%’72" ™% Add prescat estimates ... e wee e 4,338,000
Total outlay...~ 6,72,947

. Total area of irrigation 70,000 acres at 3 Rupecs... 2,10,000

The proportion of returns is thus not materially different from that indicated for |

the extension by itself. Of course the gross returns will be.largel y reduced when

* outlay on drainage, clarges for establishments, share of main canal, etc., come to

be taken into account, but the results will certainly be good, and there appears
to be no sufficient reason therefore for delaying the commencement of lmprove-

ments, which will take many years to execute, until the financial aspect of the

. whole Western Delta can be considered, o , i 4
46. It 1is recommended that the following estimates, to which it will be seen

et
. . an addition of 8 per cent. for tools and
Amount of estimates recommended for sanction. L

to sanction them with a view to the commencement of operations next year :—

] plant has been made, be approved for |
entry in the Budget of 1875-76, and that the Government of India be requested

: : : - K8, ES.

Paragraph @ above. Main Canal ... - ... ... .. 5,40,500

- ) Tools and Plant about 8 per cent. ... 43,200 C
: - : — 5,83,700 °
- Paragrapbe § and 10sbove.  Nizamapatam Canal .., eee e 10,645 S
. ) Distribution do, ... e ees . 16,495

: 27,140
Toolsand Plant = ., ~ ... = .. 2,160 . - .

) Ny —=" 26,300
. Baok Canal ., - .., . -, " .. 4,48,000 .= -
Toolsand Plamt - ,.°." ., -7 Tgglgppte - o
S . © ——— " 4,83,800

f H
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The way in which these estimates have been prepared reflects much credit on
Lieutenant McNeil Campbell, R.E. .-

47. It must be noticed that the task of reviewing these estimates has been
made one of considerable difficulty, owing to the absence of a report from the
officer who propared them, and from the Superintending Engineer of the district.

- These officers assumed that, as former estimates had been examined, and particulars

of revision of arrangements decided upon, such reports were unnécessary, but this
was far from being the case, and it should be remembered in future.that not only
as a material assistance to this office, but also as an important aid and instruction
to the officers who may ‘carry out the works, reports explaining the connection of,

and reasons for, the various arrangements should_ be prepared and transmitted °

with all important parts of the general scheme. Some of the notes on the plans
will serve to show that the exact arrangements intended required further elucida--
tion. All descriptions of works should be as short as possible. There is only
one Bank Canal in the Western Delta, and it should be called by that name and
not Western Bank Channel Main Duct, -

48. The folrlowing estimates for the Western Delta remain fo be completed
and submitted for sanction :— .

- 1. - Commamoor Canal.

2,

Drainage betveen Bank and Nizamapatam Canals,

5. ) T o

3. Toongabudra drainage (between Nizamapatam and Commamoor
Canals). S , :

Rampairu drainage, country below the lower half of the Com-
mamoor Canzl, S

. - 4.

e -

) ) 't o
- Itis not probable that any of these will be ready in time for entry in next yeam’s

Budget. /

S (Signed) J OHN MULLINS, Lieut.-Colonel, R.E.,
28t September 1874. N T Chief Eugineer for Irrigation.
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¥ Lzst of Papers, Plam efe., submitted with the Remsed Estimate of Main Canal, W estern

o

. D - Delta, champatam Canal and Principal Branches. ¥
L L. Report (letter, No. 1, dated 20th March 1874). - . S ' ]
. ! 2. Specification Report, No. A- 1—No. 1 of the canal.
[ 3.~ Do. of head-sluice No. A- 1—-1., . . -
¢ 4 Do.of - do. East Side Channel, No. C-1—from A.10, -
5, Do. of do. prolongahon No. C:1—from A-10,
) : i' 6 Do. of ¥West Side Cha.nnel head-sfulce No. D- l—from No. 7-A. .
: 7. Do.of do. : prolongatxon. . -
; ~ 8. "Comparative Statement of the original and revised estimate, ’ )
! 4 9. Statement showmg the area cemmanded, the present and the intended area of irrigation,
( and the anfmxpated cost of works, C. C. - ) S o )
10. " Statement showmg the outlay already incurred and that now proposed on the works of
3 thxs project. . - -
N 3 11, Table showmg the veloclty, etc., of the Main Canal Ni mampauam Canal and its principa) Sy
! 5 I Lranches. - "y
: c -~ 12, Statement C. C C. showing the dxscharvc of the Mam Canal thh the depth of water on - '
'  the sluice floor varying from 7 feet to 9. I T ARSI
4 F" . _13.. Fatimate o*‘ the probable cost of mdemng the Ma.m Canal from Sxtanagram to Dugvlrala -
i Iock - :;i
- ; 14. Estimate for ralsmg and sectioning the banks of Nxzampatam Canal from Duvgu-ala. )
: ;locktoJuturlock _ .
A * : 515, Estxmate for provuhncr new gearings and shutters to the head aluxce of Maxn Canal *t )
\ Sitanagram.
. 16. Estimate for do. do East Side Channel at Duo'rrlrala locks
. F L 17 “Estimate for do. - do. West Side Channel i mm Duggirala escape weir. .
o A - Estimate for prolongation of East Side Channel from N allavada to Komaravole channel ’ -
o i 19 Sta’tement showmg the i xncrease and carriage allowed over the current rates at Bezwada. '
| S Plane - |
1. General plan showmg the area commanded by the Ni 1zampatam Cafial :
© andits principal branches e - e .. . aee R | T3
2. Longitudinal section of I\Iam Cana.l Ni xzampatam Can al a.nd 1ts two prin- . ;
i . cipal branches .., .- e 1
It 8. 4Survey and sections of Main Canal Nxzampatam C:mal from Sltana- o 3
. . gram to Jutur ... . 2 - }
© 4. Survey and section ofthe Ea.st Sxde Channel of leampatam Canal for -
, £ ’ the part to be prolonged = .. . es e U I N
- [ +, 5. Plan of head-sluice of Main Canal at Sxtanaoram . |
. i : 6. Do.of do. shutter with the 8Crew gearing as received from the ’
- ? - Chief Engineer for Irrigation ... = - aes . 1 N .
{4‘ 7. Tlan of head- sluice, East Side Channel . . .1
E B 5 .#° 8 Do. do. shutter, ete. T 1° -
{ . » 9. Do. do. West Side Channel ... . . . .1 i
"y ¢ 10.  Do. do. shutter of do. e . e ! . ee . 1. -
1 E . .. Total.. 32
£ o © 2 - .
] " MascLipatax, - . (Signed) D, McNEIL-CAMPBELL, Licut., R.E.
, 218( March 1874, - 7th Range’ Oﬁcer Kzstna .
- (» ) . J.0.HASTED, Major, RE, L
* 3 “é . - _ l)zstrtct Engineer, Kzstna \
L
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- - - . - v M Yy - _~-\R‘ = Sl _® . >:._; et m -~ e
' oo ‘ T e o " =4 N T V= adll S~ T . gk . e o -
- vem - N -éw; R g S ”~ / AR st i T ¥ e
A Ses - .o~ - e v e e L - - . o
ey e L e Tl T L v el e



" ~
> ' -
- :
o - .
* : 2
’
ot 4
A . .
S - ‘j .
. 1
“ "
3 : } : *
t.\ Eas £ - -
k]
.
~ _ H L4 } R
1 .
. x) - . - .

v

‘Revised Estimate: . " Rs.

From Licutenant D. McN EIL-CAMPBELL, R.E., -Assistant Engineer in charge of 7th ‘Range, : _' - Barthwork—Nizampatam canal, 1st reach. .., -

Kistna, to Major J. 0. HASTED, R.E.; District Engineer, Kistna, dated Masulipatam, : }- Do, ) -do. - __ 2nd and 3rd reaches e o’ 10,645

21st March 1874, No. 1. s : E . Extension of East and West Side channels .., .. .. e 8,095

; R o T . ; E: ", Masonry works.., e 18,240
f; } I mave the honor to forward plans and estimates of the Nizanipzitam canal revised in accord- } a Coxppensation for land to be taken op - e e 1,275
3 ance with the instructions contained jn memorandum, No. 397 A, from the Chief _Engineer. for ¢ e ) 1y ) Total... m
Irrigation, and beg to make the following remarks with reference to the diﬂ'erent'paragrabhs of ? - - v . e

that memorandum. ) TR e ‘ E Difference or Saving... - 84,000

2. Paragraph 2. —The gtatement called for is hérewith_foﬁvkrdgdf. L _ - & Y . - — ’
3. Paragraph 3.;AppendixC has been corrected and Supplemental Appendix C.C. has } - .- " A-I~No. 1. . ' - .

f - T . WesrErN Derra, Kisrya. . .
W Specification Report to accompany Plan and Estimate for the Main Canal Srom Sitana-
- gramto Duggirala and for the Nizampatam Canal Jrom Duggirala to Nizampatam.
'Leng(h 13 and 27 miles respectively.

been added giving the required information for the principgl channels.

4. Paragraph 4.—An Appéndix C.C.C. containing the requireq information is herewith’
forwarded. . ’ ‘

¥
.

" 5. . Paragraph 5.—A plan of the head-sluice shéwing the proposed alterations has been X
prepared and allowance made for 8Crew gearing according to the plan received from the Chief i K
- - Engineer with his letter to you, No, 903, dated 18th December 1873. .- - - 3

. " B8 A, .
L. Amount of estimate, Main Canal ... . 547.860 0 0

8 - Comprising the following items :— : . T - - :

¥ - 313,196 cubic yards of earthwork in the first half mile, at 4 ‘ L
- Annas per cubic yard e T eee e < - 85,799- 0 0 ‘
3,398,071 cubic yards of do. in the remaining 124 miles' of : -

*.__ ' the first reach to Duggirala lock, at 2 As. per cubic yard. 4,24,758 14

6., The.-formula used inAcraIculating ':trh‘e’ais‘;:harzg‘é: of jeiuices is D — 7A &I, and not }

CF 7 AvH as suggested by the Chief Engixiéer; it is nearly the same as ‘the formula 'tisgd in 3
Beardmore's Treatise on Hydraulics. - The head used was half the difference. between full supply

? : retzzteﬂy direction at 7§ miles it throws off its first branch the Bank canal at Revendrapad ;;jlig i

3 .o - = - l"'__:,“ - - K
11 A detailed longitudinal s_e‘ctionrof the Nizampatam canal between Duzgzirala and Jutw

. . * o v’ -

i i t appl he head-sluice. ; : -

levgll?a front fnfd rear 'of the slmc,esf but th{s Yas')_no app ied to t_»e ead-s u-lce ‘ : ‘ 1 " Sundries and contingencies, at Rapees 5 per cent, e .. 25,527 2 o
> 7 E Paragraph 6.—The expenditure i:q.nnotbe divided between Main canal and N izampatam 1 T o g : o 6.0
“canal. The fall of the Nizampatam canal bed has been . revised according to the instructions . : : A —_— , i ] »00,085 0 o

received from you ; the sufface fall is made parallel to tha.t‘_bt; bed which is 0-308 per mile, and the, ‘ - 64-49 Acres compensation for land to be taken up, at R-. 30 . ~ .
C. ;depth of water is"80 throughout ; this gives tha_follovging'wid.t;hs of bed, from head-sluice to ‘] . - péracre ve e el 1,950 0 " ‘:‘
.Revendrapad slaice 220 feet, from Revendrapad sluice to Duggirala lock" 141 feet, The works i % - Improvements to the head-sluice at Sitanagram .. . - - 9810 0 o -

vendrapad a giral asily stand: this depth of water, and will therefore require no . 3 g e R - > .
‘ _hlttBevt';ndf'aPad and' Du&:‘?”{“ca"e‘ 1T AR P e T ) . 3 E 3 STt L - Total Main Canal Estimate. .. 5,47,860 0 ¢
.. . alteration.” ) - ) R L ) - N ¥ STt Y S
8. -Allowance has beén made for compensation, as it is found that the earth excavated will; B f ; - Improvement of Nizampatam Canal e e 710,645 ‘
T . . 7 s, s i o ; Deo. f . Side channel - 16,495
y :’hqu tobe deposited partly in the ﬁgfds Aoutsxde ‘tl}e pres‘(fnt b@ks of El{e ifam canal. = F 3 cf o »E(" ' ide ¢ ??ne 8 ‘ 195 T 27,140 0 o . -

o 9. By reference tostatement C of velocity, etc., it will be seen that the East and West Side ! A - L : P 5 B
chaunels ‘are quite large enough for the lands now under them, and also for the proposed; |} 3 ) . L . 275000 0 oo

extensions. ST I - . % % 2. The Main Canal is to irrigate 230,000 acres of land ; it leaves the Kistna river at

RSP . . - e T L . « L 1. { 83 - he anicut, and is supplied by a head-sluice of 15 vents of

llowed for mfinor masonry works and regulating i. : Piéanagram about 200 yards above ¢ ) °
- 10 A lump 'sum of Rupees 3,000 ha)sjeen .a.l_-l.owe o ot m 7 e . ‘i eet span each, the floor of which 8 + 370 or 60 below crest of anicut. Flowing in a south.
- dams for the two side channels. ... - [0 e 3 - ) £ S 8

' i(ibb from head to this point will be 230 feet, -with side slopes of two to one. Below this point to

: has been taken, and from it it would appear that the additional ldpks pro.?osefl "oy Captain jV‘il‘)al:té . R lk_gg»ira!ahescape, weir its width will be 141 feet, and wit:h the above slopes it will be cap:;bjé of
R R.E, are f_noﬁ hecessary, - , N 4 = . R ?‘ _“,:J; _ ‘ : r;fyir!g water f?r»l55,0()0 acres. The fall of -both po._rtxons will be 027 feet per mile, am.l the
Sl g e etreen eriginal estinate submitid by Captain 'Vibarj,‘__n» _' - - Fater in them will run 8 feet deep. The sanctioned width of the canal as far as the Dugglr?la
o . 7.0 120 The dxﬂ'erence.m_ cos . vae origiy -2 fd , o ; ; eir being 96 feef, it will have to be widened by 13+ and 43 feet in the two Portions respectively
*7F5L and those now ,prepareq is as follows ;:— - | - AR S L EE 3. At Duggirala the end of the first reach of 13 miles from head there are four masonry =
R . :ii 3 :'?' . E’Oh’gz’nal' eqimjd?é. T - T ES. o s . - 4 ' . orks, two to supply the Commamprg_ Canal f:arrying wator for 1({0,0({0 acres, and two to
S I B TR - I st r oh e e 5,67,000 . . -f1pply. the East and West Side cham‘nels of the Exzamp?,tam Canal carrying water for 55,000 acres. .
P Lo _E_Igrthwork-f‘\;lga.!x:’?atam canal, 1s % X s et . o 6.590 ; r *. 14, All the water required for'."irrigatiop being taken off above Duggirala lock, the canal
Lo nere Do East Side c.hannel,q!: do." ex e‘;:‘"”i ST 99,180 ; . clow will be made a still water one, the water being held up below at the locks for navigation,
o7 o "_":T-' ’ }I_asonfx wor lf“ﬁ‘{‘“'." in 20d and ?:rd rf:a.? es_‘»‘-‘;“"'" s . B : . r which purpose an estimate has been framed for raising and sectioning banks below Duggirala,
L N R el e L "Total ... 6,02,700 .- ; . E ' . ta?niqg the bed as at preseat. T - . S R
oo - Fogin :5: PR ser St S . iy i N . -l ______'t. : ) ‘(ﬁ- ¥ S R ) - ) - S R ) - \.\ -
= el e a"‘;‘::)\; . coT K o o -, “:‘ ¥ ) r.,'f . T L ) oL N PR : . .g:.'. o
TR S SR
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5. Thereig 8 head lock ' o . S T Westreey Derra ’ : 4
on the P , TSI o .
floor and wagep levels, etc., wil be as f:llln °“.’a] and five locks on the Nizampatam Canal . Specification Report to accompany -Plan and Estimate (amounting to Rupees 9,840)
ows i— S " Jor providing sciew gearings and-new shuffars to the head-sluice of the Main Canal ta
g Sitanagran, >0 -7 7 - Ve e ST .
: = Ur > : gramh .- . .z TR Dot -
£ Nan 5 PER v, Lower Sy, ° ~ "TaI1s sluice tionsiats of 15 vents of 6 feet spah each, and with a head of 05 feet will be -
51 ° ames g L Water, - capable of _diSCharging 3,528 cubic feet a second against the required discharge of 3,450 cubic feet
= éo Sill. | fa sup- Cbatﬁber s s f.Wat:er, Chamber for the 230,000 acrés underit, at 2 cubic yards per hourper acre The present vents are 6 feet X
-~ : Plylevel.| Walls. || o - .| full sup. € 11 feet; it is- now proposed to block up the upper 3feét legving 8 feet below," which would be
a plylevel.| Walls. ) p ihe upp g9 N ,
Level - - : ample for the s?.id acreage, - o N L - S
-1 Sitanagram .. | - + 37‘5"}6 of ordinary kigh flood in rivers, - i 2. . Each of the vents will be provided with shatters worked by screw gearings as shown
2 | Duggirala |13 +33-5 12?5 +63'0_ o [ 4375 ) L 455 : «.._ in the plan accompanying the estimate, which has been drawn up after the plans received from
f Kuchipudy 7| “gll J 552 +3o-§ +§2.7o 80114255 | {308 Ifg_g V.= the Chief Engineer for Irrigation with ‘his No. 903, dated 18th December 1873. They will bo
5 %“",‘1"' | 9 +11-5 +19-5 :;:23? g'-o +145 | 1195 +33.55 k prepared in Government Workshop at Madras. The shutfers and cross beams will be of teak-
’iaz a;v;i:m tx 53 + 50 | 1105 +120 |5 g + gg +lg‘0 +205 wood ; the former will be provided with four rollers on each side ; the gropves will be lined with
i 0 12- . - - angle iron to diminish friction. - ! : AR
dal lock .. . + +12-0 ; angle iron to dim - . S - . .
. ¢ 00 |4 5;0 + 70 /180 80 | _ 460 . ‘K 3. The level of the floor of ‘this work is 37-5_above high water mark; and that of anicut
o + 70 g o crest is43feet. In order to gain the head of 0°5 feet (the minimum required) a rough stone dam ie
r low & ) : c .

Total length of f
miles . 40

tide level.

Lt

“
Lt i

. 8. At the end, the channe] tajlq int
with the sea, ard there it i provided with
9. The followin;
branches of the cana] :—

. Prolongation from Nallayada to
yards, at 1 Anna per cubic yar
rovxdxr}g Dew gearings and g

- Begulatmg dams and slujees

0 the sali creek of Nj

& additions are now provided in the revis

‘East Side Channel, -
K - -
d\om.aravole channel, 92,057 cubie

hutters to the head-gluice at Dugglrala g’5

LETY

west, and, a9 above stated, j¢
oughout are 3 feet ang

=) B

Rg,

040 - -
15
2,000

———

218t March 1871.

*, patam canal adjoining Duggirala Lock. -

‘raiged annually over the anicut.

4, n",}tement’C.C.C, prepared in compliance with the reqfxisitioﬂz of the Chief Engineer
shows clearly the quantity of water discharged through the eluice for the last nine years from 1864

. to 1872 both years inclusive.

MasuripaTan, - (Signed) . D. MCNEIL-CAMPBELE, Lieutenant, R.E,’
bt T 7th Range Oficer, Kistna.

C. l.—from A.-10.
o ) .- WEsTERN DELTA. .
Specification Report to.accompany Plan and Estimate (amounting to HRupees 3,515)
Jor providing screw gearings and shutters to the head-sluice of East Side Channel of Nizam-

Tais sluice has 6 vents, each 4X4:5; and with a minimpm head of 3-25 feet ig capable of

. discharging 972 cubic feet a second against the required discharge of 510 cubic feet a secony for -

the 34,000 acreage proposed to be taken up under it. . 3
2. The parts painted with gamboge represent the improvements now proposed ; the archeg

*. "will be prolonged 2 feet, the spandrills filled up and raised 14 feet high, the piers also to be raised

to that height for a length of 1 foot, and the rest of the piers raised 2 feet to gupport a wooden
platform 3 feet wide with railings on the Main canal side for the uss of lascars to work the screws.
3. . The screw gearings consist of _aniron bar 1§ inches thick with screw cut for a length of

\?‘x 4} feet. - The female screw to which the handle is attached on top is to be fitted between the

= - . Total.., 11,555 2 - two beams on the raised/firts of the piers and arches, - - ‘
Prolonscs: - West Side Channey. . —_— 'g 4. The fem *.rew turns between the collar platd fized around it and s0 effects the opening _
P:_'(‘)’v(i’(;’_gatlon from Nallavady ¢ Allur creek . - i i and closing f}ﬂ‘ - shutter. - ‘ - ‘
. escag;gwt;?: gearings and shutters to the head-sluﬂ:‘e in Du irala 2055 7 . The d@q&:nsiéns of the different parts are given in, the plan. o
) egulating dams.;t‘nd SIU‘i.(;es . e ,ee e * "gg aa 1,885 > 3 ) The .ioor of. this sluice is 355 above high water mark. Water in Main canal will be 8 fect 0
: . ) . ]:oob < . or 6"‘L‘e§ *0 on the front floor, and that on the rear wijll be 4-5, ; )
- N - —_— # " MasvLipamay, (Signed) -~ D. McNEIL-CAMPBELL, Lieutenant, R.E., .
Total... 4,940 1 | - 218t March 1874. .o ‘ Tth Range Ufficer, Kistna.
' v 16495 T L ' C. L—from A..10.- )

its principal brancheg g4 Ziven in tixs }épont I8—
- Main Cang] from he '
o in | ad to J o B8, :
*S. e Prmclpal Lrancheg utur fock . 5’581:;05
SO . LT " 16,495
RS A ) Total Maiy ¢ (
St TR . . ain Canal and Branches... 5,75,000 ° K8
< ‘:‘ : . fSigned) - Jo0. "ASTED,‘ Major, R.E. - ‘ ;
; - o ) Districe Enginecr, ’Kisi g - ’
’ . ;“ “ E
N ‘ﬁ Lo T
5 5 R .
o o o K .
s - i ““"‘“"h‘f?': - . . x ::-N;\i;* e 3 . e

) ) o Wesrery Dirra. .
--. Specification Report to accompany Plan and Estimate Jor prolonging Nizampatam canal, -~
East Side Channel, from the calingulah at Nallavada to Komaravole lead- -
sluice near the villuge of Poodivada, *Repally Lalug, Western Dclta, Kistna,

) Amount of estimate, Rupees 6,040.
Tais channel is to irrigate 7,000 acres of land ; it will leave the Eastern side channel at the .

. ._‘ca.lingu]ah (levél_’of ifporj7*2,5), and will be carried across N allavada along the foot of the east

o~
i . e . - 2
) b
H

-

T~ s
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bank of the Nizampatam canal for a distance of oneeighth mile, and then takes its course in an
easterly direction aleng the south bank of Nallavada down to its end, and from thence elong the south
bani of the Repa:ly main drain for a distance of three-eighth of a mile. From here the channel will be
cairied along the Pudivadavada down to Komaravole channel head-sluice 3 vents of 4 feet span, where
it wul terminate ab a level of 3 feet 14 inches above high water mark. . The Toollavagu channel
will take off at 2 miles; it is already provided for with a head-slulce of 2 vents of 4 feet span.
The total leagth of the channel will be 4§ miles, width of channel 14 feet at head reduced to 10 at
Tooiiavagu, aud again reduced to 4 feet at Komaravole channel at bottom, side slopes 2to 1, slopes
of bed 94 per mile throughout, depth of water 3 feet, and height of bunds 2 feet above water with

side siopes of 13 to 1, ]

% ASULTPATAM, (Signed) D. MCNEIL-CAMPBELL, Lie;xt., R.E,, _
91g March 1874. 7th Range Qfficer, Kistna.

D. IL.—from A-7,
. : _WesTERN Derta. - -
Specification Report to accompany Plan and Estimate (No. D. 1. amounting to Rs. 1,885)
Jor providing mew screw gearings and shutters to the head-sluice of West Side
ciannel in Duggirala weir. . ‘ ‘ :

Tais sluice has two vents, each 5 X 5, and with the minimum head of 1-25 is capable of dis-
charging 388'5 cubic feet a second against the required dischargs of 5150 cubic feet a second for -
the 21,500 acreaze proposed under it. _ . -

The parts colored with gamboge exhibit the improvements now proposed to fit up the screw
. ge.rings and sha'ters with a roadway widsh 9 feet for which certain alterations have been found
" nece~sary in the masonry at the rear, and the removal of the olj parapets. Tue spand-ili spaces -

will b2 filledin wich masonry which will bé raised to a height of 1§ feet above the arches throughout
the whole length of the-work ; the piers for a length of 1 foot wiil 2iso be raised the same
Leight. Outside this a platform 3 feet wide with railings is pllowgd for the establishment to work
the gearings. . ) . - . T i .

" hescrew gearings consist of an iron bar 2 inches thick with screw cut for a length of 5°0 feet ;
t{:e femaie screw to which the handle is attached on top is tobe fittedin betwcer the two beams
s0 eitect the opening and closing of the shutter. .

Tue dimensions of the different parts are given in the plan. - .
"The floor level of the sluice is + 34-5 above high water mark. Water in Main canal will be 8 feet
or 7 feet on floor in front ; that on the rear will be 4-5. The head nsed ia the calctlation is thus
- 1-25, or half the {ull head. ) .

SIABQLIPATAM,

91st March 1874. *

auowed for the purpose. The female screw will turn in the brass collar plaie fixed arourd it and

(Signed) . McNEIL-CAMPBELL, Lieut, R.E.,
) 7th Range (ficer, Kistna.

D 1 fom AL T

. , . WesTERN DEL1A. - s

’ gpec{ﬁcatibn Reportio aécompany the longitudinal section of West Side channel p{*olonga..
tion from Nallavada to Allur creek, for whick, in the absence of a detailed esti-

. .. mate, a lump sum of Rupees 2,055 has been allowed in the estimate. ]

. ';1'515 channel is to irrigate 2,000 acres of land; it i?i{l follow the south bank of Nizampatam

canal from Nallavada, where it ends at present, to the bl(fcked up old course of the. creek near the

yillage of Allur. 1t will have a bottom width of 3 feet, side slopes 2 to 1, and running 4 feet deep,

- with a fall of 0'87 feet, will discharge 836 cubic feet a second against the required discharge of .

30 cubic feet for the acreage proposed to be taken up under it. The banks on top will be 2 feet wide,

. - gide slopes 14 to 1, they, will be raised 2} feet above water full supply level. The bed at the

starting point willbe 4-26 above high water mark.™

MASULIPATAM, - . (Signed) ' D. McNEIL-CAMFBELL, Lieut., R.E,
15t March 1874, S e 7th Range Qfiicer, Kistna.
; 2 -IA . * ’ ‘ ' ( Y 7 )< . R ' J. 0"- HASTED,Major, R.E., .
o T o . T e - * District Engineer, Kistna.
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.No. 8. ,
te of Nizampatam Canal Main Duct and its Principal Branches.

Comparative Statement of the Original and Revised Estima
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Ly 3.9 e . i,_ ;"; 50 x 1266 | ... 1,31;13311’8 e [Widening bed.
e £33 | 5 TR S T T T - - 50 x 488 .. 2ipoo| o [Sloping east side.
134 §43 , Sg & _i_ 2] o | 513] W | 280 x 53| L L1990 | T |iwigeninm et . *
€83 £k g RN ¢ . - 70 x 832 .. 582 1dening bed.
"oy ) it 40 . Slopin 1
E §§ < { : 3 564 258 b 1512 .. 595 00 ° [1;0 g fvaei:; side.
= . : N ©° - ! . N vesn one x L, 4 ves ],2( -, see ! . . ”
£% a | ® oo = 200 x 1257 | ., 1,2;5-38 | g dening bed.
a =y 8 . 130' 60 X 1045 ] ... 6270 " %’mg east side,
g 4 . 08 ... 230 308} - 0% ,ia0n, west
‘otw 3od Jnoq +:d <] "ea0v aod anoy +od ‘sp£ -0 986-1 40 *8pL °D §56°95Y g ’ A 100 : })‘;gg . 3,005-40 o Widening bed.
spaek o1quo i e38qISIP O|qE(IEAY & . 10 x -4 54( ... % 147?0 Sloping east sida
. ~ . € ses 40 ° *
< N - 5| . (1075 230 . : Do.  west
“pu ad R = = ove xX lo 75 ven 72 . . "
dop sy qii o | ® spucoes 2od 3005 D1qUO 83¥°¢ @ ‘08-T £101°4 2 - R . (B 1% - 100 x 17-74 ] .. f"i 205 ... Widening bed.
s1qno ur mdap sy ¥ ] = T A . »774:00 Slopin i
upe{ ©1 eF.ugomp puv A120[AA = ol S A 20 x 952 ... 190-40 ping east side.
) o - .6 eee 17-6 con 230 x 176 ves 4,048:00 b ,IDO'. west ”
5 % g ol & 70 x 2045 L,43150) “,‘d‘"‘"‘g bed.
8 9 - voe R . < N . :
0% E23 | . . s ; ; 2 5x 13t .. 715 Sloping east side,
a z g EEE " L ® 8. ; 71 ... 10-8 oee 230 x 10-8 e ;2,48L.(,0 °ee ‘V.l(;o' . west T
EEQ A F g 3 110 x 1853 | ... 2,03 e | idening bed.
= I~ F ’ 8 30 .en blopmo east 'd
s E H - ) g 8 11- _10 x 179 . 17 60 eee Do ° waStSl e . f
P s | = S T T 3 J e [1126] . | 230 x 1126 .. 2,58900 | T | Widentng bog”
3% “ 0" ) ) . 3 i 0% 1971 ... 130170 | 17 [Sloping east 5]
a _ 3 o 50 x 462] ... 23100 " Do goat side.
, . i see 11-03 e 230 x 11-03 e 2 536-90 Wid - west
@108 40d 4uoy aed - -010% 30d anog aed 'sp4 *) £88-1 30 op&°n ovs'eey .} 90 x 156 1:40* 00 cen 1 ening bed.
gpaek oiquo uyeBisqosipojquieay | . M ; 40 x 1494 e ’597 60 ves Slopmg east side.
4 an N see ’ aee Do.
—= — ‘ ; 10| o [1035f oo | 280x1056) T | g3sr80| | it
orqno wx yydep 193 WM reav) 2 -puodes dod 309) c1qUd L8-555°8 A 241 Laroopas . ?0 x 114 cen 1,026:00 ven Slopin east .'d
uresg U edisyosp pus Anoojep 11 11-72 23() X 811 .o 4055 . Deo. g west side,
TR —3 B I W £ I B 1Y [ s
- 09 - . ase ’ - M -
%% Tei | - S 40 x 996/ ... aoxg0| T | qping east side.
Tze £2s | 2 ¢ f - we A 12 | o [1243] ... | 230 x1243( .. 2,96074 | . | Wideming tog”
£38 53 » g 50 X 17 16 1'372-80 . Videning bed.
T = N ' _ , H 13 51 | 40xi03s8| I ‘41520 Sl(ir;;ng weas " de
23 J R . L - . : / 7] oo 230 x 1317] ... 3,029-10| ... |Widening bed."
%2 4| = oo ' : 70 x 14981 ... 1,04860 1 ... |Sloping eass sid :
52 ” . 50 x 799¢ ... 39975 ... Do.© weste " N
— | o 121 | e | o230 x 121 | 2,78300| O | Widening bed.’ :
. “ 80 x 1455] ... L16400| .0 |Sloping east sid i
2 S . 10 x 6-94 277-60 . side. K
2 P 151 ... [12665] ... 230 x 12:65| ... 2 889 ; Ho. west
-] . . . ’ 50 cse W [14
5 . . : idening bed
: (g s : : : ; : ) 80 x 14:32| .., L,14560 | .., |Sloping east sid
2 2 L% L% 0x 903 .. 363-60 Do. west "
e g - 2 5 2 < . 0. west ,, '
& : 4 g = 3 e 8 — }
- L b o k] o 4
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Wosg— Widening Main Canal from the Head-Sluice to Duggerala Lock, ete.~(Continued.) Worx—Widening Main Canal from the Head-Sluice to Duggeralla Lock, ele.—(Continued. "
s 3 |5 E Sa] £ - § s % | 8 2 - L 5
| I A - 3 <El .. |2 : L3 L |8 |se]| B Eg| 8 8
. e8| g °. =3 Y < e CR] g2 _— g3 =2 © .| ez T . e P -~ —_—
EE w |E£®|5E 4a $s s 8 ] E3] 2 |EP|E: o 8 N 53 S8
S5 8 £33 1335 =5 ol o e e Ll @ &3 |53 £z &8 2.8 =3
w73 |87 (=7 < < 1 o 7R [aT =5 < < B =
. [ iw
1| 2| 3| 4 5 6 7 | 8 9 i 1| 2| 3| 4 5 6| 7 8 9
Dottom width of Channel 230 feel. - > < Bottom width of Channel 230feet
. ~{Continued,) . ——(Continued.)
. 30 x 11-68 | ... 2,686-40 “ldenmg bed. - ' ) 212,640 ... 56 x 1223| .., : 684 881 ... |Sloping west sido.
16| 100 1168 : 270 x 1449 ... 1,0014:30{ -.., |Sloping east side. ‘ 46 x 1015} ... 46090 | | 15)0. d east ,,
. 50 x 1229 ] ... 61475 “ee Do, west 87 x 1211} .. L053:57 | ... | Widening west .,
17 oo 1231 oo | 230 x 1251 ... 287730 ... |Widening bed. \ 47 x 1112 ., 522:46| .. Do.  east
60 x 148 ‘e 8880 ... Sloping east side. 31 . 51 x 10 321 .. 62632 | | Sloping west ,,
F0x 952 ... 47600 Do.  west ,, 41 X 1051 | ... ; 439'91 e | _Do. east ,,
18( ... (u97! ... 20 % 11-97} ... © 2,75448 e Widening bed. 22 X :;g? 1.1_2(1'99 . Widening west ,,
60 x 1604} ... 962-40 Sloping east side, - . ;8 X 11__; 699 80 Do. east ,,
0K 695! .. - 27800 f .. | Do. west 41 e [ e [ | b7 S lgaal 2?2‘2‘[ -+ |Sloping west ,,
19 ... [1295] ... 250 x 12:95 | ... 2,978:50 1 ... | Widcning bed, o §<< 1ase | SR C-4v BEE Do, east ,,
70 x 1839} ... 1,301-30 von blopmg east 91de 60 X 10-58 o ’834'80 -+ ¢ Widening west iad
4 7TI8 01 311-28) ., Do. west , 5 5x 988 sateol Do.. east ’»
20 .. [1187] ... 230 x°11-871 . ... 2,730-10 s Widening bed.” . » 0% sg3| . birired IS Sloping west ,,
: 0 x 179 ... 82530 ... |Sloping east side. . .- o 01 % 16ael 151500 W'Do' _east
o . ¢ »9¥ e idening west
40 x 735 e 2940} . ... .DO . west . 40 x 1029 41160 D e ¢ »
o1 ... |12:03] ... 230 x 1203} ... |- 276550} ... Widening bed. e . 46 x 1181l sates| T g o e:s »
* T0x 12924 ... |- 964-40 Slojing east side, o - 34 x 998 41552 (i')m" wesb v
) 10 x 746) ... 29840 ... Do. west ,, : | 86x 1446( .. 1,2256| | Widening west
22| .. |ws7| .| 230 x 157| o 2,661'10 | ...} Widening bed. | ' 48 X 10:75( ... "516:00 | .. Do.  east .,
- 60 x 14-04| ... 842821 ... |Sloping east side. - 7. . 32 800| ... 256001 0 - | Sloping west .
N 40x 985] ... 39420 . Do. west ,, ' ‘ T T T sex 9st| '33533| . Do exst
23 ver 10:6 “ene 230 x 106 vee 2,438:00 .es Widening bed. 72 x 1196 | ... 861-18 ** Wideﬁing west ”
: 60 x 1244 | .- 7464 f .. |Sloping east side. . kL 61 x 1170 | ... 71370 | Do.  east .,
. -40x 1002} ., 4008 .| Do. west ,, 8! .ol . - 33 x 688 ... 24080 | |Sloping west ..
2t .8 | ... | 20x118 | . 2,714:00| ... | Widening bed. 27 x 8suu| ... 21600 [ Do. east * ..
: ' 30x 92 | "1 -'27600| .. |Sloping east side. 101 x 1193} .. 1,20493| [0 ! Widening west |
40 x 1022 ., 408-8% e Do. west ,, . ’ 33 x 873 ... 288-09 Do. east ,,
25 .. [1047] ... 230 x 1047 ., 2,408-101 ... | Widening bed. N S O 40 x 651 . 260401 ISloping west .
: o0 x 956 ., 5780 .+ |Sloping east side. : 28 x 7:70| ... 21560 . Do east
40 x 9-68| ... '38748) ... Do. west ,, . : ' C 6L x 114 L 71296 7 | Widening west ..
26| .. (1071} ... |. 230 x 10:71 e - 2,463:39 e Widening bed: - (9 x11-67| ... %0523 Do. east
- 50 x 9386 ... 469-30 . Sloping east side. 10} ... 1 ... .- 32 x 362 - 11584 o Sloping west
40 x 1014} ... 405 60 Do. west ,, 24 x 508 .., 14352 - . Do. cast
J — s e . . 86 x 8221 ... 70692 vee Widening west ,
101,870'9Q . . . . 48 x 1161 ... 557-28 Do. east ,
271 4011087 . 230%1087) ... |- 238048 .. |Widening bed. - ]~ o .
‘ 60x 9221-., |  55350{ .., (Sloping east side. v Nizaxpatax CanaL winENING—(Continied.)
40 x 1224 | ... 48960 | ... Do. - west ,, - ) Brought forward 21,696-22
N , ‘ . , roug ee 7 ’
99.r
] 4. 83,4238 W 1l .. | .. we | 24X 416] ... 99841 . [Sloping west 3
e St e - >y = ? . 36
- 104,87098°x 100 . | - : 21 x 516} ... 108 Do. east ,,
57 - 388,411 ' . gg X 2‘2; eee 224, ;g cer ngenmg wes: "
. o ) : - X it =" 0. east ,, |
- e~ 8 4 B ‘ ° 12 [TY) ane ove 27 x 4'58 soo 123 65 sarn Sloping West :’ '
" --. 3,423:58 x 40 _ . - 22 x 612 ... 13464 Do. east
T — .5,972‘ o - : \ ' ?g % 1??3 ' ggg gg 11()ien1nﬂ' west ,,
" g s ; X litla 1 ... : ’ 0 east ,,
S —_— , : : 13 oo | 32 x 583 .- 18636 ... |Sloping west .,
S - 393,483 - . d ane- . ‘ 1I8x 518| ... 93-24 .. Deo. east ,,
¢ . N ~ * 750,287 | Deduct for work already:a . . ]34 x 1329 | 45186 . Widening west ,,
‘ . L - —| tioned. : - T 8 x 894 ... 74202 . Do. ~ east ,,
_ - 313,196 | Cubic yards. . ’ : ‘ -




W IVidening Main Canc;.lfrom the Iead-Sluice to Duggeralla Lock, etc.—(Continued.)
08K~ ¢t

: : A : a q
.'5 E :E: 0 3 °a’ E:o 8 E . .
3fl 575 128 s, |eE| s | 3s —
B2 2 |2P|2E| £ |23| &3 33
£4 §|2=|28] E= |28] 2
5 6| 7 | 8| 9
1 2 3 4
Bottom width of Channel 230 feet. .
—(Continued.)
. 78:00| ... |Sloping west side.
1412640 ... . 3}3g :(( 22(7) - 4726 e Do. east ,,
! 123 x 96)| ... 1,191-87 <.« | Widening west ,,
\ Nil oe Nil. vee D?. east ,,
; 20 x  533] ... 11040 | . |Sloping west ..
- 15 ese .o YT ]8 X 493 88.74 vee .],0.. east_ v
44 x 713 31372 ee \Videning west ,,
90 x 883 79470 e Do. east. ,,
16 x 478 7656 . Sloping west
189 - ” 14 x 434 ... 6104 Do. east ,,
112 x 938} ... 1,073:52 Widening west ,,
i7 x: 538 7946 ... Do. - east ~ .,
. — 29,889 81
" . 155-40 .- Sloping west -,
17| 1820] o || S0x 818 Lol . ping st
) 35 x 555 138751 ... |Widening west ,,
- ]18 ;: 10451 ... 1,160-16 vee Do. east ,,
| Dettom wédltg o 15540 Sloping west
WA X aer| 79391 .. | Do. east ..
2 x 555 . 18875| ... | Widening west .y
s 4| o 10089 0 | Do. east
- 2,129-17
282| .. |Sloping west ,,
18 | 2610) . X s 33 291 .. IK))O-, east
17 X 137 25812 we.*” | Widening west ,,
86 x 119 100 Do. east ,,
2 X 050) - 16440 ... |Sloping west ..
19 B 30 X 5.28 X 67-52 Do. ecast ,,
' 16 x 422 816V ... | Widening west ,,
15 x 515{ 173 40 . Do. east ,,
30 x 278 . 54 53 . Sloping west ,,
20 - N 19 x. 287 - 6592 . Do. "east ,,
16 x ?12 - 16 56 es Widening west ,,
S X Tost- 27612 7 | Do-icast .,
) 39 x 708 - 6205 . Sloping west ,,
21 | .- . 16 x 3881 o 5484 ... Do. east ,
14 x 8921 - 6270 ... | Widening west -
15 % 418 - 210-00 Do. east ,,
30 x 70 7308 . Sloping west ,,
2] - - 2L x 348} - 9540} ... Do. east ,,
) 18 x 53 €3-36 Widening west ,,
16 x 3:96 199 23 . Do. east ,
29x 6 SZ . 7521 . Sloping west
Bl e | Bx s 7348] O Do. east .,
22 x 3341 - 4942| . |Widening west ’
14 x 3:23 o 19252 we | Do. east ,,
31 x 6. ! .108-40 Sloping west ,,
# - N h 20 x - 542 3011 ves Do. . east ,,
17 x 117 - 32465 o Widening west ,,
Bx T 2:25| ... Do. east ,,
3 x .
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Work— Wic.lem'ng Main Canal from the Head-Sluice to Duggeralla Lock, etc.—(Concluded.)
~— M ' D B N
- E - ] 1]
g S [Sa| B S| § §
22 2 [Se|fE| s, [sf]| 2. |3 —
v 4 ] - o2
i § 55|25 28 |zE| 8§ | B
= H |a” |5 <* < e S
1] 2| 3| 4 5 6 7 | s | 9
Bottom width of Channel 230 JSeel.
- =—(Concluded.)
25 2,640) ... | ... 13 x 681) .. 8853 (. ... |Sloping west side.
Nil. Nil. oo. east
46914 ... 42044 ., [Widening west ,,
Nil. . Nil. o | oDO: east .
26 17 x 354 ... €0-181 , |Sloping west ,,
20 x 35 | ... 71-00 .. Do. “east ,,
22 x 376| ... 8272 idening west ,,
.25 x 495 .. 12373 ... Do. ~ east ,,
3,798 61
» s e,
33,685'42 x 2,640 = 3,293,978
. 27
’
2,129:17 x 1,320 = 104,093 .
L. 27 : .
Latter 124 miles deductipg work alreadysanctioned, 3,398,071 RS, T
o cubic yards, at As. 2 per cubic yard - 4,24758 14 ¢
Of the 1s¢ half mile 843,196 cubic yards, at As, 4 per cubio
yard ... e e 85799 030 -
Sundries and Contingencies, at Rupees 5 per cent. ... e 25527 2 0
-~ & \—
. Total Earthwork Estimate for the first thirteen miles of
Nizampatam canal .., 5,36,085 0 o0 .
6449 Acres of compensation, at Rupees 30 per acre L935 0 o
. - ’ Grand Total.,. 5,38,020 0—0
’ Improvements to Head-Sluice at Setanagaram and providing
screw gearing and new shutters .., v eee 9,840 0 o
Do. to east side channel branch duct ., 3,515 0 0
Do. to west  do. do. do. ... .- 1,885 0 o
. - Raising and sectioning banks of the main Nizampatam canal
+J1 " below Duggeralla to hold up water for still water navigation ]
" ias per estimate attached ... Tt e 10,615 0 o
Prolongation of east side channe] branch duct from Nalla-
. vada to Komaravole channel 6,040 0 o
_ Do. of west do. do from .., .. 2,055 0 0
Regulating dams and sluices to the side channels 3,000 0 o
- N 4\
Total Main Canal and its subsidiary works.., 5,75,000 0 o
(Signed) - J. 0. NASTED, Msjor, R.E,,
District Engineer, Kistng.
L. A

-
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DETAILED ESTIMATE No. 1 A. OF 1873.74, .
Kistia Disteicr—Wesrzex Diavra, »
- Main Canal.
Wosx.—Improvements to the Head-Sluice. , -
: Mzasurruesy, a. | &
4 S
. R R DT
_ Particulars.. s E’ 3 < 5:‘5 43.
g S -8 ) 23 2 g
“. S | &8 |'& Ky 3%
Bough Stone-in-chunom. . , o '
Over cut-stone DDt e aee  eme o wer 15 601 25 | 15 . 337:50
15 (%ez'%)’ 125 ‘
Do. . in archway  see  cer  eee ) . 25 51881
Piers and corresponding half of abutments ...} 15 325} 30 | 65 950-62
Cutwatersof  do. do, o ]| 10 30} 125 65 - 36362
Total Cubie feet of Rough Stone-in-chinm--- e o eee 2,202 55
R ; - or
C. yds. 8157
Cut-stone Work. " ¥ : d -
Cat-stone in vent e ses  ene ] 15 80 | 25 | 10 N 30000
Do. underjoist8... ... we oo} 16 15 | 123) 017 vee 51
DO. GbOVQ do. - sew a0 sse 16 20 1'0 " 0‘208 » [T 6'65
Total Cubic feet of Cut-stone work...| ... . . .oe | 31175
. or
C. yds. | 1154
Cut-stone Facing. . 7
Wall above cut-stone in vent ... ol 13 (5'(3A oo 30.} 2700
- Area,
Do. inarchwall .. .- .. .. }5 5 (29’27)_"' 439 05
B} . ) 70905
Piers and corresponding half of abutments ... 15 | 65 e | 65 }I 63375
Catwaters of do. do. el 15 1 60 | ... | 75 || 67500
Total Cubic feet of Cut-stone facing...| o wel e . 12,017-80
. . - or
S.yds. || 224-20
Pointing as per the above facing - ... erel  eve . vee | Sqrs. 20°17
. - ]
Food ‘Work.,, . .
ggaﬁs v e e w vl 2 1350 | o7s| 0751 ... 151-87
utters o ae e e nel 1501 69020 0251 85 220-57
Joists over cutwaters .., .. ... 16 .| 60.{ 05 | 075 36-00
Planks overjoists . .. .. .0 I| 1 |1350 | s0.| o25| . | 10125
. e t g™t e ]| 18 033] 025) 30 v 3-96
Bottom r e e e | 157 012)'012) 275) .. 059
Top Ul e e { :gg'g 05 8-32 %i'gg
) - . e .se , . . * 0’42 o VU 5 YY)
'Islértf:t'g!edlate do. e . wo| :1 {1380 | 033 033 .. 1502 -
b ey .se seq e P 16 " 2'5 0 25 0'25 ves 3-50
N ¢  em————
Total Cnbxc feet of Wood work e | wen | e we |7 67623

1
[ ] .
£ ot
” «
.
v
(4 ~
4 i ﬁ"i
L}
0 v

Wosr. —Improvementn to the Head-Sluice.—( Concluded.)

4

Mnsunw ENT, a T
. - . - S S
Particulars. 2 = = ; © & =&
g o | Z-| B 85 S5
= g L 8‘ S o = @
= = a a wa 8
Iron Work. : Inches
Area
Bolts for fixing the shutters, 1 inch diameter.| 30 85 0-7,854 cee 200-27
Heads for do. do. | 30 3‘(1& 30 | 1'5 - 40°50
. rea.

. Nuts do. octagon, 3 inches diameter ... e | 80 «(7-068) 1-5 318-06
Plates under nuts . . 30 30| 30 | 05 . 135 00
Rollers, 3 inches exterior diameter ... 120 4'% 4711 10 . 2,260-80

rea.
Axletrees, 1 inch diameter in centre 120 (-7854) 4-00 376-99
Do. do. ends - .. .. 120 | 35 00| 10l ... | 4200
Plates far axletrees ... e . .| 240 90 | 20 | 05 . 2,160-00
Thick parts attached to end plate ... .| 120 30 | 80 ; 15 | .. |1,620:00
Plate at end of shutters .| 30 [[1140 |.60 05 vee  [10,260:00
Do. ;'or shutter planks where the wheels are | 120 90 | 25 { 05 1,350:00
use
Do. - sides of the shutters s .| 80 1020 6'% 05 w. |9,180-00
: N rea.
Bolts for do., 1 inch diameter cee  eee| 780. 4'(11' 0.7,854. 2,450-44
. . Cde
Round heads of do., 2 inches diameter 1 inch{ 780 209 e . 1,630-20
height. )
Total Cubic inches of Iron work...| .. aoe e 32,402°26
or
1bs. |} 9,076:26
Angle iron vee ces " ene e 1 600 X7'5| .. 1bs. | 4,500-00
Total Ibs. of Iron work...| ... o | e . .. 11357626
_ (Signed) D. CAMPBELL, Lieutenant, R.E,
- . 7th Range Oﬁiccr, Kulna.
ABSTRACT ESTIMATE No. 1 A of 1873-74.
Kisrna Disteicr—WESTERN DELTA,
Muin Canal,
Work.—Improvements to the Head-Sluice.
%‘;"’%}’t’ Description of Work. Rate. Per. - | Amount. - Total. -
L ]
. . BS. A. P. ES. A. P.} BS. A. P,
81-57 | Cubic yards of rough stone-in- 3 1 21C.yd 250 10 6
chunam. .
. 1154 |. Do. of cut-stone work ... 11 0 0| Do. 126 15 0
.. 224-20 Sq yards of cut-stone facing ... 1 310(Sq.yd. | 27714 7
2017 | Squares of pomtmw 2 4 2 |Square, 46 3 6
Removing piers and cutwaters. |  ...... ceause 50 0 0
b : S B 110 A O
Sundries and Contingencies ... 5 0 01l Cent. 38 4 5] :
Totaloe|  wvwee | corne | cerses 79 0 o
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Worz.—Improvements to the Head-Sluice.—(Concluded.) . : Woax.—I’rovidinf;»; new Shutters and Screw gearings to the six Vents, etc.—(Continued.)
1 1 . . , .
. - i
Q“a'i\?t’ Description of Work. Rate. o | Per. Amount. | . Total. i : MessvrzueNT. g g
or No. . o z .S S
Particulars. 2 |.4 =5 r ] 28
. S RS. A. P, BS. A P.| B8 a. g & s B sg =8
57623 | C. feet of teakwood work ... 2 8 0/C. foot. |1410 9 o ¥ = = g | a @ e
13.576:26 | Ibs: of wrought-iron 0 2 6| 1Ib, 2,121 4 7 ok g
15 | Shutters gearing estimated as| 207 3 0| Eack. 3,107 13 o e B ] drch Work. -
(,éili.efpg:tri:::: 1;(1)1: dIrrlgatgcl)l: ; ] 4l Arches, semicircular ... 6.1 864 20 [ 15 155 52
— Vide his Memo., No. 903, : . _ g o9 _ C. vards g.r76
dated 18th December 1873. ’ : . j Cut-stone Work. . - yarcs.
g;f:ﬁ}g’:gr %?)‘ '((ii%. pee seseee g?g 8 g : Cut granite stones in archway... oo e 6 60 | 10 | 10 36 00
0 . LXT T e 1 seses . 9 - R B
.| Land carriage of do: oo soeres 49 0 0. ; Total Cubic feet of Granite stones...| ... © 8600
. —_— % . or
. 749310 9 ] i t-st k.| .. . :
Sundries and Contingencics... 100 0| Cent. 241 5 3 ‘ Total Cubic yards of Cut-stone wor . 1-33
) 8.235 0 0 "Cut-stone Facing.
. R 143 . -
Future allowance increased... 10°0 0} Cent. 815 0 0 ’ ] Piers and abutments ... w12 2:0 . 25 60-00
; — 9,050 0 o ‘ Cutwaters 5 5-0 25 6250
Total Esti ’ —_— : Pials sides and top ... - 1 1430 | 50 | ... [l21500
otal Estimate... | ...... v vere 9,840 0 0 . Parapet wall 1 410 | 80 | ... |12300
: - Area.
(Signed)  J. 0, IIASTED Major, B.E _ Blocked up part of the arch ... e ee] 6 (4+56) .o 27-36
- A L] » ) o4, . .
- District Engineer, ’Kistna. “ Total Square feet of Facing...| ... wo oo | .. [148786.
. . or
MasuLipaTay, (Signed)  D. CAMPBELL, Lieutenant, RE, . S. ydsfi 5420
21zt Mgrch 1874, - . Tth Bange Oﬂicer. Kistna, i RS )
~ Pointing as for the atove facing N B ee . <o || 487°86
, — . or
- - . - . . = ] Sqra. 4-87
F?'- ] ) Dlastering Work. . —
DETAILED ESTIMATE No. 10 A or 1873-74. ) Soffit of a éhes 6 6:28)°10 37-68
N r ey LXX ) e .re ° ° *ne *
Krs?m District—WesTERN Drrra, - or
) Nizampatam Canal, East Side Channel. L Wood Work Sars. -—-__0'37
Work.—Providing new Shutters and Screw gearings to the six Vents (of 4 X 4-5) of the existi " Beams 2 1380 | 042] 067 e ” 2138
' Head-Sluice. (of 4 4-5) o the existing , Shutters O 6 | 433| o21] 50 | ... 27-97
- ] Joists over piers . 5 625/ 033] 05 515
, = : . - - ] Upright posts 7 30 0-25] 033 - 173 -
| MEeasvremENT. g & - -y Struts, upper 5 30 | 025] 025 093
Particulars. - g T = o S ¢ Do. lower ... .. 501 25| 025 025) .. 078
articulars, 2 .a = g ° g = ; Platform planks... 1 1400 | 40 | 017 27-20
zg 5 3 £ S8 [ 23, i Rails o e e 2 400 | 012] 025} .. 2:40
S (= 2 53 53 £ . - : _—
— - . M ©u o o ;f Total Cubic feet of Wood work...| ... T 86 84
ough Stone-in-chunam. -4 P :
Piers . 5 2:0 . . _ g ] Wrought Iron Work.
Cutwaters of do. e s 5 2-0 i???3 gg gg_oo ; ," . Area. ’
Spandrils ee vor we o e . 6 20 | 20 | 20 vee 4'8'25 I Bars, 1 diameter 6 178 600 64000
Pial over arches and piers ... . 1 [l400 20 15- o 120,88 ,"",’ ) . Area. .
Do. remainder over piers ... | 5 20 | 1-383] 15 e 19-95 fy Female screws, 5 inches diameter 6 19-63 - 50 588-90
Poi: J do.  over abutments . 2 3801 133} 15 ]?.97 : Square partof do,., 6 3'2‘ 1 30 | 10 5400
arapet wall .., .. ) o= | 7. 3 rea.
P _ el 1 140 ?Area.} 25| 10 50-00 : Handles, centre, 5 inches do. ... 6 19-63 10 ‘o 117-78
Blocking up the arch in front,, . . o Do. remainder . e 6 35 15 10 31:50
10 tront... 6 (2 28) 1-0% 13-68 . i . Bosses at end of shafts °* 6 25 | 25 | 290 7500
Total Cubic feet £ —_ - Socket pieces, thick part 6 80 2:5 30 . 360-00
- el of Masonry work.,, . . . 346;85 : ShDo ;emair}de% e ) 6 1180, 25 | o8 97'50
o o oe plat t h i 5 ‘3 . 73
C.yards.| 1284 : dowg. es lor boss to press on when forcing 6 1250 [ 25 | 025 . 9375
‘ b ' 0
~ ! s »:\]
. 3 i\- ;. -
. 4 . -




) ’
<
_Worx.—Providiog new shutters and screw gearings to the 6 vents, eto.—( Concluded.)
Measurensnt, a )
L S
. 5 r < c: . ot
. I X - 1 = . g “-—1 <
Particu m .§ 5 g ,g. , 5 - g §
> K | | a @ | 83
‘ i ieces } ineh dia- Area.
D eter 8 tho socket ploces 1 nehdiv- )1y Nooo | aims | 31809
Heads and nuts of do. 2; 20/ 15 1 05 3600
Plates at the bottom of shutters e o 17.0 25} 05 . 12750
Plates over holding down bolts ves .. 7 115 3'(3& e 0-25 6037
Holding down bolts 4 inch diameter ... ...| 14 {300 0-4418 . 18555
Do. d do. ‘ heads and nuts 28 20 | 20 0-25 . 2800
Do. do. plates 7 4120 |120 |-025 - 25200
: 04 975 Area.
Bolta for fixing brass collar § inch diameter ... . 0-196 45-86
Heads and nuts of do,  do. | 48 1'0. 10 | 02 . 1200
Sundry iron for joint nails, ete. cee ] e 60-00
Total cubic inches of wrought iron...| - . . 3,18::-80
r
lbs. | 89182
. Brass work. ———
Collar plates ... .. .. .. 6 115 {115 | 05 39675
. Area.
Deduct for screw box, 3 inch diameter e b 6 706 05 . 2118
Total cubic inches of deduction... . .. 37557
: or
Ibs. | 11278
Turning male and female screw see 6 55=330 R.feet| ...
Grooving work ...1480 Jeet ...
Angle iron e e . 56l X 74 = 420 Ibs.

- (Signed)

D. CAMPBELL, Licutenant, R.E.,
Tth Range Oficer, Kistna.

ABSTRACT ESTIMATE No. 10 A of 1873-74.
Est§a Disteicr, Westzen Derra.
“Nizampatam Canal, East Side Channel.
Worr.—Providing new shutters and screw gearings to tho 6 vents (4 x 4'5) of the existing

head-sluice.

tit . . )
Q| Description of Work. - _Rate. | Per. | Amount Total .
®

. BS. A. P RS. 4. P.| ES. A. P

12:84 | Cubic yards of rough stone-in-| 3 10 C.yd| 46 8 8
chunam, -

?gg Do. of arch work ... 5 8 0] Do. 31 10 10
5 Do. of cutstone work ... 10 0 0{ Do. 13 4 9
4'80 Sq. yards of cutatone facing 1 2 0}8q.yd 6015 7
3,3; Squares of pointing work~ ...| 2.2 g Square. | 10 5 6
480 Do.  of Plastering work ... 210 0f Do. 015 6
Running feet of grooving work .| 0 8 0| R ft. [~ 24 0 0

: —_— 187 12 10

Sundries,5pgr cent.., 732

Total... N e 195 0 0

e

Work.—~Providing new shutters and screw gearings to the 6 vents (4 X 45) of the existing
head-sluice.— (Conc luded.)

Ql;: nl\t:l:.y ) " Description of Work, Rate. Per. Amount, Total.
RS. 4, P.| BS. A. P.| RS. 4, P,
8684 | Cubic feet of teakwood work ... 2 8 0| C.foot |-217 1 7
1,311-82 | 1bs. of iron wrought and put up. 0 2 6| 1b. 20415 6
112-78 | Ibs. of brass work - 20 0 0y 1d. 2,255 9 7
330 | Running feet of turning male 2 0 0/ R. foot 66 0 0 g
and female screw. .
: . — 2,743 10 8
Sundries, 10 per cent... | ... | ... | .. . 274 0 0
S Total . | oo | eern | . 301710 8
Allowance for future increased |  ...... T 302 5 4
rate 10 per cent.
Total...| .. | s | L. 3320 0 o
Grand Total, Estimate... | ... R T 3515 0 o0
MasoLipaTAN, (Signed) D. CAMPBELL, Lieutenant, R E.,

21st March 1874,

(Signed)

7th Range Oficer, Kistna.

J. 0. HASTED, Msjor, R.E,
District Engineer, Kistna.

DETAILED ESTIMATE, No. 7-A OF 1873.74.
KistNa DisteicT, WrsTERN Divrra,
Nizampatam Canal, West Side Channel.
- Work.—Providing new shutters and screw gearings to the 2 vents of (5 % 8) of the head-sluice.

MeAsvREMENTS, g g
@ - = o o
.Detail of Work. 24 ]2 |82 o, | =4
. g 23 |E2 55 | 25
. 3 | 2 |52 28 | 58
Z a A /A= | & o
Masoney. .
. Rough stone-in-chunam.
Straightening centre pier 1 10 | 025(100 || ...... 2:50
Do. side piers above dividing wall ... 2 10 025 40 || ...... 2:00
Spandrills - 2 170 20 | 25 | ... 11-70
Platform in front above the arch 1 (190 | 088] 15 23:65
Do. do do. piers 3 30 | 125 15 || ... 16:87
Parapet walls including coping see 2 1190 1171 30 )1 ... 133 38
"Removing masonry and fitting holding down 3 30 | 10 10 | ... 9:00
: bolts and plates, . —
Total cubic feet of rough stone-in-chunam .. 199-10
Or cubic yards... | = f T T 7-37
Coroon work «ee_u.. Running feet.| _ 10-0
Arch work, gemicircular . 2 1020 125 15 || ... 38:25
- 4
’ Total cubic feet of arch work... . . P . 3825
or
Cubic yards... T TV R . 1-41
Plastering soffit of arches ... .., 2° | 78 | 125 ... 19-50 | ......
Total squares of plastering... 19-501 ....
or
Square yards... 0-19 | ......

.
e o -



[
Wogrt.—Providing new shutters and screw gearings to the 2 vents, etec.—(Contd.) .
MEASUREMENTS. g g
) s - o <]
H \ 3 o = 8}5 O & =B
-~ Detall Of “ Ork- .g ‘gﬂ rg _E =0 .= .5 k] E
8 S | & |82 &8 | B8
Z = 8] |/T | = o
Cut-stone facing. o 190 | 525 19950 | oo
Paripet walls ... vee 1 1190 | 183 3477 .
Platform wall ve.
Total square feet of cut-stone facing... .o 2%1'27 ......
. ‘ Square yards... oes 2603 | ......
Pointing as per the above facing e oes 2?:27 ee
2:34 .
Wood work. ‘
4 || 80 | 0-5 | 0-67 1072
Shatiers. o | 533| 025| 55| | 1582
Girders .. ... e 2 | 80 | 033 055} ... 290
Joists over piers . 3 || 55 | 033 05 . 2:72
Upright post 5 3-25| 025} 033 ...... 1-34
Handrails e o 2 f190 | 012| 0174 ... 0-77
: 3 | 325) 025| 033} ... 080
Slt)mts](upper) 3 o2 | van| 083 o8
o. lower ... .
Platform placks 1 (190 300} 017} ... 9:69
Total cubic feet of wood work .. o 44-87
Inches.
Iron work. . Area. ’
Bars’ 2 inches diameter 9 660 (31416) | ...... 414'69
Female screws, 5% inches diameter ... 2 (23'75) ...... 249 37
Square of do. 2 35 35 cereee 24-50
Boss at end of shafts .., 2 4'% 30 | 225 ... 5100
"~ Area
Handle (centre) 5% inches diameter ... 9 (23:75) 10 | ... 47-50
Do. remainder . 2 [|430 ] 200 | 05 | ... 86-:00
Socket piece (thick part) ree 2 60 | 30 | 35 || ... 12660
Do. (thin part) ... ... 2 1840 | 80 | 075} ...... 153-00
Shoe plate 2 (485 | 30 { 05 || ... 145°50
Area.
Bolts 1 inch diameter for fixing socket piece.. 8 [171°0 (7854) || ... 41610
Nuts and heads for do. 16 2:25) 225} 05 | ... 40 50
Plate to let in the bottom of shutter ... 7 420 30 05 . 441:00
Do. over holding down bolts 4 115 | 30 | 05 || ... 6900
- Area.
ITvlding down bolts 1 inch diameter ... 8 (300 (7854) || ... 18 49
Nuts and heads of do. 16 2:251 2:25] 03 .40°50
Holding down plates 4 120 {120 0251 ...... 14400
’ ) Arca. *
Dolts for fixing brass plate L inch diameter ...| -8 | 100 (193)  § ... 1544
Nuts and heads of do. 16 1-0 10 1 6251 ..... 400
Sundry iron for joints nailes, ete. 150
2534-59
. or
Total lbs ofiron ... ... .. . we | 0 1 U L 7069 85

LI WD T,

12 e T AR | i

. ek - -

Cr

Wozr.—Proviling new shutters and seraw gearings to the 2 vents, .etc.—(C'onc ld.)

-

Detail of Work, .

Drass work.
Collar plates

Total cubic inches...

Deduct from brass plate for the round cut in
centre ...

Total inches of brass...

Total Ibs, of brass eee 1bs.

Turmn«r male and female screw, Ranning feet.
Angle iron ... Running feet

MeasorEMENTS, g &
& _ . O S
S| 5| 5. [s8s5] o =
E S | 8 |S») £E85 | 23
2 | S| & |&g2| 58 | 88
2 |15 |15 | 075 ... | 19837
. . e | e | eeens | 19837
Area, : )
1 (3'14) 073 ... 2-35
. R . e | 19602
or
. N . . sREs S 58 86
65 RO R .
60 x’u, == ]bs. 4.)0 .......... .
[

ABSTRACT ESTIMATE No. 7 or 1873-74.
Kistya Disteict, Westery DeLta.
A izampatam Canal, WWest Side Channel,
Work.—DProviding new shutters and screw gearings to the 2 vents (of 5 X 5) of the head-sluice.

Quantity. Description of Work.

7-37 | Cubic yards of rough .stone-in-
chunam
141 Do. of archwork
0-19 | Squaresof plastering ...
26-03 | Square yards of cut-stone facmg
<2:34 | Squares of pointing ...

Sundries and contingencies ...

H
Removing old masonry .
.44 87 | Cubic feet of teak-nood wrought
and putup ...

. 709-06 | Ibs of iron wrought and put up
 58-86 | Ibs of brass cost and fitting .-
65 | Turning male and female screws
450 | Ibs, angleiron . .. ..

Sundries and superintendence...

| Allowance for futuro increased
“| rates ...
10 { Running feet of coroon work ...

Grand Total...

Rate. ' Per. Amount, Total.
l RS. A, P.
310 0 C.yd. 26 11 5
58 0, Do 712 0
210 O Square. 0 711
1 2 0 S.yd 29 4 6
2 2 0 Square. 415 6
69 3 4
5 0 0] Cent 512 8
75 0 0
88 wee soanee ]0 0 0
—_— 85
2 8 0]C. foot. 12 2 9
0 2 6 Ib. 110 14 10
20 0 O 1b. 1,177 3 2
2 0 0| R foot.| -13 0 0
0 2 6 1b. 70 .5 0
1,483 .9 9
10 0 0] Cent. 146 6 3
1,630 .0 0
10 0 0] Do. | 165 0 o0
_— 1,995
0 8 O]R.foot eseens 5
ORI I : 1,885

MistrLiraTay, ‘(Signed)

1st_darch 1874,

-D, CAMPBELL, Lieutenaut, ILE.,,
“th Range Oficer, Kistna,
1w’
s

-—
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DETAII.ED ESTIMATE No.1 A. or 1873.74.
_ Kistsa Distercr, Wxsrern DELTA, .
Work.—Ratsing and sect:omng banks of Nizampatam Canal below Duggerala, s0 as to
allow of the water being held up at Kuchipudi and Jutoor Locks Jor still water
navigation. TLop width of the banks tobe6 feet; side atopes 2o 1; crest of bank

above wate?, jull supply level to be 3jccl .
Y < ) e o~ [ [ ]
“ 5 8 |9 & | Areaof cutting Arca of embankment 3 S 53
.1 8| 5 |ee| (v+2d)a (2w + 4b) h, - -
=2 = g <1 %3 . 8= < >
£ o +> -~ =0 oo i~ |
=2 | .2 & |2« . 3 & .-
z- | & | & |= 2T |»n%
1 2 3 4 5 6 7 8
971 100} ... carese evese South Side Bank... vee 101-70
127 660 . sen sesgevevsnna Do- ’ ese aee ]3 39
]29 ane ase ---- snCesssscnon - DO. N Yy T 9 00
IR T: O IOTORN R K vereecuens . Do. 21-99
1321 ... rerarereraas North do. 817
1331 ... S Do. 30-96
o . South do. - . 1406
134 .os YY) sre sevessace coa North do. XY} 0y " 24.84
: ) South do. e - ees 2574
- 135 LX) soe L2Y] _ Sseseseanees NO"h do. e aee 73.93
South do. - e 7875
136 ese sne oo LTI TY FY 1 - North do. oo sue 21.95
- . South dO. .o‘- ews 34"6‘
137 ... North do. 354 ’
South- do. vos 6-96
138 e [ X113 sae dgosssnsvine gorth do. sew Yy 28 08
N Outh dO. one - 29 70
139 P oo PO ssssseescans North do. * eve ‘;v- 25"2 ’ 4
) S“uth do' * see ose 38.69
140 | ... see North do. vee 2290
. South do. 3112
141 ¢ ... e eoreresens | North do, .. ooe 315
South do. = ... ...] 621
142 .. .o | eveveteen.ee North do. e 661
] South do. 2822
143 'l.l LEL ] (1X] LTI NI XYY Y ] . North do. i se YY) 2'08
- * | South do. 17-29
144 Y ase _ aee - tesesesssces North dO. sse ' eea ‘,.43
N o J South do. . ... 940
145 ) ... e eeaenense R North and South'do. ... 2-27
6] ... e crevesronens” North do. - ... . 11:51
147 s sse aee esssasasesey DO. L se (124 1 '.lx ‘
18 - South do. e cer 2357
91 .. csonresencer ls\*orth do, vou 3255
- < N t Tt -'Ollth do- ase (12X 43.4%
150 | ... srascnsecss . . | North do. 36 59 e z._J
151 . . “{~outh do. 37-80 A
e ves ves cecresoenees North do. ... ol - 2683
152 C5 . |South de.. ... ... 18 93
we oo | seerecsnees ' {North do. ... L0 2235
153 - - : - - ' SOuth do- Yy " see 15.29
‘ e e Joeee e esiiiiiieee 5 jNorth do. ae 124-81
154 o D |South do. - ... .. 97-27
e ] o o | aiieie. [ North  do. 8215
155 s ’ ) SO'l'h do. see sne 56"-)2
: oor s 1 . emennenae. | North do, cee .| . 5640
I South do. 7320

-
—~®

[
[
\Worr.—Raising and sectioning banks of Nizampatam Canal, etc.—(Contd.) .
< .3 &0 =] o [
o ‘o E s & | Area of cutting | Area of Embankment | & & s S
22 5§ [.° 22| (w+2d)d (2w + 4h) h. q1 o= p) :
ES| £ | § |23 osm |<3 ’
s | A | & [8° 55 | g% ;
1 2 3 4 5 6 7 8 ;‘
156 | 660 S o North Side Bank..,” ... 8362
South do. cen . 49 84
157 | .. o | e o North do. 2824 |
“ | South do. e o 21:471 . 8,
158 eoe | et | ese | etresecscnas Neorth do. ees . 78-60) }'
. South do. . w 11721 ¢
1{)9_ oo | ere | wee | eceseecsvens North do. eee .. 3319 %
South do. .o . -195-74 .
160 . IR O T North do. . . 24-17 .
South do. e 97-04 R
161 | .. cer | eecsserenans North do. 58 70 ;
Sonth dO. .se ses 42 25 4
162 see e ts0esssnvaas North dO. _eee 88 83 ;
South dO. (1) LYY 126'50
163 . I O . North do. 6361 i
South do. . ... 8614 .
16¢ tiveessanene North do. 5402 }
Sounth do. - . 70-48 }
165 T v North do. . 59.04 3
South de. . 88:25 by
166 eeenenne North do. .. . 9-06 ¢
South do. . 27:00 .
167 | ... - v | .| North do. .. .. 30 43 :
South do. . e 42 51 |
1631 .. | . - seecs s |North do.  we . 4178 :
’ South do. v 3448 f
169 | ... e P N ceees North do. . 3282 !
South do. . . €042 ¢
170 o | eme | eeevesvecnes North do. . 2157 . H
South do. vee . 7966 . L
171 seecnarenns North do. . 4726 ¢
South do. 4618 K
172 S T A . North do. . 10371 } E’
South do. w| 11900 ‘s
173 | ... s ves seersasenres North do. s 57:40 . L;
South do. - 8804 . §
174 o | i | b e North do. v e 8479 [
South do. ... .. 92:90 gl
175 | ... . " cveerersanse North do. e o 4626 A
South dO. see .o 46'52 v -
3,787°25
P
177 200 ses e sessepeccos North do- s ses ‘40 78 )
_ South do. _ ... oee 84-71 ;
179 ) T soseen North do- P .ss 51'78 {
South do. . . 8421 3
181 North do. ... . 51-24 {1
South do. es o 7544 -
. 183 vor oee ate -] evecesecies . North do. .er . 82 84 )
South do. el 7975 !
gD ©:1 3 DOV RN TR Es cevore North do. cee e 42:41 i
; South 30 - aee . 1(5)1)~5:1) -il
. o | seeeene North do 262 b
187 South do. .o - 90 97 X
= == £
t .\
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5 . -
—Raising and sectioning banks of Nizampatam Canal, eto.—(Concld.) :
Worx.—DRaising g = — ; KISTNA DISTRICT, WESTERN DELTA.
P S ENELEE sg £3 i Nizaparam Cawat, Easr Sipe CHANNEL
n < £ |33 f 28 o 3 Prolongation from Nallavad, ) y
= = 2 | S 2| Arcaof cutting | Area of embankment &5 ° 3 k Na av,a @ to Komaravole Channel, length 43 miles, fall 0:94 per
Sa S B |z (w+24d)d (2w+4b) b, ' e :o::_,: mfdj.k B;t:)omszgth 14" at head reduced to 4' at the junction ! side slopes 2 to 1. Top
s| 8 | 5 | =2 |1 £73 .3 width of banks 3'; side slopes 1% to 1. ; N
’5-5 * g 5-,‘3 £ | 8% a second. pes 1} Acreage 7,090- - Discharge 1080 cubic feet
8 PE;
1j2 18 )¢ e | - ! 2 | & | £ |3 THEE
o . - 's ‘5 <~ 5 .- g g
1S9 | 200 | wee | eee | eeene North Side Bank... ... 5526 c > | 8 | 9E | Area of cutting | Area of embankment 58 | o8
‘ South do.  wee  ne 8378 s. | 81 % |22 w4204 |- e =2 2= .
11 o | e | e vvessewe | North do. L. . 9390 23| 2 | £ |58 2o (OB (G +3b)h. 22 |33
South do. 7893 e | = 2 = e : % 2, . 2,
103 | wee { e | e | eeereenns .. |North do. .. .. 7261 S | &
: South d0. e eee 87-23 1 2 3 4 5 6
19:’ ass ase et |  essaes scsvsne North do' ses soe 69 79 7 ' 8
: South do. ... 75°86
17| e | e | e | i North do. .. .| 4038 1| 660 .. | 515 South Side Bauk. {(3 + 772)615 .| 5520
South do. e 7418 720 | North , do. ...|(3 4 10-80) 7-20 99-36
199 eee 1Y) XYl Y RIYCIT RLL] Nort’h do' .o eae 63.74
. South do. oo . 7579 154-56
201 | oo | e | e North do. .. .. 7698
’ South do. 79 53 411,980 ... 724 | South  do. ...[(3 4 10-82) 7-24 100 05
203 | oo | v | o | e voeeers | North oo 43 99 842 | North  do. ...|(3 +1262)842  ..| - 13160
: Soath do. s ggg;
5 . e ovenramenenn North do. .65
205 e . South do. . ... .- 57-12 . 28165
207 | oo | e o veerasennens North do. .« .. 8107 * 611,820f ... | 611|South do. (3 + 916) 611 7429
¢ Ssuth do. ves eee 10877 7-62| North do. (3 + 11’43) 762 - 109-95
S200 ) v e | o b e North do. = .. ..| 10034 81 o {.e | 223|South do. ..|i3+ 334)223 1413
- < South do. 89-16 505 | North  do. ... {(8 + 7-57) 505 53-37
21| we | e | e | e North  do. .. .. 61-31 10 . | «. | 201|South do. ...[{(3+ 301)2-01 12-08
South do. .. e 4345 * 416 North do. ...[(3+ 621) 416 3843
213 | ... e 1 verevennene . North do. . 60-30 121 .. 4:63| South do. ...|(3 + 694) 463 4602
South  do. 46°15 | 633 North do. *...[(3 4+ 9-49)6:33 79-06
25| o | e | e | e . |North do. .. ... 7533 Moo b e | 571 South  do. ... [(3+ 866)571 .. 6600
South do. . e we{ - 8594 67 | North do. ...{(3 +1003)67 8743
2171 e vee | - erecevese oo North do. 133:72 16 ... «o | 446|South do. ...|(3 + 6:69) 4:46 4321
I South do. e ees 92-04 ‘ 509 | North do. ...[(3 4 763)509 54-10
219 | ... North do. 14474 18 11,820| .. | 572 South do.. ...{(3 + 858)572 66-23
) South do. ver 92-93 674 | North do. ...|(3 + 10'11)6°74 8836 | -
22U oo | e | e vvmes | North do. .. .| 8873 200 .o f . | 486 South do. .. [(3+ 7-29)488 50 00
South do. 87:73 526 ( North do. ...|(3+ 7:89) 526 57-28
223 o | e | North do. 110-21 22 .. we | 4:32(South do. ...|(3+ 648)4:32 40-95
! ) South ™ do. e 10777 . 541 |North do. ...[(3 + 810)541 60-05
‘ — 24| ... | ... | 302|South do. ...|(3 4 588)392 3480
‘ _ 375133 N 612 | North do. ...[(3 + 818)6:12 68-42
: 20 ... 1-75 | South do. ... [(3 4+ 2:62)1-75 9-83
2241 100} ... cecasorcesse North do. e 10318 42 |North do. ...|(3 + 6:30)4-2 39:06
* ; . ‘South do- TY) ., o8 144.20 .
| | . Py y 119305
= _ . 1,980 ... 272 | South  do. ... | (3 + 4:08) 2-72 19 25
3,787'52?; x 660 92 577 3:68 | North do. ...[(3 4+ 502) 3:68 29-51
3,751-33 x 200 _ 27,787 - 4876
97 1 _
349 08 x 100 _: 1,293 . ‘ 30| 660| .. | 254|South do. ...[(3+ 8:31)254 1729
27 — ) 561 | North do. ...[(3+ 841)561 6401
121,657 cubic yards at 0-1-4 per cubic yard. . -
: ] Rupees... 10,138 1 4 . ) 81:30
t - Superintendence and sundries  ,, ... 506 14 8
- - - _— 0 321,320 ... 3-63 | South do. ...|(3 -+ 5-44)3-63 30-63
P Total... 10,645 0 0 488 | North do. ..|(3+ 7-32)488 .. 50-41
MASULIPATAN, (Signed) ~ D. CAMPBELL, Licutenant, LE, >

£1st March 1874, . 7th Razge Officer, Kisina.
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From Major J. O. HASTED, R.E, District Engineer, Kistna, to Lieutenant-O;)lor{el 3. MULLINS,
R.E, Chief Engineer for Irrigation, dated Masulipatam, 30th May 1874, No. 14.

1 zavE the honor to forward, herewith, letter from Lieutenant D. McNeil-Campbell, R.E, with
’ plans and estimates of proposed improvements
1 Letter, No. 2, of 7th April 1674, from Lieut Campbell. ¢ 4} o West Bank channel, Western Delta, revised

1 List of papers. N . " !
in accordance with remarks made in your memo-

All plans and estimates by steamer Bagdad expected here "
on 1st proximo en route to Madras.

with instructions given by you personally.

From Lieutenant D. McNEIL-CAMPBELL, R.E, Assistant Engineer in charge of 7th Range,
Kistna, to Major J. 0. HASTED, R.E, District Engineer, Kistna, dated Masulipatam,
7th April 1874, No. 2. .

I 5avE the honor to forward plans and estimates (as per the accompanying list) of West Bank
channel revised in accordance with the instructions contained in memorandum No. 430-B from
the Chief Engineer for Irrigation, and beg to make the fullowing remarks with reference to the
different paragraphs of that memorandum.”

9. Paragraph 2.—The area to be irrigated has now been altered from 80,000 to 75,000
' ) acres. Information regarding area commanded
and that now irrigated (17,868 acres*) is here-
- with forwarded. - .

3. .Paragrophs 3 and 4.—The several discrepancies therein pointed out have been rectified,
and for most of the channels fresh plans have been prepared. ‘

" ® For fasli 1281, A. D, 1871.73.

4. Paragraph 5.—The bed levels of the main duct have been revised, as suggested, by the
Chief Engineer. The mean velocity of water which is above the desired maximum of 2,000 yards
per hour is unavoidable in this canal. Moreover, the present traffis is qaite inadequate to warrant
the additional expenditure for an intermediate lock in the first long reach of 20} miles, The
acreage under it being 75,000, the sections now given are ample for the required discharge. In
lowering the bed as suggested, the following points have been kept in view, first the requisite level
of the water surface to supply existing channels, second the requirements of the left bank of the
canal which is also the river embaukment, third the requirement of theirrigation in the lower
reaches. The general plan of the area commanded, and the general sections of all the channels
now estimated, Nos. 11 and 12, will show clearly the alterations and arrangements now made.

N Pa.ragraph 6.—Where the water surface is above the level of ground the side slopes have
been carried to 1 foot above full supply level, and provision made_for this in the estimate.

6. Paragroph 7.—Information regarding the Kistna freshes has now been put in on the
general section (No. 12) and the detailed pians of the canal. By careful examination it has now
been found that the average surface fall per mile is 0-868 feet. The bank has been made 5 feet
bigher than the maximum freshes level, with a top width of 6 feet and side slopes of two to one.

7. Pafagraph .8.-Channe1 from the tail lock to river is of a length of 330 feet ; its sections
have now been added to the last detailed survey sheet. The navigation of this part of the river is
good, except during bigh freshes. 1t was not at first intended to make the East Bank channel
navigable as far eouth as this, but the Chief Engineer having wished that this should be done, it
is settled that the exit or terminal lock will be nearly opposite the similar exit on this channel ;
the distance across the river from lock to lgck will be 41 miles. -

8. Paragraph 9.—Allowance hai been made for compensation where it was found to be

pecessary. The additional earth required will be taken from the space® between the river and
the bank, which by G. O, No. 941, dated 30th
) March 1871, will be taken up by Government.
- 9. DParagraph 10.—This canal had been recognized as a gsecond class line of navigation, and
all the locks now estimated for have been provided wita 105X 15" chambers in accordance with

% Area required according to calculation gives90-33 acres.

randum, No. 430-B, dated 18th July 1873, and

- e e
R s PRl a
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circular No. 30 of the Chief Enein
gineer, Iron girder bride
save lab S girder bridges have be
aw.re abor, as they can be made in Bezwals Workshops while th on allowed ofer all of them to
going on. o masonry work of the lock is

10. Paragraphs 11, 12, 13, 14 and 15 —T
carefully attended to, and all the designg have b.
floors, depth of water, ete., etc., givzn. -
and the old channels that now exist.
necessary.

he.remarks on the masonry works have been
Informa:ntu:el y reca?t ; information regarding the levels,
- ton i8 also given regarding the masonry works

P sums have been allowed for the improvements found

‘11 Paragraph 16.

—Rest-ho .
following places i— uses have been allowed for in the revised estimate at the

Name of Village. ’ b

1. Kollipara, second class To0s

2. Penumudi, first class o - o 13’000

3. Pallapatta, second class ... ven y 1’000

12. Paragraph 17. e

~—The surplus will be disposed i
of the branch ducts and branches will have an esca:zofeirogta:h!;:net;?ln;:t:e;::  peoides thiseach
NS jem

1—B . e ..
o{dacno ::cap; ;It Kollipara :.zdjom.mg the head-sluice of Kollipara channel into the
L thes; :u tunnz.ngy (llr;)un which flows into Repalli main drain, 990 feet waterway
L etur channel branch duct (through the head-sluj ’ .
- . . £l 2 - ce f
thence it .wﬂl be-z discharged into the Bhattiprole drain over :h Abarvetie

I tunnel which passes the former channel over the latter.

L.—Into the Isakapalli channol at 34 miles by the head-sluice of 3 vents of 8 feet span

and from thence it will be discharged i
( ged into the Bhattiprole drain over thel
the tunnel which passes the former channel over the latter drain. elomer wall of

IV.—By a tail escape weif adjoining the lock at terminus 24 feet waterway.

13. ' The difference in cost betwee o
n the original esti i sy
and that now prepared is as follows : — estimate submitted by Captain beart. R.E,

o wall of the [under

Original Estimote.

RS.

Main, West Bank channel 2 76,055
,76,03

Branch ducts—
Isakapalli channel . e
Velletur channel and Nallavada

»

ve  we 56,705
w 21,070

—————

3,53,830

e ——

] . : Revised Estimate.
Main, West Bank channel ...

Isakapalli channel . .
Velletur channel and Nallavada ...

e 3,64,940
see (11} ) . 64’470
e ose nes "co 18.59q

... . Totall, 448000
Difference or increase... 94,170

. Irrigation
Navigation
Drainage

i v e e we 323145
e e e e L1750
7,275

- - R

Total... 4,48,000'

S————

\’J
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&o’ ‘si..
GENERAL REMARKS ON TIIE EXISTING WORKS OF WEST BANK CIIANNgr,
- MAIN DUCT ({llaaqpry). . .

r

i\'o. in Genoml‘ R .- . .
Pla and Section, T

1. Head Lock at Revendrapad.—This léck was bailt about the Year 1862, It consisty of .

two sets of gates fixed in pucka masonry in front and rear to work it. The chamber
consists of rough-stone revetments to sides ; it is 150 feet long and 20 feet wide, and is
filled .and emptied .with valves in the opper. and lower gates. The work, as it stands,
answers the purposes well, and a sum of Rupees 500 is allowed for gearings,

8. Head Sluice, Kollipara Channel.—This work was built about 1863, and answers the
intended purroses well. It consists of three vents of 4 feet span, the actual discharge

duct there.
they will be ﬁtiefl with screw gearings, Rupees 200 allowed,

5. "’e{r };qd ])rop at _Ix’ollar.-‘-'[‘higﬁwork was built about the year 1867, and answers the
intended purposes well. Iy consista of six vents of 10 feet #pau each, which equals e fy]

R - . » . . )
The shutters are worked by manual labor now, and in coarse of time, as the acreage increases,

width of the ‘chan'ne!»_phere, with 3 feet width of tambozies at bed level in the centre, 3

feet high, tb_rbngh) ~w‘l?ic1.1 to 'ngoid silting water is discbarged._ The work, as it stands,
will require no al.befr_a_tgqn_ for irrigation, excépt in the rear floor which is to be lowered by
1 foot as snggested by the Chief Engineer. Seeing that this cannot be done without inter.
fering with the stability of thé’str'ucture. it is proposed to lower the lower aprons by 1 foot
and o to gain the object sought. Rupees 1,000 allowed for gearings and other improve-

ments that may be founq necessary hereafier for navigatian,

for the acreage to ‘be taken up under it. Seeing that the branch duct and the vents are of
ample capacity, it is Proposed to make use of them as an escape to West Bank channel in
Velletar reach, the surplas thus received being discharzed into Bhattiprole drain over the
wall of the under tannel which Passes the former over the latter. The wings are high
enongh to stand the increased height of water in the West Bank channel as now proposed,
and the roadway is wide enough to allow of bandies passing freely over it. ' Rupees 600
allowed for gearings, ) T Co

0, Véﬁzﬁz{qrqm Channel, head sluice,.—The remarks of the Kollipara channel (No. 3) apply
equa’ﬂ‘y.tf) $his work, . Rupees 200 allowed for gearings, - .

11. H’e_h: with 3 Jeet, ;lr0p‘a_t »V elletur,—This work was also built about the year 18686,
and answers admirabfy the Purposes intended by it. Tt consists of 5 vents of 10 feet span
eaclg,, w.hif:h equals the fu]] width of the West Bank channel there. Each of the vents has
a‘ tq,m!mgy 3 feet' xx 3 feet, at level of the upper bed, in centre. Agreeably to the sugges-

d is to be lowered by 1 foot ; the plan of the work

- €, by lowering the tambogics Ly 1 foot, and making

- & corresponding Teduction in the lower aprons to agree with the lower bed. The other

.

Parts of the work gy the changes now Propoced and renders no other alteration or
. !mprovements necessary for irrigation, additional 1 foot of planking will be added to the
epacked. There is to be 8 lock in connection with

r

No-. in General '~ : -

Flan aad Bection.

this work now on the east or village side. Rupees 800 allowed for gearings and other
improvements to be made hereafter for navigation.. - -
13. Hzad Sluice, Repally tank,. supply channel.—The remarks of Kollipara chanpel
(No. 3 above) equally applies to this work. € Rupees 200 allowed for gearings,
14. lead Sluice, Isukapall; channel, branch duct.—This work had 3 vents of 8 feet span
~ each, and is worked by manual labor with planks of 1 foot breadth. Its discharge With, the
proposed depth of water will be 450 0 cubic feet a second, against the required discharge
of 337-5 cubic feet for the acreage proposed under it. The wings are high and the roadway
broad enough to admit the increased depth of water and the passage of traffic respectively.,
Rupees 500 allowed for screw gearings of the head-sluice. i ST
15.  Regulator at Penumudi.—This work was built about, the year 1867. It consists of 4,
‘ vents of 8 feet span which will be more than the width of bed below as now designed. Its
floor level is 4- 105 and the bed will now be 4 8feet only. As any alterations will inter~

-fere with the stability of the structare, it is proposed to retain the former floor, which is

2'5 above the true bed, corresponding to something like the weirs proposed below at
Bobarlunka and Adivipalem. There will be no drop here to the channel or to the regulator.
The discharge through the 4 vents will be more than necessary. S
- In this reach of the canal it is proposed to get rid of the surplus by a similar arrangement
- a8 that on Velletur chaunel, viz,, by the lower wall of the under-tunn.el .proposefi across the
- Bhattiprole drain for the passage of Isakapalli channel over the drain in quest.xon. There
 will be a lock in connection with the work here. Rupees 800 allowed for gearings, ete.
17." Head Sluice, Nallur tank channel.—This sluice consists of 2 vents of 4 feet span
The remarks of Kollipara channel (No. 3 above) equally applies to this work. Rupees 200

allowed for gearings._ ' . ,
26. Legulating bridge on Kollipara channel at Tumalur on the road from Guntoor to

Maaulipdtam via Ilur.—This work was constructed in 1869 ; the span equals the fall

width of the channeb there, and for purposes of regulation grooves have been provided in;
the abutments to receive the planking. It answers the requirements well and requires no

alterations. . ‘ . NP N
80. Regulating bridge on Velletur channelin the 3% mile at Bhatiprole.—This work

was constructed in 1868. It cousists of 3 vents of 8 feet span each, which is more thajy the’

required width of the channel there. This discharge is ample ; the w;ings are high enough
to stand the changed height of water as now proposed, and the roadway broad enpugfx f"or:
the second-class road fcoast road) which passes over it. Rupees 500 allow:e:difgr gearings.
3l Kegulator at Razole at the end of Velletur Channel.—The plan of this v.vork is su’mla..r
to the Bhattiprole one (No. 30, ; it, therefore, fulfils the conditiqns requlred,l 'an_d thqs
" renders mo alterations or improvements necessary.- It was also ¢onstructed in 1808.
Rupees 500 allowed for gearings. ) i -
MasuLteatax (Signed) "+ D. MoNEIL-CAMPBELL, Lieut,, RE;
Tth A‘;;ril 1874’ Asst. Engineer n chaigg, 7tk Range, Kistna,
s . o % ) ¢ J.0. IASTED, Major, RE, * =

o

- District Engineer,” Ki

. ’ XNe. B. I-;fror'n'}&-'&
’ Westeen DeLra? .- R
- . 7 s . ) o o !
Spécification Report to accompany Plan and Estimate for zmprf)vements to Banl;(:ana‘:
which starts from the 7 and t'mile of Main (,’una{ (..'Vo2 B.3 in 4. 1) at Ravendrapa
to ils proposed terminus beldw'the village of Adivipa c?n. . BS.

\m¢ ; ' : i e e 4,48,000
1, 'Amount of estimate .. e eer o eae

Sae"%7.%a
sina,

i R



2. This main duct is intended to irrigate 75,000 acres of land in an ar
miles of Government land in Repalli Talaq. It leav;s the Main canal at Rev
running in a southerly direction for a length of 6} miles it joins the Kistn
pits at Vallabhapuram ; from this poiat it follows the general direction of the river emba
till it tails into the river below the village of Adivipalem.
it receives the drainage of the country lying
canal by five masonry inlets. This channel has the most favorable
along the river bank, and not therefore crossing any stream or drai

Comprising the following items :—
1,386,224 Cubic yards of earth-work
Navigatior banks ~ .., - ...
Masonry works o' are
Acres compensation for land ~
Ramps st village sites e -
439,869 Cubic yards of earthwork
Rest-houses ... e es

for river bank

Total Ma.in. Channel...

RS..

ese "15’7 15
we 8,000
« 1,31,6:5
e 9,750
we 38,490
e 5,000

3,08,630 -

In the first 6 miles from head
between it, the river and the Nizampatam Main
alignment running as it does

3. The following is the list of ma.éonry works on the main duct ;:—

ea of 22724 gquare
endrapad, and afier
a west bank

Names.

floor + High

Lock at head ... cos v |

Head Sluice at Ravendrapad ...

Outlet weir at Kollipara

Head Sluice of Kollipara channel ...
Do. of Kollur do. ... - ...

Weir at Kollur e

Second class Lock at Kollur ... .

Head-sluice to side channel at Kollur.

" Do. - to Velletar channel
- Do. to Vemavaram do.
Weir at Velletur Cees

Second-class Lock at do. e
Head-sluice of Jagageru channel .
- Do, Renalli tank supply channel ...
Do. Isakapalli channel at Perumudi.
Weir at Perumudj
Second-class Lock at Perumudi ove
Head-sluice, Nallur channel .. .-
Do, ~Visvesweram channel ...
Do. to Potmeraka do. ..,
Weir at Bobarlanka ...
Second-class Lock at do.
Weir at end ... et .
Second-class Tidal Lock at end ene

CRTRPR o
Boew: ww

S

bd bt bk e ol st
QR G5 e 0 00
TR ow

i
<

TRt

6. Drainage 'inlets above Vallabha-
puram

(133 ese

Navigation -

Total Magonry Works...

VENTS. *
No.lSpam Teight.
]

FzEr,
KL 6 6
21 4 es
2 3 33
6| 10
ol 15 .
2 4 .
- 7 4 [ ...
2 4 .
51 10
.| 15
I 3 25
2 4 T ees
3 8 .
4| 8 |
) 15 .
2 4 .
2 3 | 25
2] 25| 25
1 .
"ee 15 (YY)
1 8.0 T ese
.] 15

Total... 1,31,675

“uee 1,10,200

4. The following will be the widths of thé main duct i— _ -

G d Marks. ! Fall per | Bottom
iroun arks ‘ Le’ngth. Milo, width.

From head to head of Kollipara. ... - ... 2. ..

Kollipara channel ... e Pvee e e 13} - 0-58 81-0
From do. to Kollur branch duct .., C eee 7 058 750
From do. to Velletur channel do. ... . 6 0-58 60-0
-From do. to Isakapalli do. do. .., 7 0-58 490
From do. to Nallur branch channel.,, e | 1 044 250

From do. to Visvesweram do. .., 23 028 250
From do. to Potumeraka  do. ... .., . 13 019 250
From do. to Terminus e g vee 631 008 250
Total Length .. 453 [ s b .

" The side ‘slopes of the channel will be two to one. Berms va:ry as already laid out ; but
provision has been made tc continue the side slopes up to one above the full supply level to prevent
the spread of water over the berms and thereby diminish the surface fall. The east or river bank of
the channel will be 5 feet above the highest known fresh of the river with a fall of 0-868 feet per
mile 6 feet wide at top, and the channel bank will be 3 feet above full supply level 4 feet wide at
top, the fall of the crest being the.same ag that‘o.f the canal water. The soil through which the
channel runs is alluvial, and the bottom velocity will nowhere exceed 1'71 cubic feet a second,

In its course the rrjlain duct will throw out the following principal branch ducts and branches :— -
T ° " Names. - Acreage. Particulars. . " Amount. | Total.
. g R | .
BS. | , b BS. | - B3
1. Kollipara branch .7 ... 5,000 | Cubic yards of earthwork.| ...... :
. . Masonry works . ...~ ...| 505 :
Compensation, acres R !

—_—— 505

2. Kollur l;ranch.dllct . 12,500 | 97,073 cubic- ‘yards of 6,3?0

“earthwork. ;@
2 Masonry works.... ... | 1,920 '
.| Compensation, 47°13 acres. | .. . 940 fi
1 - 9230
3. Velletur  do. ... . ..| 20,0000254,744 Cubic yards of| 16,720 .
: . * : earthwork, L
Improvements to the regula-| ..c...... |2 Masonry works .., s [t 1,000 |, o
tors . at Dhattiprole and granchesat...._n wos | .8770 ‘ o
i . ensation,
Razole and gearings. omp ‘ 18,590
4. Jagajeru branch ... ... 2,500 32,061h Cx;‘bic yards of{. 2,110
earthwork. : I Lo
2 Masonry works ... e i 990_
C tion, acres R
] _ | Compensatio s . 3,100
6. Isakapalli chanuel, branch | . 22,500 [ 294,463 Cubic yards of| 19,3301
duct earthwork. . RECRINRE
) © |7 Masonry works ... ., },4,570 ‘
RN - * | Branches... - ... .. 9,98@?; .
) . . .| Compensation, 29-29 acres. %-3_0 I \‘64.470 A
. ar ta 2,500 19,063 Cubic yards of| 1,250
6. Na.lh‘u-_tan'k supply channel. sarthwork, -
4 Masonry work ... . orsane \
Compensation, acres ceoen




) : D ] ) ’ ‘e . t;
. v _Rest-houses will be built at the sites mentioned below :— ) )
ﬁ‘-ﬁ ] . . : PR—
Names. -~ | Acreage. Particulars. Amount. Total. i -
Rt . — Estimate. Class.
- - B‘. N m- ’ ll- : ]
RS,
. : )
1 6,000 | 60,613  Cubie yards of 3,980 ; ) . . .
7. Visvesvaram channe o rthworke L " ;) 1. Kollipara ... . T 1,000 Second.
: 2 Masonry works .o aee 2,050 . o . 2. Petinmuiil oo . e . . . 3,000 Fiot
Compensation, 32:34 acres. 645 6 67'5 &= ““‘ 8. Pallapatla ... vee ove oes o see aee 1,000 Second.
8. Potumeraka branch s 3,500 | 35,132 Cubic ‘yards of 2,300 ’ ’ : A ‘ "Total Rest-houses... 5,000 | ...
| earthwork. - ! . -
- 2 Masonry works ... ... 1,205 i .
) : i The total cost of West Bank channel and its branches, etc., will be :—
: .
i irrigati head and 500 | Compensation for land, 655 .
Dl::flf irrigation at head an 3276 acres. . Canal ... oo oo o cos oo vos P e 3,03,630
.. ) —_— 4,160 Channels and branches o s ses e . . 1,09,370
Tail escapes to existing chan-} ..o cecserers 1,390 1,390 Minor branches T 000
nels-_ . - ) Be't'house' soe see ses ose son oo .o ses 5,000
Total “branch ducts ~ and 75,000 corasasns cresse 1,09,370 o ) zS.
branches. Trrigation ... we 3,923,145
‘ gavigation vee e 1,17,580
‘ - aina oee L1 Y o 7 2 5
Minor new branches s ees . o s vee . . + 15,000 i ramage 2275} potal ver oo 4,48,000
Masonry works of do. <. vos o vee L es . 15,000 . i . ‘- Total... 4,48,000 —_— .
¢ Total minor new branches... 30,000 i .
- : - ) MasoLiPATAM, (Signed)  D. McNEIL-CAMPBELL, Lieut., R.E.,
forad ~ ¢ 203 mi o from b d ~ il 7th 4pril 1874, ith Range Qfficer, Kistna. .
As designed before this channel was pavigable for a distance 0 3 miles only from head to Siemed .
Kollur. The present scheme provides for the navigation throughout its whole length, 454 miles, v (Signed) J.0. Hﬁf:il:, g:l?-_ RE’K {
with a tidal lock at the end to connect it with the river. _ R ; 4 . - gineer, Kislna.
: o ) %
The following are the sites for ramps providgd for in the estimate :— . ;
. B8, - 17 of B. 1.
1. Srungarapuram ... e ee " e 613 Speeification Report to eccompany Plan and Estimate for tmproving and prolonging
$ 2. Peddapalem e wee e e e s e e O15 Nullur tank supply channel from WWest Dank channel.
’ . 3. Vallabhapuram ... e . . . ws 550 f o . 28
\ 4. Pedaparru R 690 + Estimate amount to cee  see  ses  ses  ese e 1,250
t 5. Annavaram YT .'“ vee ose oo cadt’ ase .os 570 ‘ Comprising the fo“owing items Ly .
‘ 6. Chelumuru e e e e e e e e 816 10,068 Cubic yards of earth-work e oo wee e see e e 1,250
¢ 7. Donepnd-i LYy} 200 .,‘. [ X] s (1) .00 see 510 i M”Onr’ works PP P PO coe - e ean P eon .
. ] 8- Pidu Pﬂlwam (Y23 ses oe esse ose se0 ees Yy 655 . s 'i . . Compensation cee oo e et oo one ove ees
" 9- Kol]apalem Y} rYYy XY .o oo oo sse one 665 " e —
- 10. Ravi Anantavaram . se . 675 Total Estimate... 1,250
11. Kamarazuggdda T 643 ] t‘}ﬂ This channel is to supply 2,500 acres of land, it will leave the West Bank channel about 343
12. Morfota o e e e e B B0 iis ! miles from its head, and will run in north-easterly direction to the tank at Nallur, a distance of
- 13. Bobarlanka el oo oo ses Tt - 3: 2} miles; it will be supplied by a sluice of 11 vents of 0 span level of floor being 8:3 ; the channel
) 14. Bobarlaflka Sodaipalom ... .o e o 225 will bo 4 feet wide, side elopes two to one, and have a fall of 8 inches a mile, and running 3 feet
L Gm'lg'adlpalem - 5 . o o . ~ i 520 . deep will diécharge 41-1 cubic feet a gecond. The banks will be 2 feet 6 inches above level of
-16' Adivipalem e " ©om o water, 2 feet 6 inches thick at top, with side slopes of one and a balf to one, the lunkahs will be
) ‘ — 6 feet wide, ' - _
‘ ‘ . Total... 5,750 - - (Signed)  D. Mc.NEIL-CAMPBELL, Lieut., R.E,
- — - e m s e \ . o 7th Range Officer, Kistna,
i d . ) . N
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