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From Major J. 0. IASTED, R.E., Officiating Superintending Engineer, 1st Division, Kistna,

to the Chief Engineer for Trrigation, dated Masulipatam, 4th November 1874, No. 100.
the honor to forward herewith a report by Lieutenant D. McN. Campbell, R.E.,
Ly e together with three plans illustrative of th«;
: panghy parcel works proposed for com leting the system ©
. S;ﬁt’elx:lloq%;;‘gﬁf vepart, No. 140 of 6¢h Septembers irrigatllzm I;n the Eustem%)eltaf !
12 A‘;pmsndiﬂ“ imxn A to M, in five covers, by letter Mail. 9. The Delta has boch divided into five

- gections, the irrigation and drainage of eac

:on heing separately treated for convenience. Of these five sections one, Viz., that relating to

o Kykalur or most eastern partion of the Delta, called here tlre 4th Division, has been
already submitted. !

3. The other sections are «ill in hand and are so far advanced that the general design of
the works pro osed can be described. It has therefore been thought 'advisable to gubmit &
fe ort on the whole scheme at once, and any alteration in the figures tHerein given, which may
hep necessitated by alterations in  the details of vyork to be made at your.suggestion, can be
poticed when gubmitting the last goction of the project:

4. There are two soctions No. 1 and No. 2 which are far advanced, and in which the
manéements pro are those decided onin personal consultation with you. In working
t these arr ents certain difficulties have been met with, which 1 jeutenant Campbell has
ggsa'ibed at length in the report and on which (as the gections give full information) I have
the honor t0 est you will favor me with your opinion as early as possible, to prevent delay
and waste ofrlz%m' in making out the plans and estimates twice over. The points requiring to

be settled are— A

" 1st.—The height of the aqueduct into Divi which will regulate the fall of the east bank
channel and the canals that shall be made navigable. .

As regards this 1 think that, however desirable it may be to raise the aqueduct, the, cost of
. ed 0 channel is so great, and the height the water will stand over the country
ahove the aqueduct 0 sonsiderable, that it would be better to retain the originally proposed bed
Jevel of aqueduct, and increase the depth of water flowing throngh it as also suggested by you.
I also think the length of the first reach of the channel (with reduced bed:fall) is too at, and
t when there {s a scarcity of water great dx_iﬁcul.t)( -?vould be exgerienced in keeping the channel
open for pavigation. 1f the central channel in Divi 18 made navigable I believe, it will be quite
¢ for the wants of this ﬂgmrt of the country, es ecially as the river on each side of the
o year, and there “will be communication with the Western Delta
] from Divi to Masulipatam I think is

jsland i s rable throughout
by n:le;:l: z?gc?le west bank channel. A navigable

desirable, though it will be an expensive work. S
2nd.—The arrangements for the Ellore Can d
Lieutenant Campbell has fully described the difficulties he met with in laying out the canal
as ?ﬁaﬂted in your memorandum No. 309 A, dated 7th May 1874, and I believe that his
t

Pro o alter the water level by & lock near Kasarapilly is the most satisfactory wey of dealing
with it. I do not approve of interferin with the navigation of this line by a lock, but- the
frequent alterations of surface fall which would otherwise be necessary m.obj_efmonahla, St
would also make it a difficult matter to kee£ open the navigation when water is low. By having
a lock at Kasarapilly still water may be held up at Ellore when 1o water is required for irriga-

tion. As the designs of the numerous masonry works on this canal depend on the levels decided

. on, this point should be settled at once.

5. 1have already in my letter* forwarding the 4th section estimates remarked on the
oxtent of cultivation pro . Appendix D

# No 79 of Gth 0""‘,"’“ 1874, chows the area available for irrigation in the
whole Delta as given by the Revenue authorities, and I would only remark that the extent shown
therein is far above what I believe can be irrigated for many years to come and untibthe swamps
become 80 raised as to be effectually drained. We have many applications to take up land in
s which is quite unfit for irrigation because it cannot be properly drained; these swamps
will not for a long time (especially now that Kistna flood water will be kept out of them) ﬁe




R e . =L

> ,‘.‘4 STA—
.

eyt

i e & 55
e AL W A
et

; v
il Ubputery, At o contingg the Bontumilly channel and make it nav
Sitable, by Liei;tenmt o t first

2

fit for cultivation, and I think it hecessary to provide for irrigating them. High lands also,
especially those near the heads of channels, should not, in my opinion, be irrigated, and I have
ately refused to allow land thus situated to be irrigated.

6. Tt must also be noticed again that, nnless the majn canal is widened, the area to be
irrigated cannot he extended beyond 270,000 acres, and as any such wideuing would render
useless much of the work we aTe now carrying out, it would amount to a reconsideration of the
project. I am of opinion that we should not attempt to irpi

ungate more than 270,000 acres,
7. On the other hand I believe that there is every

Probability of the land being taken up
for irrigation as soon 48 We can sy ply water regularly, itherto the Zemindars have not
regarded irrication favorably, hut tiere are signs of g tter appreciation of the benefits of
irrigation in Zemindari villages, and land is beg"inning to be taken up even now. (overnment
villages will, T think, take up fresh land for irigation readily, as soop gg regular supply of water
is ensured to them.

days water hag been at different heights
ull Supplg, and it will be o served that g supply of 2 cubic yards

were taken up, and it would }

nant Camphell, I believe that it could be thus rajsed

recommend the raising to be sanctioned
9. The

. .1© Proposed alterations t, the Masulipatam canal have been decided on after much
consideration, en a head sluice to the west
apparently concluded that the fwe

. side channel was provided at Kankipad, it was
the irrigation under it would be gq littlI; for some time to come that
the Muld}patam canal could Supply it without alteration, Tt ig

: NOW necessary either to widen
e Mas patam eanal consxderably or to make a new head to the side ohu:{ml. The latter
course, I think, ; ;

navigation of eight miles of the

Supply were taken from ankipad. The
:h taken the hetter it seems to me. It is essential that
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Kunderu Channel branch Y S o R Y S o R L SR gi J : 1’::;)039(1 garea fo. bomrrigatof s Cal v i e s v AR R | PR R
Bta}\ches Of' K\m(lem Cll&nue]_ LAY e vdi ok " - ey e 25 !_ New Polmzkodu an il’l'igation bl‘anch dIICt oy see see see Tx) Py iy 7
'P‘u.l ern an d\u_',t o b ves sk B : "ve P see e 5 anohes of Pnlm.zkodu e “es . ssa e wee a0 e Biva 8
(xenera:l direction of qq, » ¢ w 236 4 Chevurkodu a proposed branch duct ... i s . i 9
gg:ig;:l ﬂ]llis (_s:u:lamel I 0 T gg ¢ Koldindikodu .;'h Bkl Do i o e et Pl TR e 10
3 Why 1t does not run suff":‘- f Ly ey o i Lower Poleru a branch due see e e 11
%eu‘ile:mmgh fau, from K&nkipad t:)61‘€;u';g deeP b o ve e “en awe e %g ». ‘ ]7ra~nchcs of dO. LR LR Ll see “on oo sun e anm 12
Pallon, frgg xﬁ&;ft?{m"'m‘d“ J - 1. 'lUpEuteru embankment v ﬁ
! Vi : RS s e s s Sinde s ! )r&ln& ) s =¥ s e “ne #ee e sen LE b wes sae sew
i Pullery from G&ndikogu?o ghannel Roalindy 0 SR T T puuwf AR ot g e AN i S RBE (GNP 2 s
P\Lﬂ@l'tl fl‘Om P&ma ammll oy "re ey “re 3 Dmidi sy ee T ams “en e e v es s wen e cne IG
! Rms)ns fOl’ not mai;’:: to E&St, Side Chn:nnel ) b e es i Wi .:: 34 Pedda Komme]eru ey wes wan e e wen oo wew e PERES 17
COSt g Punem navig&ble mv".P oo Cyos L iy ::: :_. 35 Peddallmka mniﬂ d.rain aw e ase wee e wen eve ey sen “ee 18
Bran?hes of Puller.;l. L) S SR o ¢ Lamarrg | : . 36 Ringarayapolem affluent ... ol

ondikod P L SR e SR
He&d alui‘;eaogral&ch dum”. e % 4 il s os :" eew ee 3&
gen‘eml dirsetion 0. ig
W im YoV, sk o bic A4 CLTY e e b 5 e e w
Doudapad Chage ents and alterationg "t e 85 -
tl . hes . s . wes
Bmﬂehes of Eﬂnnel ons .,

j.tﬂuents of Peddalunka drain ... i w 20

> SECTION XI.
5t Divisiox.
Area

wen e ‘e ane vaw sen e ..

Pulleru ... 3
Branches of Pulleru see e hi x . 3 A, b AT
East Side Channel a branch duct e
Butturkgldl‘il()h 5

anne e AL rae ee e s e wew
g:ggﬁalli South Side Channel a branch duct ... A ek 0y B
Direct branches from Pulleru ... s A o S i

Drainage e 248 s sen vee “ae ; "en oen / .o e wee son 12

2
3
{
{
!
!
:
!
i
{
i

4 G‘mdlkodu 48 General fall of country % b & 3
Geln!al gemn‘flt_lon Qf sellap“d .(” 43 - en ey [, aew s “ Soil L ..-ulti -t:: s sew wen e see sen P o
P Emp utur Chl "h&m\el e e evn =] . ... ‘5 . Present wet ¢ vauon ... .. 5. ) . see wen ot
Genera) direct;, Mon bra 1 X g . 46

e e tae "ae “ew

by Ba-ﬂdm- C;x;nl dxr;')ct s oty B s ": 55

.
e e TR e -




TLazabondakodu a main drain
Sardmpett drain
Sultanagram swamp

Cost of works in the Eastern Delta
Time required to complete project
Cost of repairs, &e., during construction
Loss of assessment
Tools and plant
Hutting money ...
Total cost of project
Revenue from proposed works
Deduections from revenue
Not revenue
Establishment and interest on capital not included
Returns supposed land to be tak
Returns omitting navigation s e saa 5T
Reduction in cost of drainage proposed ..
Saving to be effected by im
Order of carrying out the wo
Present state of the project
Remarks on navigation combined with irrigat]
Cost of maintainin
Cost of making K
Report purposely made detailed .,
Requesting early orders on report

rting labor
ERS o ;

g Pulleru compared with that of M

ast Bank Channel navigable and benefit therefrom...
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SECTION L.

GovERNMENT ORDERS, &c., REGARDING 1HE PROIECT.

' 4 derson @ roved.—In G.0., No. 1,861, dated 6th
p A;:,-ang‘]ement# ﬁ?ﬁ;‘:ﬁi bi/},_%}ilo]’;ic:tﬁg; Engineff of Kistna, was ca.l-led u ?Ii t'gt?t?ltxfslﬂ:
August 1862, e t mode of completing the system of canals in the Kistna dlsbn oy
neral views of the ble;gmdated 6th January 1863, and the arrangements prop?seal_ Zm P
did meis Jnhess Noh o G.0., No. 430, dated 12th February 1564, and several p
npparexlltgﬁmg)g rs;fe e;ltllmnted in detail and sanctioned.
general sc

9. Principal Works already sanctioned.—The principal of these in the Eastern Delta wera
o - ? 4y -
as shown in the following table :

saoaae 0 Amount of Expendit‘u{e Romarks:
Description of Work. Estimate. |up to 1873-74. 7!
RS RS.

’ tod

: | 1,04,050 | 1,04,053 | Completed.
T.ower Pulleru 5 1:87,990 : :62:’672 LY x(ltwmpleg;sd.
U‘ ) do. e LEL] aen wan see 4 14 ‘93 2,57,942 In mpl progr :

3 B)?yez’ Project sl st T Completed,

Pt
Masulipatam Canal, East Side Channel ... 15,610

: 3 20 | Estimate nearly
Musulipatam Canﬂ,l, WGst Side Chﬂnnel . 49)860 49)02 'W()l'kﬁ d 0111':, but

more Work Te-
quired.

- .| 118,530 | 63942 |In rapid progress.

Main Canal widening ...

—

— = 3 T S Sk Hed
————— i 3 : - o tionable.—Complete ro_]wt.ca{le
e WiE -oject in portions considered objectiona 2 . ionin
aodh Sgﬂﬁwgzga i{:;z cva;l'.; Iécovemment of Iadén, %ﬂ-vll]lgamal:ﬁgrg%ﬁ"’bctmi 1873,
.—Mr. C. G. Ha biectionable, requested in G.O. 0. y e 3 varks
g’e pmjwt mhlzo glﬁ;a;o: £ e:t;):a;s,mi:iox? of a complete f)ro]ect for the whole system of W

s i alled on Colonel
Mthem - na Delta, and in consequence of this the Government of Madras ON S s
for ‘

p =k 1visl in G.O., g .
Superintending Engineer of the 2nd Division, X t being provided it
WiﬁscNom,ezlégr“;a;G%hig p;g;are the complete project. No special establishmen gPp
i ov . i

was Of course m["’“‘ble that Sll(.h an exte ive work ried Ollt, and a whole year W. as
i G N8LVe Ork could be carre

Wi M, When bhl e Supelintendu.. g Engm. eer w !Ote a letter, NO. 8 » dabed 91'11 Octvobel' 1868, Btﬁl}lllg

a8 7

. : -ernment repe i
'y e 3 to carry out their orders ; but Gov ent T T believe, on
why ho considered it unadviesBle \o SG DY ted 17th December 1868, g ol
completin t;herel;:gns given by Colonel Winscom that Government order il
e

i there
- S till got on very slowly owing to
f Delta Plans.~The,work still got on el
6. OmnPlftzof;ﬁb?i:ﬁﬁﬁt ﬁu May l%o’tWhe;) ?&Pmﬁc::}:r{:’ooﬁgéﬁﬁe&;zmw
being 1o d estimates of the Western Delta, W ; .
%mm gf;i}(::e 1:: :.ha: Cﬁisef Engineer for Irrigation on November 30th, 1872
3 su

g Delta Project was more
i tion of Eastern Delta,Plans.—The Fastern i et o
© 7. Delay in the nf?;z{'“'ﬁy to there not being sufficient Surveyorskm;t(l) lzm T,
Belfifsd mdagmg ,B; the %?Iestsm Delta scheme was completed the work progr

€ )

now been doneo 5 . 3
and a great deal hjs 1 was thought advisable to sanetion ﬂwp;imectb&gifofft;uom . m i’ﬁf:
8. Reasons w ¢3£ °t as praposed to be done,—Many !altemfo?ﬁ " g,mem' ents of navigation
being made first of what was p hiefly to more extended views of the req ting time and money
Western Delta plane, oving S007% ok o bo done over wis, therdby wasting fimo and money,
: causin A toh sho ST n
e Ohi Enginoer doamod tbus that v g5, O ol i detail and snctioned separtely,

i 4, it is in
- beﬂil-one;:: proved by Government in G.0., No, 976 A, dated l4th April 1874, and i
and this W

bedience to that order that I am now sending you this letter. | :
; SECTION IL
ExPENDITURE ON THE Kisrxa Worxks UP 1o DATE, REVENUE, &0,

: i able.~1t is
i the old and new works deemed advis
Gdeaioss thq;ﬁaz;nir]f: 1%3&1}6 irrigation to ascertain if the works already

Ax temp - . ks are likely to prove so also.
_advisable before con od remunerative and whether new works are
constructed have prov

i
.z
1‘
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2. Ezpenditire up fo 18792.5: : i
187273 (vide ] oA 1 2-73 and meome.~The expendit 2
embodied in (i (-)"'t{jglﬂl s‘g‘ 'S(;ﬂt@::erit lnif} rc«{mmmrnti\'e ?:nl’klﬂ,‘ltiltm 12,110 tI uh}t 'm}m&kjl np”;
Rupees 78,21,987 + fromtie 7, ated 13th May 1874, 15 Ryvas o0, 21st March 1874), ane

L =L 9045 Irom this latter sum the inte. » 18 Iapees 31,543,710 the : >
ment a = 12 interest i : .71 5 the total meome
which shovs they the e 22 L0:260, s 0 be detucte, Tt O e ot SE T oL

2 * whole expendi : ki Ia balanes o 3 11.718
18t in hand, which may be co i has been recove a bulmu:: of }liﬁl:l';; 4;;, l"'g ‘”l‘-;;'

it

8. Extent of Wet Cultivation x;

the increase in wot cultiont: L -
: et cultivat . dgibdd if the o 5 A
PR SN 1on 1n the whole distriet since the mustruotit;ln‘h(ﬁ' !;'l»lllo“lpg:nbko e
3 S P ANIONE 1

Official Years, e it L IR

Fashs,

|
AP T R EA,. Tt ,;_,:M. l “"“"“""”ﬂ-} Remarks,
| : ol
g e I 1265 | “goen b
336-5 ey : 30,061 | 1,85.97

13:3(7)..‘;; | 1266 7":iil(1) ‘ ;’ﬁf,":i(f The whole of the wet cultivation
1858.59 07 v el 12670 0 85131 | glur'ige | IMder the anicut is_ineluded
1859.60 [T v et 1281 grgsg | gggheg | Mthisstatement, whichisa copy
186061 T | 1269 ygoger | =i | of oo prepared Ty the District
186183 77 e} 13000 99000 | 431134 ]C-"g’"“"rf-)rtheiul‘onmuion of
1862.63 Tt e 1L 106586 | 47neys | Colonel Rungall,
1863-64 o) 122 193635 | 5B 051
1864-65 =l 128 1 140300 | 6'50'08

e B T el
8685 o0 ! 1,;1, - M47,005 1 601826
SHIOBE ol v d R R e g
AR LT S IR0 | R e
oy T e S | 1978 | 1EbA93 | 784367
SORWERI R o | 1219 | 115,386 | 671,294
L "1 1280 |, 128338 | 761048
e | Josy | 131,183 | 848393
B G T e 157053 | B8
L S e e 1983 | 12;";;‘1 5,17,679 | Large remissions had to be given

A E e e \ ‘ £y .)0 l 9"41983 [ this year 0\\'iug to floods.

4-_ Revenye loeﬁ;\;-ez,;;;m*';“‘\*- -"»-— e
the anicut wus Rupees 1,26,020, mieut.—The average revenue prior to the construction of

5. General Remarks on Inerewse

statement that wet S of Wet Cullivation.—Tt w; beerved from foregoing
t as the works af:ad:\l;tttyln?lzdhas i pretty steadily on th:}gmb-eeﬂ:e mzlit is a.tlllll?oit certain
bas been the pri more land will 1 '

: Tincipal j e taken up, I b onin s o ArRE
Project, very E eat Il):ln ;eg?o n why wet cultivation hag notP bomil $)mopm:onl:§f.emandweir:};n:&°m’
think it mq fe pProvements will be wmade n the L PELANGN.: A

Y 1 the means for discharging surplus water, 1

. safel conjep
Works estimated for u{ J.Z“fl;r;a;l that there would be a rapid increase in the revenue as the
6. " Remissions gui : g : ik
has given in the 11::1% 2:0 Jective Irrigation and Drainnge.—The amount of remission which

TR (averqge)fmdg Appendix M containing a stat:r;gx: :'Z:e‘eia\?e(}i m@ﬂﬁ Collector. From
n that the remissions on account of excess of water are more than
of water. It is hoped that not only ﬂu ﬂllﬁ mﬂ:\':i{ 22

saved, but that 1 A 3
rendered fit for ;%Gm?l:;xt‘i’::.mmu) which are now left waste owing to excess of water

SECTION IIL.

ij.u.‘A‘nm TO BE IRRIGATED IN THE Eastery

¢ Derra
Y. Total Aren ¢5 pe irrign ‘ ‘ i
hhaemn,‘i%w in that‘-’h‘a:team e densl Anderson took 27

V= 9. Avea fit for Wet. Cultivation aecording to Revenue Account—

"

i

"+ Names of Talugs.

( Dandar Talug
Kistna ... { Gudivada do.
Jezwada  do.

Godavery... Ellore  do-
Ristna

T | f];::u-l;";:e the Nzrtm';{- Zamirﬂari is _I;Ot included, Cup; of ”tl

Nuzvid Zemindary ...

aew

Totaliy,

y = =R Y 3
original statement is given in Appendix D.

Total Arca
of each Talug ;

.l =
|

|| Avarvasie ror Wer Cunrrvarion,

under Command '
of Anicut Water, Present. I Expected.
ACRES. .‘i ACRES. ; ACRES.
ool B84,841°0 || 31,148 | 98,995
el 2781870 [ 86,624 ’ 128,128
wr | 41,988:49 6,353:03 |  27,650'53
wel 5553044 || 18,598 2246689
! z
760,541'93 | 137,723-03i 277,24042

f

8 totul; 70—i:w éoﬁ;{;fof’;s

a  Areato be irrigated under the Principal C'lzamrl'ls.——Tz}kil_lg 270,000 acres as the total area,

Colonel Aunderson then divided this between the several principal channels ; but the experience

ined while surveying has shown that several trifling alterations are necessary. The following
ave the areas which it is caloulated will have to be supplied by the principal channels :—

Name of Channel. A'Qﬂﬂbﬂ ! lrriz;d. 1&311;:;1;&;‘:0 Remarks.

ACRES, ACRES, ACRES.
i wo| 81,000 | 19,362 | 11,638
W",rev%ﬁ:}nel Lt R TR e 10 000 5,000

‘BL).‘SZ.:' (;'n‘.nu.l e i 6,000 6,000 Direct.
SandarEagh S S T 88,000 | 11,000 |  77.000
P:fle o, R S .| 110,000 71,361 38,639
Total Eustern Delta ! 270,000 | 137,728 | 132,277

Vs Gp:we;ral Remarks.—The length of the time over which the survey operations extended

f the most eareful inquiries being made of the area likely to be taken up for wet culti-
3}1}3::.(1‘021«1 I am sure that the area under each channel us given above is as accurate as it is

possible to obtain it.

5. Avrea to be irrigated in each talug.—The acreage to be taken up as shown hy the t-alﬁqs i8

as follows :—

:__1__—_—_—_,——_—_‘___'—'—;-—* T
Aren in §
| o g | Arntobo fi. | A58 o W
Talugs. SWaInps an BiRl Dy s Collector’ Remarks,
Iax;gr :Ex:;\'sd Project. » ‘gtat:m?nt.r 8
8Q. MILES. ACRES. ACRES.
Bandar ... 5 60131 126,000 130,143:0 | Fide Appe?ldixo?ﬁmm
: Gudivada ... a 43466 107,000 214,752:0 squam‘m oy
Kistna ... < poswada i 6559 6,000 34,003-56 tﬁfbelt;c%orh Bxcll?d‘?
NUgvil o o' ions 12,000 ing landa too high
Godavery Bllore .. .| 8676 | 19,000 | 86,064:89 M swempe not irmi-
1,188-32 270,000 414,96345

e ——c ——

re A

P

#J7ide Appendix C,

Tastern Delta. The Chief Engineerin his memorandum, No
:ﬁﬁ%is iix (0., No. 722, dated 10th March 1871, stated that fro

6. Average Acres per Squa

ile to be irrigated in

Zemindari Land. —The average number

of acres caleulated to be irrigated per square
mile of the zemindari land is 158-73% for the

. 7, dated 11th January 1871,
m 250 to 300 acres per square.

mile might be allowed, but in a subsequent memorandum, No. 309 A, dated 2nd July 1873,116.
stated that 100 acres per square mile was sufficient in some parts of the delta. This last memo-
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randum was received after all t.he caleulations regarding the areas had been completed, and
considering that a good portion of the zemindari land is already cultivated, and that the
zemindars appear to be fast getting over their objections to taking water, I do not think that

the quantity, acres 15873 (which is a good deal less than what the Chief Engineer laid down in
his first memorandum), is too much,

SECTION 1IV.

UPPLY OF WATER IN THE River, Heap-worxs, &c.

1. Head-sluice at Bezwada.—The main canal is sapplied by a head-sluice of 15 vents of 8
feet span each, the level of the floor being + 37°5, or 5 feet 6 inches below the crest of the anicut
level + 43'0. There is no doubt that the waterway of this sluice is insufficient, but peculiarities
of site would render it very difficult to increase it.

N % | Colonel Anderson goes thoroughly into this
matter 1 paragraph 25 of his letter before quoted.

S

2. Main Canal.—The main canal as sanctioned and now nearly completed is to be 200 feet
wide at bed, the sides being revetted ; the bed of the channel will be level : the depth of water
at the head-sluice will be 81 feet, and at the head of Ryves' Channel 900 yards down ; the depth
will be 8 feet, giving a surface fall of 3 inches, which is at the rate of about 4 inches a mile, and
the discharge wiil be 4,268:16 cubic feet a second, the required discharge for the 270,000 acres
calculated at the rate of 2 cubic yards per acre per hour being 4,050 cubic feet a second.

3. Depth of Water required on Crest of Anient.—

The depth of 8} feet inside the head-sluices
is that assumed by Colonel Anderson,

and has been used in caleulating the size of the Main, Masuli=
patam, and Ryves’ Channels, all of which aré in rapid progress. Now to get a discharge of
4,268 cubic feet a second through the head-<luices with a depth of 8} feet inside we must have &
depth of 9562 feet outside, i.e., a head of 1 foot 47 inches, which represents depth of 4-06 feet on
the orest of the anicut : this result is found using the co-efficient 625 and taking the tops of
the vents as flush with full supply level,

4. Depth of Water on the Anicut for the last eight years.—Appendices B show the depth of
water ou the crest of tl

v he aniout for the last eight years, and from this it will be seen that the
niver does fall for several days together below 4-08 feet,

5. Present mode of raising the lerel of water,~At present the water is kept up towards the
end of the irrigation season by building a

temporary rough stone dam 4 feet high u!(m;?' tL}ll:i
crest of the anicut ; but should the river fall in the middle of the irrigation season, it wor
be impossible to raise it.

A . ’ i d be

6. Proposal to raise the Anirut.—Tt appears to me that thebest way to remedy this woul g
to raise the anicut permanently 3 feet. Thl’i,é)e was suggested to Government by the(?:lg?c‘)?lt‘:;‘mt
ing Engineer, 2nd Division, in his letter No. 4, dated 8th April 1867, and by th}:1 "3 that the
letter, No. 1,220, dated 25th April 1867, Government scems to have consider

: it was at
proposal might be carried out when the aniout was more settled and consolidated tilﬁ“ 1} bt
that time, and it certainly is so now and could, I believe, be raised with perfect safety.
raise it by building 3 §

ver the
eet height of large blacks of out stone well clam Wth:r b as at
front wall, the rough stone bghind beingge mized 3 f:et above 8o as to mpﬁhe :;%atel
Yresent, and I would lengthen the apron by 50 feet. The cost of this would be 2’8 safe. IY
Rupees 1,80,000. 1f this were done the irrigation in the delta would be perf t}{e Western
would also take about 2 lakhs off the cost of widening the Nizampatam Canal in

: feet.
Delta, as it might then be caloulated to yun 9 feet or over 9 feet 6 inches deep ‘mtfl?ld\()): i very
Colonel Anderson also proposed to enlarge Sitanagram under-sluices. This wot ot arisen
expensive work, as muc{: blasting would have to be done; and, as no mischief has “uyiees
from the head-sulices silting up, I do not think it is necossary to enlarge the under-sluices.

1. Shutters for Under-sluices.—The anicut will also be greatly improved by shutters beii
provided for the under-slui i

: been unable

L for ces with suitable gearing for working them. I have pstimates
up to this time to design any good armngemantg;ebut & lump Bum“gln be allowed in the 2
for this purpose, R

1 T Blocked
8. Improvements to Head-sluice,—The vents of the main eanal head-sluice will 'be'” that

up to full supply level, and : ;
Proposed for &)YN' vel, and the shutters will be worked by screw gearing

© Nizampatam canal head-sluice.

SECTION V.,
MAWLIBATAM Cax AL ¥*rRoM Ryves CKAmL - 5
i B.;;pf’ué{:::n ?{i‘dﬂf{‘ﬁ"ligamm Canal.—1t has heen ﬁmt-o Kamxrean Lock . i wator

head-slue to this point is 6 imepe” *° 8 106t, and that the - 1o0ed before that the ﬂ‘Pu“‘ :
o distancect 12} milen, Boe f ™% NOW ittt e fallin the maincanal from b

3 0 b . .

S S e O o Vi
1o, wly huof 86t & mile, the depth of wol®

Course gut of the question ; it®

; 13

i all must be changed or the lock sill lowered, both' of which
v et 4 f‘;ﬁmﬂtoﬁhz&iﬁiﬁ?ﬁi f)f the two I prefe§ the former, and there are several ways of
plans “}% : bué bef(])re discussi’ng them it is necessary to mention that it is proposed to take off
@pmng U e od for the irrigation of the country between the Masulipatam Canal and the
alk g wator 1eq}n€ near Yanamalakuduru, 3% miles below Ryves’ head-sluice, the Masulipatam
3:3;’1 f{;ﬁ; %)h(_)ilsnpoint being used only for navigation and to supply the Pulleru, which latter
takes off just above Kankipad Lock.

g anging the surface fall—Now the surface fall in the Masulipatam
2. Diff "ﬁent :fogﬁzﬁefhto gtheghead-sl'ufice of east bank channel might be cont-ipued ab 6
ol fronh f}f: fall from thence to Kankepad being reduced to 0253 foot a mile, which
inches a m e,de th of 6 feet on the upper sﬂﬁ) of the lock, and the discharge at thm, point
i 3ﬁic£nt for the supply of the Pulleru. ain, the surface fall from Ryves’ head
wouldhy. & t bank channel might be reduced to 5 inches a mile, which would give a depth of
gluice to :&st the latter place, and from tlrence a fall ‘332 inch a mile would give a depth of
#60pes ]fa.nk ad lock upper sill. This latter plan was suggested by the Chief Engineer, though
6 fect on ¢ mﬁne the plans or give any decided opinion on the subject: but in my opinion the
be didk ml’an is preferable, for the other would necessitate the Masulipatam canal being _more
forusy in the first 3} miles where the cutting is heavy, and the surface fall would be slightly
mdened at two placeéﬂinstead of considerably changed at one point, thus making two difficulties
chang gulation instead of one. The great difficulty will be when the branch channel at which
s th;:e o occurs is closed, ndw Ryves’ channels being only for irrigation will be closed early,
?fﬂi tllllég east bank channel wi 1 be kept open for navigation as long as the Masulipatam canal,
and it will moreover be well provided with escapes.

: lion to the Masulipatam Canal—The fall of 6 inches a mile being

o el of the sast bank chanel, the ol of the bed being 164 foof, the depth of wales
conhl?‘ue int will be 6:789 feet. With these data I find the Mammpatam canal will have to be 900
ot b.gomt head and 118-0 feet at 34 miles, the discharge required being 2,008'11 cubic feet
feet wi 3 o ade up of 1,327°0 cubic feet a second required for the 88,000 acres under the
g mha el and 681:11 cubic feet a second which will be carried by the Masulipatam
east bank ¢ llzm dimensions of which below here it is not %roposed to alter. The Masuli-
canal duectal.ftme» osed site for east bank channel sluice to Kankepad is now bem%mdsned
pstam ¢ ﬁxthpm 66 feet, if a depth of 6 feet be allowed on the upper sill of ankepad
to & bottom ;na fall will be 0253 foot a mile, velocity 1'456 feet a second, and the dis-
Jock &%81'403 cubic feet a, second; if 81408 cubic feet a second be deducted for lockage
ch‘d eealm es, 6000 cubic feet a second are left for irrigation; of this quantity 90 cubic feet a
- nd will be required to irrigate 6,000 acres of land above Kankepad, and the remaining
geca)' bic foet a_second will pass down the Pulleru (which is amply large), 525 cubic fect
o e‘,li win be taken off above Marrivada, the remainder 457'5 cubio feet a second supplying
£. SO0 P of the Pulleru. Now the proposed acreage under the Pulleru helow Marrivada
the %;“"B()op‘:teqlﬁﬁng a supply of 1,597'5 cubie feet a second, and as only 457°5 cubic feet a
i d' ill be supplied from the upper of the Pulleru, the remainder, viz., 1,140 cubie feet
e anill have to be supplied from Ryves’ channel. It will be seen hercafter that the latter
o aeconl will have to be elightly altered, but I have thought it better to do this than to enlarge
g lipatam canal from the 4th mile to Kankepad. It might be here objected that if the
the Masl;hl}; ortion was increased to 3'32 inches & mile, no alterations would be necessary to
g:];v;? éhanngl: but the answer to this is that the cost of the extra widening to the Masuli-

- canal rendered necessary by the reduction of 1 inch per mile in the fall to the
Em 0

f east bank channel would far exceed the cost of the proposed alterations to Ryvey
channel.

4. Reasons for taking the west side channel from the east bank channel instead of from the
Masulipatam Canal at Kankepad.—Tt was originally determined to take off all the water
uired for the irrigation of the country west of the Masulipatam canal by the east bank
l‘ii(gl;,nuel, vide raph 19 of Colonel Anderson’s letter to Government before quoted : but for
i me reasons whigx ? cannot find out this proj_eot was Chmtﬁzd and the west side channel
= taken off from Kankepad, part of the existing weir at t place being turned into a
Ka;i sluice. If the head of the west side channel is left at Kankepad, the Masulipatam
enal frou the 4th mile to the 12th will have to be enlarged a good deal, and if the surface fall
a ot increased (it cammot be much increased as there would not be enough water for navigation
in the upper sill of Kankepad lock) the widening will bo very considerable, the velocity will
mho be 2 ater, aud navigation will be impeded. There can be no doubt that it is advisable to
:ak gheg;:rigation channels off as high up the Ma.snhpatg.m canal as possible, and as the cost of
aki ng all the water required from Yanamalaoudurr, will be Rupes 51,443 less than faking
: tng'om that place and part from Kankipad, I have no hesitation in recommending
5:’ former plan. This appears to have been misunderstood, by the Chief Engineer, who in
vagraph 41 of his memorandum No. 309 A, dated Tth May 1874, ﬂes economy as one of the
Feasans why tho head of the West Sido Channel should be placed af Kunkipad. | am aware, ng
stated b{v tl{e-Ghief Engineer, that the Masulipatam Caaal and the West Side Channel are ca:m ;

of supplying all the water for which themeil:a demand a¢ present ; but, as this is a completi i
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project it is necessary to provide for the land that it is caloulated will ultimately be taken up,
though it may perhaps be some y

18y " ears before it will be necessary to widen the East Bank Channel
o a greater width than is necessary to supply the Island of Divi.

9. Escape for the Masulipatam Canal.—There s at present no escape fo the Masulipatam
Canal, 80 that in the event of floods the surplus water has to be let down the Pulleru, ang into the
lower reaches of the canal from the eru it runs into the Polrazkodu, Tadicherlakodu, and
Bantumalli Channel causing serious damg ©; this happened in the year 1872, and is liable to
happen any ramy season ; it is therefore thought advisable to reconvert the West Side Channel
head-sluice into an escape. The manner in which the surplus water will be disposed off will be
deseribed further on,

SECTION VI

Masvrrearam Canar vroy KANKIPAD Lock 10 Twar Lock.

1. Proposed Improvements.—Itis intended to reserve the Masulipatam Cana) below Kankipad
Lock to the Tidal Lock, a distance of 87 miles, entirely for navigatxi,zn and to make it stillwater
with a depth of water of 5 feet on the lower sills of all the locks which necessitates considerable
alterations to most of the existing masonry wor :

2.  Viranki Lock.—Takin 51 . . 1 + 98 feet)
the surface of the water will bg oo o iter on Kankipad Lock lower el (level +

' + 33 feet, which is 2 feet above the upper sill walls and 3 feet
6 inches above the lower ones of Virank Lock ; it moreover gives a drop of 12 feet, the lower €
being + 16 feet, depth of water 5 feet, and therefore surface + 21 feet ; this lock not being ;ﬁ
£ood repair, it would not be safe either to raise the walls or to allow such a large drop ; it l:; 2
tlgerefore be necessary to build another lock immediately above it, and the channel banks abov
will also have to be raised. ; '

3. Pamarru Lock.—It has been mentioned that the
supply level in the Pullern

suface level below is + 21 feet, the lfun
: is + 22'42, the level of the top of the chamber walls of Pamarrt
18 + 22-92feet,eoa.11thntlsnecessaryisto jso e wlls by 1 B ber

4. Nidumde Lock.

of
~The surface level of + 21 feet is 1 foot below the level of the
she upper sill wallgof Nidumale Lock and equal to the height of the lower sill wall ; it will thegoll;:
be necessary to raise the former by 6 inches and the latter by 1 foot 6 inches; the drop
10-5 feet. The lock being

; ! ¢ stand

in very bad repair and the chamber walls cracked, it would not st&r0
such a large drop; Ithinkitw:ruslfdthm are be advisable to demolish the work and build & n¢

one. The banks above will have to be raised. x 5-5. the surfave

5. Akumarru Lock—The Jovel of tho lower sill of Nidumole Lock being + &5, (% 5 oof

of water in the lower reach will be +10*5. The heights of the cham

. h . the latter only
or dkumarru Lock are, upper sill wall 4 12-43 feet, lower ill wall -+ 1118 feet ; the
will therefore have to be raised to + 12 feet,

Z y the surface

6. Tidal Lock.—The level of the lower sill of Akumarru Lock bamaf =3 g’?.fo&t’m next or
level in the lower reach will be + 4'18, and this will necessitate no alteratio will have to be
Tidal Lock. the chamber walls of which are + 5'18; but the banks in this reach
raised in places.

- i is sufficient
s Headway wnder eristing _B“‘dgé,_'._’rhe headwa; un_der all thl?e 'bﬂdgei Yook soid the
sxcepting the iron girder bridge at cmnwmpalem, which will have to be raised
ST

’ e

Bt Thie tenal T st e ::“m' | 'm,, &“ws opes
fee e camn watb ) 1 e 3 the

will therefore be left aagﬂ:ey are ut,e;n(::'nso be wm will be n ?

3 SECTION Vi1
IVISIONS OF THE DBL'IA PRO
- In deserily POSED IN DEscriprng THE PROJECT.
which will he hmgﬂ“” Pmleﬂhtwmbe i
o Sonvenient 4o divide the delta into seversl PO

P'ﬂln;'ith&m" alli Chagnel i
from Mosulipataca to the wouth of the Upputers HYeF

js supplied from tanks w.
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1st DivisioN.

is divisi and of the anicut is
s 1 area of this division under comma s o
B drka o e zmgateq';;%};)estﬁ:reamﬂes are zemindari and the rest G;ovgr:;z::;e 3:& i
BE B il outdOft}‘;va};mSS 000 acres will be cultivated wet, which is_at &
this area it is assume e ) ;
g ¢ : 3 ure it
255 acres to a square " or Water—This may seem a high nroporh}cin,' bgzvgr%?siti 5 i
2. Eagerness ‘;{ Igg“’r‘;g:s in Divi are eager aftexis wet gu%tgségré ;tgat?ez Sty T A ¢
is not over the mark; titions for ehannels, and I believe that i
il:nd without receiving nu:tle(;?;)ss ¥)eixlx 1pa.rts of the zemindari portion the r{}cl):sn ;‘fxfb ;-a(g)‘fl;.cres
land will be taken quiil":g:s they have presented me with statements showing
water, and in many

they will cultivate if channels be dug to their lands.
ey

is division i ich ; it is principally alluvial,
i t the whole of this division 1s very rich ; ipall 2l
& Soath'—graThe o glé'ougglrtz;n&e In the south-east part of the Island gftgiﬁn ];;h:g:ri :;,ble
though in % £ a:.(:‘tszf gliiIs) will be drained by the new scheme, but if is no g
:xtfe?lz:nswm itpon the score of expense.
0

' ¢ Oultivation.—The land in that portion to the north of 'theaﬁ;)% dffﬁx xﬁgﬁgﬁ
R et Uiy ult';mted principally dry;itis subject to occasion 1000 wencey s Sh il
to Kothapalem is highly culti al of wet cultivation in the Island of Divi (11,000 Boaie v
fiteah, Thero OOd s ﬁ(l)l d by cuts from the Kistna river : the supply is ;e(a)r{ P: ; r the;
’ fte(il gf);e b(;' ﬂo):)ds, and unless there is a fresh of at least 10 fee i
and serious damage 18 0

aniout at Bezwada most of the tanks will receive no water.

ions 1 been found that the level of
—TFrom the cross sections it has b : l;
et Bl b5 s et Bl ol
the country near ¥ bout 1 foot a mile. . i Masuli-
is distance i fore 490 feet or Nadakaduru is + 26°0 feet and at Masuli
this nce is there thus the level at T : 1
i o Ll 8 oshs ol sl o i 1 1 0 o 8 ihunel
D 0 fost. gD a fall of 1 foot a il  f Divi from the main land. Though the general
o+ 190 to which separate tho M Dt el f low land, one lying between the
branches of the Kistna ticed that there are two strips of lo B o R s
t has been no : Y lakoduru to a short distance beyon
glopesmaﬂﬂ-bove:l d the Kistna river from Yanama Tlod the Kannikala-
Masulipatam Canal an 1 drainage channel commences ¢ ?
e uhg p:f %Mdizﬁ'“ gé:ré: 1}&?: %agfh%iam Canal and It)he gikimag:ﬁ; tfzg:a KT gg{% Tar
madug, and an0tICE - sanatural drainage. It will also be observe AT Yt theb: tha
Vendakudury where 1t Join d that these branches do not flow in low ground; bu toh dras
o ser(ﬁz;eb;ﬁ(ﬁeséoﬁtry is continued ﬁmﬂs thf m’ftahnusingeaf'rcohmb;mga:g? t;llz an?z'ct branch
i s 1 oun' ] <xos
g:;;:ing all t,}?‘g nef:i t?em?f,foiﬁ:’ om‘:xftry a:ymentioned indicate clearly how the irri
to the east. e ge

tion and drainage of this division can be best carried out.
ga

;i i t Bank Channel which
rrigation and drainage.—~There will be the Eas 1 whi
6. Ge’fwm%&”’:ﬁ’l‘;”fg&ﬁ tezgnﬁw&a%anamalakudum and run in a gout_hu-easterzyllo du?ﬁt:%l;
yill logve oo ta lfnd till it reaches the river bank, from thenxcli it wé mhe scr)lt%:h riky
along the lowes tagr: being taken of the pits already dug for the bank) ash &rd e
this bank (advan fg Divi. At Vallurpalem, about 11 miles from its head, oy B il
of the Tsland o @ which will zun in an easterly direction b ek oy o 3
tagl 'ttho ﬁlﬁgs ﬁf;ani{asulipatam Canal, alongside %(f) v;r;l};mlzlt ﬁ.ﬁlubg r:iaflat ,;an‘;ku durn. This
ill 1t reaches L@ - tward and fall into the Aga : Hodl Arai
from._thence it will fitw ;; esuli tam West Side Channel, and has been already excava 5
main branch is called the ; a.st 'anill require several alterations and improvements. The Hast
%aﬁemﬁel%m;t:uml the Izm({l to él};:nzaeit W%fl i&ﬁ; tzarnu%th{;hﬁlamlﬁme we:tdgﬂt.v
side ind in Divi. The West Side . F hollows before
Besides all the land Davi. ) hannel will be dug in each of the hollows
as far as eghe Wd - exi:t?:glﬁim :Aﬁ?lﬁage,o e aduf“ and Dayapu fra.l.vs. ;mlll)i‘t‘); :vnﬁfclif:?ﬁ
I'i‘lﬁ?:l:;m ';.Illso b: a surplus channel from Kankipad and several minor drains in
e deseribed hereafter.

st I 2 1 i idered the best fal.—Why Irrigation was
—9.—East Bank Channel.—Biz inch a mile cons 4 igat
,,,,;Z;reg of great &mcquence than Navigation,—The East Bank Channel commands 345 square
o -

‘s of land, out of which it is assumed that 68,000 acres will be cultivated wet, of which
miies d

i in detail, and it
in Divi imate for this channel was worked out in detail, :

45,000 t}ch:d V:glrﬁ (1)11 fg;v&. in%‘}l;:s ‘it;mawith a fall of bed throughout of 6 inches a mile and
was designed . S 5

ade navi-
two locka 2 fee 1s of about the width and depth when there was much silt, it was ma
W“glth:sb"f’ff,fﬁ: ollf: 1}suzig,umfala branch of the Kisftna, but éh: r&qn;r;r::iﬁ ogf wlftrﬁgatggnv'i:m
Faoe t importance to those of navigatio accordanc 2 n
et in 10, Do 0 ek 1, Koy 1684, s i, s SRS
exp - A if the larger min nols, 3L e
&;;BY th’r’.};‘l:mt’;g%?:at ‘f::ﬁglp:x?tnﬁ tohe year, the extent to which it was originally ulatended
made accessl :

drop each, the fall of 6 inches a mile is that which Colonel Anderson has found -
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to provide the means of water ca
ut the Government belioye that
Practicable limits the greaf evil o

e
the Kistna canals, and moreove

rriage throughout the delta will be considerably circumsoribed *
the change 15 necessary in order to confine within the smallest
f the excessive deposits of silt which is found to take place in

: r to save the labor and expense of the inordinate enlargement of
f‘he, channels that is necessary to give them sufficient capacity to carry all the water required for
Irngation at the low velocity that is ing 1 :

is t : ispensable in g navigable canal.” I may here mention
t)‘mt e 8 sotilod at 3 time when Colone) Anderson wag Chiof Engineer for Irrigation and
olowel Orr, Seeretary to Government, both of whom knew the Kistna District thoroughly.

10.  Alieration in fup1 proposed by (Chie {

N o nosea Oy Chief Engineer.—The
over the plans last November considered ‘that tl£ clmguel shoul
to easy navigation, and that the fal] should be reduced from 6 j
as the aqueduct to be constructed over the Puligadda branch, a
Be omlxtte%; the e_ffec-lt 'ﬁf reducing the fall will be to increase th
¢ advantage gained being a velooit of 2,000 yards an hour i
the raising of the bed of the aqueduc‘}f:. 7 Rt

1. Level of the bed of the Channel oper
level of the bed of the channel over the Pulig

Chief Engineer on looking
d be designed more with a view
nches to 47 inches per mile as far
nd that the proposed locks shonld
@ cost of the channel considerably,
nstead of 2,680 yards an hour and

~

Puligadda Branch, Kistna River.—Settling the

. adda branch required a great deal of consideration,
ame fo the conclusijon that it would be better to build g v
and let the wate

rin the river rise above the bog o R R
#, 3¢ above the bed than to incur the expense and danger of hig
embankment for 5 long distance above the work, T therefore put the benll of the canal ft + 1509,
flood level in the niver being + 19 feet.
12.  diteration of level proposed ef Engi )
; - of 1 ) Y the Chief Engineer.—W;
ﬁﬁ‘f; ﬁ,l;s‘i :i) +23 ;eez as'lllml(-.l down by the Chief Engineer, the bed of the channel f(!’-.; 44

liles '® the aquedust will be more than 61 6 the leve 3 (e
of the water will therefore be more re than 61 above the level of the ¢ yuntry, the

 the country for that distance, and in one
ition to this the embankment will be greatly
ce of 23 miles above the aque
y lf{. Alternative plan proposed. by Chicf Enginee
ef Enginger of lettmg the water run 9 feet deep ove

of banking and would also be more costly owing to th

th the level of the aqueduct

r.—The alternative plan proposed by fh:
r the aqueduct would increase the amoun
e reduction in the surface fall.
: the Godave'ry District.—As remarked by the Chief Engineer
Gannavaram aqueduct in the G stood floods passing right over it, and
nger and the water would never Tise 80 high, the welocity
. 3 ed 61 foet a second, and it should not be very d:fﬁonltmtlo
dgsxgu & work sufficiently strong to withstand this when good materials are pmcura}ble.. e e
East Bank Channel will now he estimated in exact accordance with the Chief Engineer’s wishes—
tter, No. 809 A, dated 7th May 1874,
15.  Navigation in Dipi.—In these h hree lines of navigation in
: ot e 5¢ he states that there should be three line .
It)he Island of Divi; but thet i this entailed considerable expense only the central ﬁ"fa :i]:g:‘tl:]lg
be made havigable, anq the latter only will be done as the cost of making tl}em ﬁort o
is very hea}f}-; but the other channels can be connected with the river by cutting s
to it from just above Suvarnaniul ki Channel and locking them into the niver. b
o gt : avigation and irrigation, as
16. Anticipated Silting—As the channel will be both §0r I(l?r viz., 20 feet, the fall of the
el 1 b et o the otir s o han o il e gdally diminihed toth
ey, b €4 at ead relocity will be graduall) 5
.end of the ehypyg) and ; hpﬁ‘take thus the yol f silt will be deposited.
it s ! 1 Iy opinion large quantities of s1 Sy ey
i Dt in the Fequiation of water —I also think that to have one res

. ation of water extremely
}{ead.slzurﬂ to the aqueduct) of 35 wiles in length will render the Mgul‘.}'t‘ l‘:)lriloufn\l‘l:l J“:\thunml
flicult, and will be most inconvenient when no water is required for irrige
to be kept open for navigation,

: 1 ol according to ﬂxe p’m-_
1,#’ 0 t ank Channrl.-—lhe cost of the east bank channe e B
}leiﬂs of the Chi

. . ostimated
i : ot as originally esLImAL " Wihether
x Engimw ' Rup»e»s 8,33,140. The r(l’“.r.f\f;;r:* Rupees 4,30,130. be settled.
fall 6 inches pér mile is Rupoes 4,03,010. The difference is there 0

s i money 1 to uiui?ly
’ is enormous sum ! ik will be abs¢
the advmxtagrs guned b’V the reduced fun v ‘\Oglll‘ntl}\“ft‘lz'mh which I think Wi
The dmount above mentioned does not include puddhing i
goumary with the water ot such o beight. hat inereased, a8 ther®
: T - oeut of the branch channels will also be somew
e 0ONE O .
in all the head-shuices.
dropd in akt ™ Past Pank Channe he
19 Rﬂ-"f'.,j'."‘a'.—i" two ol Liene, Vi, the

be considersble

o seroage under €8s
the

shes, B0 877 5 onk Channe
. {f 15 branel rorth
1 will throw ;.“‘M DBranch NO :
‘ : . dix G ; e : otjon if cOP :
of ‘i:’“,éu‘ ',' mlbm::nl\’iﬁ‘?:ﬁunc! will be navigable. 11 be » useful line &,f‘ l:;::&"‘ 55 W
wrl 4 U . p _an fﬁl"ﬂ)”r "\ 4 . o8, an
2. Brescha A e to crom some formidable draisg

~ . bat i

to Masulipatam ; ba

10

- t stlmqu(l f 1 O t o ) t b ~ .
- ’ L - - . »
b 1 1 ()[ ]]1 ‘tl ‘ h f Ii . &
ion 1m th. Dl l y o
T Naviga he orl na rojec
a8 No & (3] ) W wants 1
wi o] 16 16 Nnoineer no t t

A s o extended hereafter. A {
: o i its being extent , annel will necessi-
made navigable with a view to it ased hoight in the bod of the- East irTrigiomingy b |
21. Locks requir "d"_.Thilflf: head of this channel, as the ;hofptl‘;: Suvarnamukki Channel.
tate a double lock bei{)’g :)lil]}tfzet, will also he necessary at the head o
: f abou :
Jock with a drop o

:22 4 te ﬂf ons necessa y P 41« yere _timﬂted
mn [ S 11 h 280 . A
r ¥ B)'ﬂﬂ.ck O/L(Ir?'l)lel\- A_‘ 1 (?S(l hl‘ﬂ‘n(gh (ﬁ]ﬂ‘]]onp q;ﬁ l|3 IF\Q'
e l kJ)]‘l““[ bed Of the bank Chﬂ.ﬂnel beu\g 'dlteled. Wlll cause a,“e[‘ah ns in H em
in 1 1 the
fOI‘ mn d tall,

1 i Yl lli 2y il
2 ; (u 80 y /i V d W'th a mason 3,
0 k8 (7[[ 'u’(‘t{. iuﬂ(‘l\ (‘hﬂ'ﬂn(fl “. 111 be »I)lOyl(})B 4 ’ i 11 I fil .('ellﬂ
o Wul; . necessary, and ca.ttle-crossmgs and masonry bridges w. 1 be prov ded
% i ere -
eSSt 38 d (]IOL)S
- (‘,ﬂpl!. N an & l)

) 1 p .—The best nethod of
g rrying the water across the le(lal{d?j 57 (ﬁzgﬁ disc‘u D gt
24 Best metha-(; ﬁ-ﬁ:;‘ tll'é Puligadda bra.mz.hl o‘ftﬂﬁylxi; Buic e i Ynd@;
. o bund up the branch entirel) e
carrying t peen suggested to bu . iron trough on screw j : e et 1
i .t HA ity sarry it over in an 1 g s addopted to divert b ot :
)eﬂrb y X i the rver, to car y v expensive means were )t . Ould 5 hﬂ'ble "
omsidan bjoe L e 14 away, and moreover the river would )
p bjectionable, as, 1 be washe | away, s et g sar s -
consider 0 f valuable land would latter proposals are ohjections e i
. acl ' wp icks i de at Puligadda
large ares 0 oint lowar down ; the two R i it
Sponso wiich 3 ot IO 1 ful, I consider tha
mfzt el‘?l):me which wouthll be y't;r{) fglgl ’pmp,osed Work,t an(thhrlngt'_ cfrrl;lizlfltﬁe’ Fimmbaer
withi il on v t and best metho g
e sednoh i be much the cheapes . o
P ity of water in the Puligadda
s . —The mean velocity of water in .
‘ ; e ; nd to be 2:315 feet a second.
2 g o ot 3 o vt tho o o iseéi::;df: gxisntfg;l fresh, but I think it may be
: gy = treeh. 2 f taking the velocity dur
branch during a fresh Aprihtiiry
ortunity

han 3 feet a second.
Ihave had no c{) ?ﬁnt the velocity is never greater than
safely assumed the

10.—The soil in the bed of the river is firm sand, the bed hae
site.—~

) : i 20 feet deeper, say it
96. Soil in bed of river atd R g remember it when it was 20 fee per,

1 an
adually sanding up,
vl:fxinﬁﬁ sand then. .
97. Proposed Fg%m(]i‘gello)”
i lls 8 ;
foundations on we

» l * 96.92 sqnare
) ¢i.—The area commanded by the Vgeiast fggﬁg Ca]izgniz ism ‘ edq aro
28 o 060 pare miles is zemindari, and out of t ¢ o channel can be seen from the
e o Whichllgl? 2 ﬁ%ﬁi& wet. All the details concerning this
] 4 ¥ :
98,000 acres will be

endix. ) t e
P i W 8 Ohnd I il e o 14 s which il be g
ptsioge st 4 o deope—TI think e Salk
'thzrgg,smu'y sluices, tail es thﬂ‘ils’aa?all of I')7 inches & mile, and n:ﬁe:lg:amdro%gsomitted; Wi
;;:fore Fhgute tthe pl{)(gei)fleremsed to 9 inches or ever—and som:
: sth advantage
might with @

can be done in carrying out the works.

i i to be designed are
Mo il ohich s s e
. Dratnage.— 0] Irrigation in para; . igning the channels
laid ggwn by the (ihlfg%ng;?l?rtagenﬁfm been rigidly adhered to in designing |
dated 8th Augus )

LU ns. . ol .‘ .n
for this and all other divisio Bhe. priieipel dseL it M T e s sty the wibi
Drain.— f the Masulipatam

: to the north of the th as the road from
drain 29 square mﬂesho ; ﬁﬁga& and the M%ullpa?ambo&fﬁ :;uft;r‘!; gr(::illes. The drainage
the count:y be'tcwe::ﬂzpzui the total dﬁﬁe ?aen? 6‘;‘1111 al i‘; now passed under it, and the West

ulipatam to Sal : rth of pa \ 3 .

11;:Ia&(irCfllll)'om t}l%ggaﬂqﬂﬂﬁzfgnﬁ which must be considerably enlarged
Side Channe

i into consideration I think that
—Taking these e1rou1_nsta.nces in ! : :
st.he }:ai:rillngf the floor being — 266 feet will suffice

31. Inampudi

: into which the
g, —The Dayaps Ogies 16 SRE 7 & (11012% ?l?‘giges; :l‘l?nllgampudi Channel
B of g pot i el Aeh. o ds a large tract of country both above
o gz -11’:;5; I;Oﬁlzﬁe(;e Batu g u0 POESY o?lilete’asl E)fﬁ%oﬂzz Ma;% irw and Chinnapuram. T}l:e
My 8 3 : = )
:}fewéiltll: ﬂ»ﬁi road, 8“%.81560(1&2: %%(:O‘i;l:v:ssttgirz of gthis swamp for about half a mile below the
ain is continu

i the Kannikalamadugu, these
Inampudi dr 1. wher it is joined by the proposed drainage from

o ¢ j Calva drain, it will be
: : i in this project the Dayapu

'1 h arried in one channel ca led in

two united ar y

3 ill then be taken
st part of the swamp to the terminus of t&e':a ﬁﬁﬁﬁge?ﬂto i?m Masuli-
carried along the lowe p11 reck near Garaldibba from whence lh 11 distance between banks, as
in a straight line to fyl}?%n‘% ; the drainage will be carried t}llle Wm‘:lg b: very great. The creek
atam creek nfeaitg:lg‘;he channel to its ?ull Wlldtll:;,rzzdedng?ll‘éh :‘; discharge all the dyainage will
the ex&ense of ot to Gilkaldindi not being nearly
from araldibba

: : L2
water from spreading and induce scour
d to prevent the wa
also be embanke
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b " im eded ~"Th i i try will
b ot dischafga o locale ‘;::gzx'; being carried above the level of the coun ry

a ge at times, but this cannot be prevented except
OTHIOUS expense, and as the land for some distance of each side of the chaunel is waste, 1t
°eS With swing shutters will be used to discharge the loeal drainage

cha d the Inampudi drain, it is antici ated that a large tract of country
Bow periodically flaodeq will be rendered fit for cultivation, :

2. i Lankapalli ana Sicaganga Dyginy —Thero is & tract of conntry north of the Sallapalli
zﬁi::l farTzise (tl‘l;e. village of Mallavole and Akumarru which eannot drain into the Inampudi
e b:y e, i:mgge bt;om this portion will be received into the existing Lankapalli drain (amply
dréfiﬁage chanhel :11]' oh 3 dlschurg:ed through the Sivaganga self-acting sluice into the Sivaganga
to the east of the D ran® oW being enlqy, zed and will be completed this year; part of the land

% rain into the Sivnguug‘; channel.

into the channel ; by this gy

ayapuealva wil] also d

drain mmmencing about
Kistna river 5 little above the village of
e R rection for 11 miles, when it divides into two b"lﬂ“"lt‘ef;
: nked across by two of the proposed irrigation channels and will not be
coduired for drainage (in the pnrt‘lo]ns ‘Tossed with red lines in the plan), as the water Willhbﬁe?.‘:
i - ; > Crins on the upper side of the irrigation channels ; the e
)ﬁﬂngh will be joined near O/ulnl.'alnjmtlihy the Bhimanadi. This last was, I believe, a stream from
across by the Masulipatam Canal, which crosses it in three places.
36,  Blimanad; any

o d Kmmil.'ulnmmlngu united,—The
‘.mm: - O}?e channe] (known only by the name of the former) and flow in an easterly direction
crossing t e Sallapalli road near Lankapa]; i from thence it used to flow in an easterly direction
nto the Puligaddy branch of t}q Kistna; hut the latter part of the channel being now silted
upl, 'lt takes a sudden turn northward tg Patha Majeru, hore it turns again and joins the Dayapu-
;a va. The Dayapucalva having g outlet, the water in the Kannikalamadugu is not Gisobargmt
reely; it consequently overflows ity banks and finds its way across country into the I.ust_nb
the water m the latter jg low. The Kannikulamadng‘u and the Bhimuuad:iml::g
: : . : 3 he are xequ i
discharge, except in the last mijle 1{3111‘;-5:&?112:;3’ -a]tlhér}-le‘}og:\m:’?tﬁe éle yexceptioz} of this
R . they will not be altered. 1T, former will drain g the cou,utry to the west of it as fml'
country to the west of it a8 far as the former. It will be an_ETve(d
#jern, the Kanniknlamadngu erosses the Sall“.p‘-lul}:(m
and x| 7m0 8 il efore this bend is fEmos itia ther>
. ; 16 point where it turns to cross the y 200
pomnt to make 5 straight oyt with banks iaIx)- apart into the proposed Dayapucalva drain.
37. Kaﬂl’ipad Surplus,

: #.~Tt hag heen mentioned before that the present head shuice of the
I:vl‘:ta;de ::)tm l(llel b Kankipad is to be turned into an escape from t.hcp Masulipatam Canal, the
neeessaryw- ts:},: hannel for 4 miles will be utilized as an escape channel, no alterations bgmlg

’d!;, b mile, the m’xhu channel will leave the line of the west side ehannel, and 1
tost side channe] by an under-tunnel—in order to do this » drop 3
el; from the tunnel the channel will run along the lowest groun

Peramakyy, It flows i
the wast branch wiil be ba

Kanniknlsmadugu and Bhimanadi

_ 38, Drainage erossing East Bank ¢y, &5 . h 5, Section VI_I" of
this report that there are” two low 'h'iP!a:fml;nd iﬁa:;h%m:n.pa&“ﬁ% mentioned will 1:1’
traversed by the ng“"d: Inampud drain, the last is traversed partly by the east bank chann
and partly by the epad surplus ; jf iy therefore evident that “the drainage water from a
drmneon'mdemi:e'mposedo, ootgn flry ;vﬂl lie up agaj 8 of the east bank channel. This

4ge 1t 1s pro 1sc] i bank
e ﬂns_exeem wabir might Ao a;:{; :nlllxto the east chann
m the east bank channel p
surplus channel,

39.  Tabpu Drain—T¢ cq

the south-east portion of the isﬁnge Seen from the map that there is an extensive swamp in
Very anxious to cultivate it It is

Of Divi negr Kodur, this jg excellent soil and the ryots are
| , to drain {h; Tabru drsin
mnn:)s d:;:i the tlow; Part of this swamp gnq d:;h:tlg'mbgy * t:ht:ﬁnmmch
] Umotu Drgin,—Aq the : it is
fome druinage watp it 5704 £l both, from g0 from its branch, it
:Iﬂhe cem:i‘&& m%‘g‘i:* ttlllm banks of th:“é:rv;?\imuk!llx}e ‘%‘3:13: eh:fl:
: ) "thatonﬁw th g, win e herefore pro to dig a catch th
\ "demnh*’m-“bd_ ’ north side il g; i { Snin that on the sow
e Gudung and @oxzvam uhf:rT:sb:nmu salt aree

. their
branch irrigation ehaniels will haye catch drairson

X 3 . F.
principal drainage channels will be found in Appendix

el by sluices with swing shutters.
® thannel unless an eseq were{n:.:ll;, it is propesed to build an
¢ar Vallur, ang carry off tﬁ: surplus by a cut into the

. dppendis P—Detaiy of g,

|
i
|
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SECTION VIIL

i 1 and the Budumern

ivisi that lying between the Ellore cana 1 the Budu
e kred DO, dwminbrfr'mh of tge 'i‘ammcbm. The tota\l area of tltnsag:;q;iotﬁ nlrtg

s i o w100 e s Zomintry st o Copermmnt i i o
o miles, of whito es will be taken up for wet cultivation, i

s saleulae A i o he Nuzivid Zemindar, who does not

atis caloulated Mt S ost of the land belongs to the Nuzivid Ze .

};‘)x]s' 4:05 A Sguaretzﬂfo.r tﬁ??mﬁls in this division ; but. I have no doubt that when the

% s to take wa

i ill culti their own
appear anxiou due, and the drainage improved, that the ryots will cultivate wet on
ug,

channels are “ S
acoount. . : 5 laces near the Ellore canal it 1
il is principally black cotton ; in many p o
5 Sm-[;.—“}e:glz‘;z}rgﬂzlﬁ) kanker, but near the Budumelil“ and tabolgglf{li;::ﬁ??ga;dry
very poor }Je}ug I:.llxrich and especially adapted for. wet crOpI_;. T&(E{:e 35 ';h f;: m"e ardly any diy
the canal, 1t mtgs{livision except in the upper portion near Bezavada.
cultivation in 8100

N hu)ll are a' l)leﬂellt l)l Iled fl‘Om t]le e Cﬂ.nll.l &nd gﬂ. 2 apou ,(i 8 acres.,
e W s J si1 ) I:”“[‘ 1nr t b t ]3 9

i : towards the Tammeleru
p try falls slightly from Bezavada ) :
% &F allglf Cf?::f’:{{é‘ljlvlrllgfe 2(2:31 f';yo the Budumerlt)t ﬁverfa.rtlg t}}zi I%(:}llzr:dlaéz,d ;:};gl lnftls}?:
EEGRDGEERD ] the junction of the Delta of the Kist: ery.
E‘t';he, g formefdtltl)gt%?laonrslgn{:ﬁs very hilly, p.nd some of the ranges fa}ﬁ)roach very mear
cmu}xltrygﬂ t&z‘; n;):;&h ﬁ; is this that causes such destruations after a heavy rain-fall.
to the channel,

1 Side Channel.—1It was originally pmposedﬂto reseéz:ef‘i):il ?nl?iu:z?mcla ﬁt;lafrs(i):ig
B, oo e inus entirely for navigation, and to carry e?lvg?h Tanua g1{;63 embodied
K 68!17’”1’“”-1’. iy teﬂilG of Colonel Anderson’s letter, No. 143, dat 864I i t?; serio;m damage
channel—vide para. rnment, No. 430, dated 12th February lh e t.u means for passing
in Proceedings of Gow;1 S years, which has proved that the xﬁflmb ;ngm Sarisablo iy e
done to the llprehcﬂ-n to be enormously enlarged, shows that it wo i e ey p st
the dmillﬁg b v;lgcr:szean these drainages, @ﬂegh& wStkgfthih%ﬁ:;?T;x{mlW:erve t};le requirements
another channe fore been determined to ma :
Yory Aacr :éo};aixfg?;i;iion, T wp mEv e tonplingy. Jeksite Heook
of boln i Canal.—The Ellare canal leaves the main ﬁanal :.ttha dlsti&ime dg:e ggn;agﬁfe Py
5. Eliore Canal.~ head ; it runs in a generally north-eas rly . 8 foot
i d has an open head ; ter at head is at present about 8 feet.
the head sluice aﬂh being 40 miles. Theaverage dept.h of water a : et aha
of Ellore, itslengt %  fall as far as Kesarapalli, the velocity heing on an averag Py
i o B o i i i TS S
eet a-s ! ining 1 G 18 the : k 9
fosk o 5&1 Godfeetafrz;;hlgi:;ﬁ;m% tﬁg:rafﬁo on it is very considerable ; see Appendix J
Kistna an

t is that the
i — t fault of the Ellore canal as at presen
iy hElgrr:in(im;aiam?shi% frl'ee ;ltogéther insufficient and that the tunnels app:&:ri(:
e gz?ls;nv%iifh:ut any %eferenoe to the fall of the channel. The esisting masonry
hav&ib:e c:na.l with their levels are shown on the sections.

on

: i ts to the canal
Ellore Qanal.—The proposed improvemen
B Sy Imﬂmvtpﬂzmghlil:ft%gngixf:er’s Memorandum, No. 309 A, dated 7th May 1874
are stated ggf‘;’ggge tlg that memorandum, I will here enter what he suggests.
and to save

8, Euxtract from Chisf Engineer’s Memorandum.—* The bed level at the head is to be
P 2
375, .
. +And the upper sill of Ellore lock is + 31'95-.
The full supply water surface at the head will be 4 45'5. 4o Sk, dmakide: tha
A suitable depth of water on the upper sill of the Ellore lock woul L >
37-95. 4
" I O b e b, st o Tl it 1
. face at the lock as above m :
Pmchwbhftoogi‘ t:gov;gt?zrisget on the aqueduct, but the difficulty mzvg1 b;lzgll-::i%nb);v Th‘;‘:ilov;eﬁ
ot Watﬁ ot ox}" rather by converting it ginartod e i dmdef:j— e, that much as I regret
the. Squec ™ h important adventages as vegards disposal 'Of m'gh,t d repeated floods, it
result 1n suihe diSmnnﬂiﬂg of a perfectly sound work which has Ylt ; OOt o rep cos il G
:}(xl vofgtll)lég“zarried out, because pra.ctihcafny Ha :q ‘11&‘;:::0];:811}) 22?11:}11!1?19?20 %‘e a,: ?I?:fgeetive as ever,
ou ith frequent alterat i@
der the canal, and with frequent 2 by sand and the freshes go overi
the floods un nd have been for long entirely blocked up [‘; full trial the time has
d its arches are & ilt into the canal, so that altogsther after a :
ﬁ:ouionhbregghﬁh%l;ovxﬁn;l: 2:;1;?3 a ework which has not answered its purposes, and which
come when 1 h needed improvements. :
of much ne P : : he av
. it thes vl WA b Tl oo 375t Lk heod b 3105 ot the
~The surfg?fsga foot a-mile nearly, the bed fall will be frfomt 3'{ mﬂ&e The disilinees reqetied
Eﬁn belcf)rc(])cmor 555 feet, equivalent to an average of 01139 foot a-mile.
ore ’

pRshERM e LRl - | L hd

Pl
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in the u .

canal is gf;f,gﬁ{’é(f I}:e?n“,},f about 62,000 cubio yards per hour, and the bottom width of the
or the discharge would e P 9 smh‘”jﬂl for the first 10 miles will be less than the average,
aboutthe required dischaga. ol s gt 2urdaco and bed fall of 008 foot a-mile would givs

t.
surface fall available should be gm veloeity of about 08 foot a-second. Bolow this

, woint the
Stﬁbuted with reference to the discharge reqlu'rezl in each
» - e prerent dimensions of the
appreciablo surface fall tu the Hst arf? n excess of those required. T‘here will practically be no
depth of water will be 8 feet in th ve miles, which may be treated as a still-water canal. The
may be found convenient. In the of about 10 miles and then after will decrease as
under tunnels, but below that th © upper 203 miles the remodelling will not affect the existing
of the latter were determined is ere are several which will have {o be rebuilt. How the levels
of the canal, seeing that scme a.fm stery, for they have no relation to any possible arrangement
miles. No under tunnel on wh?ah ose In the lower miles are higher than those in the npper
reconstructed even if the width1 ¢ depth of 6 feet with u full supply can be obtained need be
this class on which the waterw and waterway be Sh'%hﬂ)’ less than that required, and works of
of that ry Ay with a depth of not less than 5 feet will be equal to or in excess
of th_e leve}s of the i b Workpghm Ob.SG‘Nmtlops will, it is @ @ the remodelling
consider himself at liberty to modify’th: l:itetzllzhv‘:liltt dificulty, and the Distriet Engineer may

arrangements render this necessary or desirable.” hin reasonable limits, should the distribution
9. Formula used.— 3 ‘
Engineer diﬁers from tha]:t?;:e{l}fm remark

remark that the formula for discharge used by the Chief
the main canal ; it would evidenltrllyﬂ;)l: :?m s T tho e ;g:; Seec u{dengnmg

one formula and that of th, mistake to caleulate the discharge of the main canal by
will be carried out in detafy, ' ¥ nother. It will now be shown how thes instructions

10. B b
SR ’.mi]icf _'lfl,mA pl;oposed branches of the Ellore canal will be as follows :—

Number.,  Distance from Head, _ ST

Noames of Channels. ! Acreage.

1 M, F. FT . l

2 Direct under Ell ' 0

AR e e R e

4 155 0 | ek undiy Wlove SaBal 5 s el o il 800

5 'B!}tumllh hrlneh e e .uw' < :ju' :,. ek " w

= un ; i n

| P} Lisa P«znukm’%ﬁ’“‘fﬁ‘? MR i
4 i & e e ey T 300
5 2 20 | Cherivada i | 710

10 : e Puttaguntla do. R S 0

e + Dg;otg;d;mm PR e

13 59, g, g Kakulpad branch = ... ... "?f’h T e

]4 ! : il G?M do- P e avs "ee vos e 1'2"0

%g 3673 o ‘»MD“’W;. under tanks adjoining ... © ... .. .. 2.590

L RO e e R U

: 3 : me ﬁn ﬁi ining twks ey ...‘ se 4,500

| S 7 Total Area ... | 31,000
ﬁmﬁeﬁmm&d t Teurapalt—Tho tistano to palli is 10 miles 3 14\
‘With the bed and surf; 10+ SIS A0 esarapalli is i ,
e Kem%mm be 38'67,0;10&”?:%? ﬁqﬁﬂlﬂ‘ feet, the bed level at head be?tige 837';:1:11:1;5;
'&“‘fm ““hﬁm‘;ﬂt Semeeomd voquired foy %: ’WM ge will Yie 559'36 eubic feet a-second
Yook and floor of galineg o o 10K8gR and Jogky e dares s the extra water, viz., 94°36 ealic
1. ngnlah is - i'ihaywm ‘ !‘m.lwdofuppersiIIofKaw“n‘
uice (six sl m‘hmim hnve to be raised 1:27 feet ; the bed and
i8 85:47 « go 1} h"d') will be 37-02 and 4502, mpwhvely.
> 47 5 80 that to enable the channel tosilt up, it will have
"fll'tlil:vtelii’lm are all below this 3&";‘}.
N s 1 J8 concerned ; any increase

14

22

18. Ampapuram _Dra'a:n.—-Ampa.pumﬁ drain—Outlet to be lengthened from 50 to 190 feet.
19. Ramebru Drain—Ramebru drain—To build a new outlet 960 feet in length.
0. Peddapad Dyrain.—Peddapad drain—New outlet 395 feet long.

. ¢ Branth.—Tammebru east branch—The eastern outlet to be improved
tho wes.ternT gﬁiﬁibg bI;'a(fismantled and robuilt ab a lower level and divided into sluices 6 feet

span. ;48 : :
o West Branch.—To lower and improve the Aqueduct and Tammebru wes
bmnfl? g {iﬁ? ifvr: outlots of 750 and 360 feet in connection with this and Wutlur.

G A s
; s to be embanked,—1 think it would be n@vzsuble to embank the gl.mnne
Qih (mgésans tunnels, s'o asto prevent the water flooding the country and spoiling the
Efég': ba,enks varying from 100 yards to half-a-mile apart, according to the discharge of the
£

masonry Work, would answer ; if continued down to the Kolleru.

dume bove Besovada.—It has been proposed to turn the Budumeru into the,
K:stfff ’abﬁzé'1:§l1z ;xz;icf:t,oij)llt it has not yet been ascertained if tl'lis is feasible ; but even 1_f it were,
i 1d make no difference in the proposed arrangement (vide paragraph 13 of Chief Engi-
i WC*T Memorandum before mentioned) for passing the drainage across the Ellore Canal. No
nﬁerwtious are proposed to the Budumeru with the exception of banking it where necessary
a. ?l;o soxlthex'r} side to 3 feet above highest known flood, so as to prevent the water from over-
%%mﬂ r and domaging valuable crops in Gudivada taluq, which it sometimes does at present.
The agproximnte cost of proposed improvements to drainage will be Rupees 2’00”00()'.

SECTION IX.

Third Division or that between the Budumeru and the Pulleru bounded on the east by the
Polrazukodu drain and the Kolleru lake. 2

ner - tion of 8rd Division and Area.—The area of this division is 277-0 square

il Louf gﬁflaﬁcﬁcﬁ)rfpstquaréfmﬂes is Zomindary and 176 square miles Government land, and it

ﬁlcﬁénbtm that 69,000 acres will be cultivated, wet being in the proportion of 24909 acres to 1
square mile. g : - i

The soil throughout the whole of this division 1s_a.]luvm.l and well adapted for wet m}ltlva-

tion : the general fall is from the Pullern and Masulipatam canals towards the Kolleru lake and

also from the Bulumeru towards the Polrazu kodu. From this it is evident that the irrigation and

drainage channels should all run west to east, but this is 'preven‘te'd.by the Ryves’ channel and

Ryves’ branch channsl, which cross the entire drainage of the division. As theso channels are

nearly completed, it is not intended to alter their direction, except that of the lower part of the -

branch channel which obstructs the flow of the drainage so much as to cause serious damage.

2.  Present Cultivation.—A large area of
; ‘this division-(Acres 49,977)* is now cultivated
wet and there are numerous small irrigation channels which are not shown in the map.

3. Supply Channels.—The two principal channels supplying this division are Ryves’
channel and the Pulleru. ;

s Excluding old or usual Wet.

4. Ryves’ Channel general direction.~The former leaves the Ellore canal in the 7th mile

apd runs in a perfectly straight line to Marrivada, crossing several drainages and some old
irrigation channels from Pulleru.

5, Hyves project.—~This channel not being sufficiently large and the fall of bed being very
great, Ryves’ project was prepared and ganctioned in G.0., No. 3,684, dated 27th- November
1867. This project, in addition to enlarging Ryves' channel and branch channel and raising
their beds, also allows for a new cut from the head of the Masulipatam canal, to join
the existing channel near its old head; this cut is to be supplied by a head sluice of 15
vents of 6 feet span each ; this project is now in ragid progress, the head sluice is completed, the
new cut is about two-thirds finished and the widening nearly completed above Komaligunta.
According to the book (Madras Trrigation Series No. 3) containing Ryves’ project, it appears
that the new ecut is to be 90 feet wide at bed, with fall 4'2Q inches a-mile, and that the existing
channel from where the new cut joins to Komatigunta is to be widened to 100 feet bottom
width with fall 7 inches a-mile. It is evident, therefore, that there is intended to be a surface
{al] greater than bed fall in the first portion.

6. Alterations necessary.—Below Komatignnta the project allows for widen'mf the channel
from 74 foeet gradually diminishing to 66 feet at Marrivada.  This portion, I find, will require
some a.ltera.tion.

7. Depth of Water—It is_difficult to ascertain what depth of water Ryves’ channel was
intended to carry. Colonel Anderson says in paragraph 7 of his note on the project, *“ As the

depth of water allowed for Ryves’ channel is 7 feet, &c. &o,” but in the plans for accommodation

g
.
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the fall per mile wi 23
discharge (Widt;mll be 0159 feet a-mile. T { Sy
Il must be Jess ;’gacnhizﬁnel being 54 feet) i a}l;suiﬂlll _l‘eimred in this reach to give the required bridges, the maximum depth of water is put at 6 fect 6 ignches above floor. Nowiin the estimate
will be 8 feot 4-339 ; he.bed fall, and the depth fm or 0-083 foot ; consequently, the sur S for widening, it will be seen that no allowance Whatever is mads for embankment and the cutting
a-second and a fall olfnglefv- In the next reach tho d?"ﬂter at the end of this reach (47 mile) is not nearly sufficient to form banks to retain the water at either of the above-mentioned depths,
depth of water at di inches or 0-062 foot, wil) e discharge required is only 4395 culsio 2 ot viz., T feet or 6 feet 6 inches. At _Yre-‘!ent, Ryves’ channel runs about 3 feet deep and does not
' increasing which Wx:fl g would be 8 feet 6'55 in guﬂioe, the length of this reach bei n .11 n’ !i‘l : f}f discharge nearly the amount that Wi 1 be required, the level of the water algo is not sufficiently high
@ Wrote his memorand evidently not answer at (;1103 and so on, the depth of \\-dter}: w:ml:l lt 4 for direct irrigation, and it is evident from the channel being reduced in width from 74 feet to 66
wide, orandum was not aware that the exg L0 1t the Chicf s foet that it was intendod to irrigate direct i '
 13. Different Mot sting channel below Kesurulﬁxlli Was 50 8. Kunderu Branch Duct.—The irrigation is ab present carried on by a side channel on a
in which this canal cs.en ﬁggs ugf improving Ellore Canal % }]li gh level c“nedh ﬂ(lf ]tfu-ndelgf granch {lt;ct, whllch‘C 1i&kos off a}ilove ;{omzll.tigunta V{reir. As tth:
R anaged— - +—Lhere appears : 4 {underu branch duct 18 ge enough to supp y the acreage allowed under it in this project, i
therelli' with a depth of 8 feet at head of Ppears to me to be only two ways will still be used as the means of 1rrx;§xt10n, the Ryves' channel below Komatigunta v&ir being
regulate?ﬁybtfhe:t piches, about this g considerable surface fall 1o K : only wasd fa, gpegae 1o tho Tuliory 5 | : i
Lecessary and theogm- f:;f by this of course the (zilil;ghﬁgmm“e‘l to Ellore lock, the Zﬁl{?} 'a}.hfl (ll,e.pth 9, Area com”}dgid.ell-—ﬂyves’ channel and its branches command an area of 14647 squara 1
be very considerably plus would have to run to wa,gtegi}ilet iI\eS&rapa.l]i s v mu(‘- l:‘um'l)re tc;)x:g miles, andfogg gf ﬂ%lfs 1(% lstassumeddtht?ttf}gﬁ%o a.cz}‘les will be taken up for wet cultivation requiring ¢
; X onss 10 Saliat ( i 1y o cubio feet a-second, but besides this it is necessary to provide for 1,140 enbic feet : ¢
14. - Best Arran elocity in this reach would & supply °" - P P ; 1 ¢
. gement — sacond required for Pulleru (vide Section, No. V, paragra h 3) ; consequently, the discha ‘
%ﬁf&lﬁd make the bed and suTr]fl:ceznfdlmethod i8 to build a look o gired for Ryves’ channel as far as Komatigunta’ weir (nc}) waber beinrrlg takeyﬁ oﬁe ul; io Z}%ies i
Gis sifllglb?er' the lock to have a q :(') ! f§0m head to look (;)-{:)3 013; :he Ellore canal at Kesara- point), will be 525 + 1,140 = 1,665. : . f
chimged. Thistana s e, altop of 197 in sill and 391 in wayor mile as mentioned by ' it tho dopth of watar at the hosd pe 8 feet and a surfuce fall of 7 inches a-mile fas |
Rk e S1:0% 1 evlr)el of the lower sill of pro o lock the surface fall wmerhsurtuw, the depth on given throughout the channel to Komatigunta, .the depth of water at junction of new cut with o
wils will T 6'11% ed fall will bs 3- 1, £1 dpoz;edthe dﬁ’ff bei}::g - w e :v:)l to‘ li?ufggql}x:(‘aﬁfl y gld tclllla;lﬁml 1‘:rlilll be Gﬁ) feet (agdthe ia.tll (if() gefd eltl;l v?rfl}v dciutlfs onl{ '?(-)%0&%?011?3 a.;mile) ; Wiﬂ;l_ebli : F
; 6 nes baing 2 : A uliore epth, the old ¢ wannel being widened to o scharge 1, ‘Ol oohae ool a~gecond.
ks Reglllgtmg the surface fall % g 'mdus 5 furlongs, the fall per do not therefore think that any alteration need to be made. ~Now, as all the water required for ;
= ter varying from 633 at K &coqrdlng a8 the branches . irrigation is taken off above Komatigunta weir and the channel below is only required to supply
ando cause silting, but this will b palli to 6697 at, Ellore lo km taken off will give a depth of the Pulleru, it is evident that it must discharge 1,140 oubio foet a-second ; if it is allowed to Tun
d surface fall. The im e very trifling as there i ck. - The effect of these changes will only 8 feet deep 88 at present, it would have to be nearly doubled in width : but I see no reason
weir at Kesarapalli, aPprogir::: etmeut will of course cost llist‘fluch a slight difference between the bed why it should not run 6 feet deep. . Taking this depth and a fall of 7 inches a-mile (the greatest
: mgvhen the i £y seasa e cost of which will be 40 Oeo,o Wéth the exception ‘of the lock and fall which I think should beua.llowed iﬁs sga eep f;nil %t;x%gg a f{}mxfnel), the wi(iith Trgquireghwiu be
it will be n ‘ oy on is over and it is des; 4 Tipees 76 fest at bottom which will give a discharge 0 *5 cubic feet a-second. e widths now
A and the em‘:.’le“] ﬁ tf;ﬂlllold up the water atﬁﬁ;odesuable to keep the canal open for navigation allowed are from 74 feet to 66 feet, so that on ,thfa average extra widening of 6 feet will be
2 have to be raised in rt?’ the depth there with still water will bg 97 necessary ; this with the clearing now required (the widening already done being almost entirely 1
e 15.  Tunnels to be altered. —Th parts to retain this depth. ater will be 9°78 silted up) will be sufficient to form banks to retain the water at 6 feet. The fall of the country
J 3 -—The following tunnels will ha ‘ being greater than that of the bed, a drop will be necessary in the 5th mile, the level of the
& %Jv;hpam' : ve to be lowersd : — upper oczir wfﬂ%) bu(l)l-{- 2587, tllxmt 0{1 th;: lower +h2a2'631, Wixioh i& determined as follows ];—Tolllle level
o papuram, . Totagud of the bed 0 ern near the end of Ryves’ channel where aadi Kodu and two other annels
i- §erava11i, g ged P,,ffl' take off is + 2026, (iif a fall ci)f'7 inches fi-mile fbelaque%h frclnn thjsﬁ poini;f ug tc(;h the v}v{x{lwf
: - Narsannapalem. - Tamme : hannel drop, the istance being 4 miles 2 furlongs, tho ower floor of the drop will be
- The great fall of the Peo 8. J &lipuc(i}) St ;0-16 + 247 ’_99:63. In Ryves project the channel ends at a level considerably above that of
eﬁ;esmtaml Aol dh nﬂglymfmm ﬂ:.he canal to the Budum.em 318 bed of Pullern, & drop would therefore bo necessary ; in this project the drop is placed higher up
ElL B“PWI%%%O . on the branch channels. and Kollern lakes will to save banking:
Na:ﬁ;ﬁg::‘ previously ’Aenﬁon’e:h:v?lll mhﬂ-rgeable fo Irﬁg';l:gxlfpﬁ;m&te cost of all these Now the Pullern between end of Ryves’ channel and Gandikodu head sluice is 105 fest wide, .
R 50 cost approximately R \;peela sléngsgvoomh %&i t!:; and with the fall 7 u‘;)Ghes and depth of water 6 feot will discharge 1,621 oubic feet a-second, the
, geable ' lied to it being— ;
) » water supplie g ~ Cubic Feet.
11475 a-second. :

16. Draina ’
ge.—The pring ¥
: ‘“Pﬂdmmg« From Ryves’ channel ... AL
. : Upper Pullern R : “

: 1. Budumery Which the Ellore Canal crosses are : — )
fordid L e . main (Inin ‘s S ——
Z gf wﬂnent i R 80“:'1';“"- 1,605 ‘
Tl . o. LRy e . s e e . ‘>
g' g.m puram _do. dz' AR it o 90 10. Branches.—There will be many branches from Ryves' channel w ich will be as ,
6 Poggior Virewallido. " L R . £ follows :— _
- an Iy 0 et e baa 3 & - 3 'RE
T } 8 -, ACRES.
5 : Ramebra do. do. ., rel rvahe o 1. '%olpur Bé'a.noh b S A el .
VR e T 1005 ‘ 2. Uppulur do. SN nt 200 i
3 . 8. \%’utﬁ ares (fo be drained by B % : 3. 'I‘ex?neru' do. 800 ; i
' 9. Peds ur drain e “dumm) above Ellore /0% ? 4, Vempad do. o 800 |
10 Tm bdo- Lt R g R s 6;0‘3' 5. Komatigunta Br}slmch . 2,888
; Minor deg: y three lmmuh“"' wis Bl Es 5 2 i3 6. Crudivada Branch duet  «o v - T
Th % o ORI ik ¥ L we 873 1 7. Kunderu do. e R
ltopethy Stng arrangements QTS T e R e AR "
slogether nadoquate conatlrabla oy ain . rom such o T ot g | 5,000
T - Wn in detail Provements ar - & large oxtent of {ry are -. : —_—
G mem what he considers are necessary. ' : b a1 oountry. ‘
wmﬁ d\!::: %09 A—so it wiﬁ be mlmw be done-—;l.:g:m‘ Engineer for Ir ”‘f“-' ! 1 Gudivada Branch.—~The most important of these channels are the Gudivada branch
; : may as well state gen to T horelzul?gn 13 to 26 of his duct and the Kundern ; the former leaves the Ryves’ channel just above Komatigunta weir and
‘ftﬁ 1. Do Fad erally what ho has detailed ' ut to save reference to ; isu:t cannb supplied by 8 head sluice of 2 vents of 4 feet span; but allowance is made in Ryves’
mile. " To o Yral udumera drain—Froe : | o ) roject estimates for increasing this to 4 vents of the same spa, which will give sufficient
R 8 queduct of 12 spanst 1 oy o, ° Mllowed for the drainage in th | Jischarge. |
‘ {o lrainage in the ‘ i g
_\\ ’ Mh’ or the Kﬂinxmlh escape. - t i ’ : » ek e
¥ : ; :
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s -t G'enerlal Description of Gudivada Brans Duet.~The Gudivada branch at present runs
n a south-sastey direction straight to Gudi t which
falls into the Polyx:&zkmlu. . - b

wventually
plaoce it turns more south and even

, e
13. Dimensions allowed in the Ryves' Channel —Ryves’ project allows as far as I{:Sln «?ﬁl
out for wideaing this chaunel to a bottom width of 32 throughout, giving the bed &

nches a mile and regulating the surface fall b ‘
of the project is complete

" This past
y- masonry hridges fitted with rhuttk“;" 1'11'1:;5 ‘I‘Jh‘t
! d as far as (iudivadn; it is impossible to ascertain from the pla

depth o water it was caloulatod to carry ; but I ha

dmcharge with the width o

ve taken 4 feet, as this will give the requi
f 32 feet.

allevations ¢, Gu
anel.—Jt 3

~—Propased
Ghannel-l}ellapud; Cha

Dosapad Channel —L ,‘,,gavﬂm{;

it five miles of the channel suPPLY

g » and a longitudinal section of this 1: %’wm the

illfn ite tp s 205, 870 miles will be supplied by a new € ds. 'The

m and Bhushanagulls channé Velpur

n, the portion from (hldl\'ﬂd". tﬁellnp“di

upplied by the Gandikodu, and continued by Lﬁeb

R e YA the Prbeskon s i o e s :

b Movarru Channal,—This win PR ich place o straigh

i : s utilized as far ng Avene la, from which p to
'f;t];;xlzllikexade {840 the Budimery  the notly b:uk “o!n sthi:“ (.m nel will form a flood bank

OF Iigation and will he ped as a drai
c 81’ th_a mminmg .

_ | n for
: distmwe i twou‘,mﬂ»\.g\t Ampen ala the Blmmikodu takes off ; this will be left as at . wfjotn to
o ®8 and Wil thep e tontinued by a straight cut in an casterly

Olleru lake : 5 tonsideralla Portion of the pre 5
Plan) will he ahandoned, g 3 Crosses 3
used a draingge.

: o in the
sent Bhumikodu (erossed with red l;n:l w?ﬂ be
s *he natural fall of the country ; the latter partio
8

uel and Bhumikog oty D humikodu at present Nic‘” :lm; r;".lp :'y:d‘
. iR0du arg gt t li the Budimerua, across =,
e onof e e i w3t i objecionabl, us the Bl
channels by &m ‘“ef-hie dolta, the branpement just describod for supplying \ s
Up the Budimery and the &Wmﬁ{: ?i’:}:‘“m 02:]!;91 ill render it unnw y .
21, Brancheg D, 3 i rincis
Pal channels besidas ah ki = 1% Dosped chaanal will i ot olber
?rfnndiwulu branch

ACR ¥s,
e~ B ,

2 ‘2"311 n?;e;aneml D«cralph;p.;’.l‘hose *ill take off from the same point on the Dosapad icll:f‘on :)he’

Kollery lake, and the lltt);r itnmtﬁn:&nf:g " Parellel to ope auother, the former falll{;egc o before

stated will be used ne & drainage, Portion of the Bhumikodu which it has

n]mniii; L'ing:i'f]n;am Charnnel, 1y

next b

. m
ro branch of the Gudivada channel is Lingsvar
an easterly direction forndiatp Posed tory;

nation of the Gudj

6 ending in the Gandikody drain. 4

¥ «~The last, vip the Bushan lla wi the same POI2
. % agulla will leave at :

\Lm,g varam channe) O & distance of three 1y; to the Gandikodu drain.

eaves R

: i 3
d es’ channel just above Komatigunts we n
and eventya)] aln to a short distnnc{s' beyond the ):ﬂh‘ge of Kanderu and the
: Y falls into the Chendrayakodu drain.
26, Brancheg of Kenudery ~This
throws off thyee branches .

| : ; it
‘ehanne] wi]] require some slight improvement
&

in
vada branch channel and ru®

eluices, fam cang]

e '@ othermain supp
one of gix

% ert.
e S lyKehakx:nazi t;: this d;vi_xion ;rl?"; I{,‘,‘," two
‘ Y above i ock and is su +
*Pau floor . 33 09, the o:for%‘; six vents of 4 feet span floor
Direcﬁon...p“y? fn this . inally an inunda-
i Channel, — _originally dge;

on channel from the Kistua ang i Tuns tbrougho::';‘.he ﬁ:ﬂl eﬂ;‘&;‘& its course o a ridge

£

\

Az W

N

run sufficiently d neequently the water does
o ttrit doésanoomf d v b edls't}:ynczegn’ ce?a,cshe%'uiea of it.
oreat fault of thiesf ohan;utal ;s :0 4 O i 4 Y
0 untry
come to the suriace h

: : be 6 feet
| ' lieve designed to
: un, suffciontly deep-—Tt was](llonléen;%re than 3 feet ; the it for
it 30. Reasons why it does n‘;ﬁg:,e than 4 feet ‘!eeg ;Iilt‘%x B‘ihe channels wlﬁchRsupp!ycﬁm,mel
- uns . % ariso : Ik Tiree
Dt e it is. too wide in oomp its full width of 105 fect, idth, conse-
this is I think that i below Marrivada to its byl e R e , couse
5 18 dened be it have not been comp s b ot 6
ace it has been W' CCTE ik supply i hannel of such a width ing 6 feet
; canal W sdent to fill a channe. ich ofting 6
iy t%xias;ltlgraglge@i"_e’ s ﬁzflftﬁf;eﬁlcfp:d that there W‘i}uﬁ;?log}ﬂflﬁ gglgar;gcgas an uTiga~
. Gnﬂ)%Vth this projeclat ;:dﬁjxﬁen that is accomplished the
= i hannel,
- of water in the ¢

is a
. ankipad to Wyur where there 1s
E > . Lfrom Kanlipad to Wym:-—-FrOﬂ} gularpv&rying from 10 inches t? ;
; 31. Seven inches {afllz}j;i;et the fall of thih bgdﬂl; ‘{:H :;: uigd 0k ‘ﬁ mtf Ort:; ﬂgfﬁ :ised
i ¢ with a drop of 4 1 ted I believe tha rdingly, though it W :
regulator W.ll . it was anticipate Jator was settled accord the water 6 feet deep. Itixs
e o o e of edanging e il il g e
E 1ne! ity i or 8 ich is ; ) y , viz.,
et PI'OP":wh?fmise gl i od lt‘;x?lc‘ﬁannel receives from %af,sﬁ, %Elai:mthe same level as
;ildth of 60 feet, the sz zeep and the water surface wi gulator at its present height.
) :eoond’ will run aboutlmng 6 feot deep with the Wyur re
g the channe
would be were

30 oubio
ter for 2,000 acres or v
{urrivada.—Above Wyur wa end of Ryves’ ¢
e i O ey o gl b e T S
T nd-ia. CORR nd, the wic . This depth with a bed-
e A e T B
B Wl i water uld give more ity for the require ‘ H
- and the depth of wat at present would give £ the proper capacity { son 225 cubic feet of
| ;;11{;)12% m&:;:lg’t: imgtfl)ytsggg' %lel 111:11151;0 at Marrivada. In this portion
i a regula
if thought necessary

ter is tak ? channel to head of
: = ikodu.—From end of Ryves’ ¢

et ! to Gundikodu.—x ; yvh 0.

W 33, From end of ﬁzgiﬁqgfﬁm" alteration as mentioned in paragrap

Gundikodu the

s

helow is the same width
g Fro 7:5 cubic feet a second ; as the Pulleru below here is the
= 8%, O f 2775 cu
ool harge 0
g a disc

i the water at Pamarru
Ssar ei‘cher tO ohﬂ.nge the surface fa.ll b hOl(hDg up
1 ‘ it will be necessary
a8 above, it Y

- ator, and the discharge
> fall of 5 inches a mile to ]?&Il;m_ 1‘o“w§§ng§1the bed as proposed will
level + 18:97 and g}v'ebg 1,320 which will just be suﬁimgnt(; raise the banks.
| running 6 foot doop WL DO L0 R 0 amyhiow be require
l & xp 9
3 entail 10 extra @

35.

: d d if it run
idth in this reach is 90 feet, and if htl
) el ; the present width in is gives a velocity slightly
d as far as head ﬁif fE:?t c‘}slif; ﬁﬁg it will give this ?g&ﬁggﬁaiﬁsﬁﬁeiave to befwxdefied-
~ secon ith a fall of 4 inch elocity be diminished the cl feet a second, therefore from
| 7 feet deep WY ds an hour, but if the v 9,000 acres or 135 cubic feet a 1026 orbio fest 8
’ 2,000 yards nel takes off water for 9, the Pulleru must discharge 1, d fall 4 inches
East Side cha{)x anch, viz, Butlerkoduy, wt and with the depth of 7 feet a:;lh it ot
’ thl: nqﬁh orf bad’in this PorElO“TlﬁiZ%:fgén of the channel thm{orlebg?:l ic fiet a second,
ishar anould nOt'It')lel srll?‘ﬂi:{«g;lk;)du takes off water for 10,000 acres or
e Bn

idened to 80 feet.

i f
y ds an hour, this part o
velocity to 2,000 yar being 60
* d to 3} inches so as fo on;rert ﬂtll‘ie present width as far as C}(;W:a‘“ﬁ Chitg'am
the fall beelmdv;illof have to be mdene%n_to f;:z a,eeséeond; therefore ﬁ"“.n 1111‘?’*’ ut?rede with the same
] ‘ehﬂ-q’)lfe Palakodu takes off 45 0‘; 9‘(’)7 oubic feet a second, the b",vn}get':q second, the discharge
Bl B1s allect m%Stf di”hgﬁsitm Channel tal;fs O}ﬁ 37:1.’ o this portion must wtllifrsforef 2
1 34 inches will be 68 feet. C 869-5, the chann ; there will be a fa
' mgfe:ln ?roeri here 1{0 gi’w?a?el 1118 ;};:r:ifﬁrgf Cowtrti:n ](:1‘00]; '1% ;t_t:}' %_omd’:;d of 4 inches a {l;te
# ide. 'The level of t this, #.e., to head o t that place will be + 13°8,
- 64 feet W1 mile for 6 miles above this, f the proposed drop at that p 5 i
' inches a the lower floor o P ge 262 feet cutting which in most plac
0 : to Pamarru, ill therefore ks along Pulleru will
12 mile more t being + 1642, there will and the masonry wor There will
S i e e e R
BEIV! . . but ! < f this channel w b & adiate lod
e to be mﬂefy’ experienced in {he te%';ﬂat;:;:t this would be to bnﬂgn 6. elx!}etei:msom: s
: gad theoo:vlt);a;a y{)ut: 513?10 nolz recommend this being done
T md {s) )

—The Pullern was intended
» not malking Pulleru navigable above Pamarru. The

e i bed -
; ‘19 feet will make the

alator here. This I consider the better plan ; a drop of 1

S i ator here.

B orto build a reg

= I 237-5 b’ f <

W i 880011(1 ; if §
i i d be (8]

igati ity is very
p as Wyur, but it is very ill-adapted for navigation, the velocity is very
u y : |
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great, the course is tortuous, and it is difficult for a boat to wind the curves with the stream with-
out being carried against the opposite bank and above Pamarru. I do not think there is any likeli-
hood of there being any traffic at any rate for many years; taking these circumstances into
consideration I d& not think it would be advisable to incur th

1 e expense of building a lock at
Gaundikodu and another at Pamarru where it is proposed to have drops. At Pamarru there is &
short channel connecting the Pullern with the Masulipatam Canal, and as by the improvements
it is intended to make the Bantumalli Canal and Poﬁmzkodu navigable it is hoped that salt
will be carried in boats from the pans at Bantumalli, and that there will be some traffie from the
Godavery District along the Polrazkodu ; it is essential that that portion of the Pulleru between
Pamarru and Cowtram should be navigable, and it is for this reason that I have reduced the fall
and velocity between Pamarru and Cowtram.

37, 38.  Qost.—Branches of Pulleru.—The cost of the im

98, 3 : rovements to the Pulleru as
allowed in this project will amount to Rupees 32,000. The branches of the Pulleru in this divi-
sion are—
ACREAGE.,

1. Mudunur road side channel = R.000

2. Gandikodu branch duet ... ... ... 18,000

SrGabveraliiiuintah + Lot Tl e L o e SRR 1000

4. Peddamaddali do. ... "5, Sla fara ot 1000

5. Pamarru branch duct . 5,500

6. Palakodu b

7

- e LR LR e s e 3,000
. Chittram Channel ... i 2,500

Total ... 28,000

39—4l. Gandikodu,a Branch Duct.— Head Sluice.—General Direction.—The mostimportan
of these is the Gandikodu. This channel is at present supplied by a head-sluice of 2 vents of 3 feet
span. It wasoriginally an

inundation channel from the Pulleru, and consequently has a tortuous
course. It runs south-east towards Gudivada, and is carried across Ryves’ branch channel by inlet
and outlet sluices ; from this it continues for about three miles nnc{v

ends in some fields of wet
cultivation.
. 42—44. Proposed Improvements and Alterations. —Dondapad Channel.— Branches of Gandi-
kodu.—The foll o P

owing alterations are proposed to this channel. ~Fall and width of the first a8
far as the village of Sipudi will be rectified, as the channelhas got much silted up beyond
Sipudi, the channel will be used as a drainage (to be desmibedharengzr , and from that village a

new channel will be made to supply the existing Dondapad Channel (at present supplied from
that portion of the Gudivada brl;}:)m’il which ; b et

1 it is proposed to convert into a drainage channel),
whml;h channel will be widened and continued to the Kolleru Lake. It will throw off two prineipal
bmn (S
: ACRES.
1' IAuaPUdi Ch&nnel sne Y . “ee 1 wew s 37500
2. MOtur anch b e e “ae oy enw e llmo

—

Total ... 5,000

- int
45. General Description of Lellapuds Ek : eave at the same poin
mene Gudivula, the former il osougy s Lo e A 1 asoepin Braach Channel
for a distance of about 2§ miles to the present Lellapudi branch ﬂwl and will then be continued

along that chanuel to its terminus, and from thenes to the Polmzkodix by & new cut.
46.  General Description of Motur Channel,—The Motwr Channel will be an entirely new
out and will run nearly parallel to the Zellapudi Channal for s distamge of about 10 miles 10 the

47—49. Pamarru Channel, a Branch Duct.—General Direction.—. ol ey
,Tl:m wtgnd nnport&n:e bmc]z:r of ﬂtlie Pullern is the P ;‘1’.”' I‘Ws P intely
above the Pamarru gula.t y an 1 = 2 i This will lea =« this
dhanoels sty i exiiiinic. W.ﬂll'unm an easterly direction to the Komaragole drain s

50, 51. Branches of Pamarru Channel.— By anches.

i i 1 will have
to be rectified and sevoral new branches will bo aken off fros (L. &%ﬁ;ﬁdﬁhﬁ{’fﬂw
1. vPen‘endra e e . ave N
2- Ko]xllmvole e en Eas Skh '.“ . e sen 2’500
3. Angalm . ~ 5 e R s i e A 1,000
4. Velpur | ' o

LN LR S TR T 300
i ; L LT ks S 1,000

Total ... 5,500
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| i codut 3 this takes off
; i ch of the Pullern 1s ’_che Pala.kodu s
ol tfalak:}(li u.2—4;1‘ E}lﬁiﬁ?ﬁﬁ%ﬁﬁt thedwater does not rise sufficiently to supply the
rom the 243 w Pams : -
2;;5:32?;1 it is therefore proposed to give it a new hea

: , north to near the village of
. otion—Tt -Tuns at present nearly due no
Donggl;fxdi:g:gi’;fo g;igil’ogmnch channel by inlet and outlet sluices.
3 B ¥

it of ~ ile its head
s n—Tt is now proposed to turn it off about three miles from 1 !

51' 113rop ges ﬁfgﬁ%ﬁnd{; 12 l:noreP ezgterly direction for a distance of six miles to the
and take along some
Komaravole drain. : . IR

ot irrigati e Rankipad by Bander Canal.—It will be seen irom the plan

00, G 1rrtga§o¥hzbgzxmtryl bgtwecu Ryves’ Channel and the Pulleru vzhuél}; is ]g}llia%ﬁf:f;
auige LE & Iir}i" eﬁ:ﬁ?u Canal. The cultivation at present amounts to 6,000 acres. Asthese
direct from the ;

1 gh to supply this area and answer t eir purpose well it is not proposed to alter them
are large enoug

is divisi defective.
; — inage arrangements of this division are at present very
A Dmmalgfl'migil (t}l;}arrzﬁc% :xf;l forgthe most part used for irrigation purp_os}is, tmd1 miny tl?:
What .few_natnll;ﬂ*nnelg notably the last part of the Gudivada b.ranch,' run at right angles to
the imga?fo%h(; Eow of ‘the drainage and consequently obstruct it considerably.
direction

inei n i : this drains the
s . Drain.—The principal dmm_ is the Budumez:u H but
cmmg;.toﬁiglﬁgﬂﬁz oél[gtma,gi, ﬁ:g been delgcribed in treating of the 2nd Division.
;]

. : ses’ Channel.—
: in. an afffuent of do.—Drainage intercepted by Eyves :

98, 59,’ ?O‘T[‘-}?Ppﬁz: tﬁqc’gzif, &uggy between the Ryves’ Channel, Bandar Cm?il’t&ﬁd d{gzwag;
g]:‘der tféilggil—u"egrzn drain into a natural cham;{el ca}lgt}l the lv'_gpeqi[é;ag S/:&!: c:(;s the drainags
anne ‘used to @  “As Ryvos’ Chamnel is excav .
water was Eﬂmeé Egelivﬁzg -ti];eg-g\(};gf:ﬁ it is thgreforg proposgd to build an under-tunnel ; the
c(l)lfxfgeghfionivzhz under-tunnel to the Budumeru will be improved.

c

;i t¢h-drain.—The drainage of that portion of the
61,00 ORRen” K;ﬁ lp;iizg .b—;tr;g;};:%%’c%mel and Pulleru (over nine square miles)
enneru

3 i t bank
try south of T from west to east till it is stopped by the west ba
g:mlrgs);nt finds its waﬁlo“'ly :f:;“eﬁzf ggge inlets and outlets which prevent much damagg(;bm&llge
of Ryves’ Channel. eretgl' receive all this drainage in a catch-drain to run close .alont%.?s eoint
done; it i8 TOW B nel till it meets a natural drain called the Chendrayi Kodu; at this p
gﬁ“tgz‘g,‘ﬁfﬁ under Ryves’ Channel by an under-tunnel.

e

) i der-tunnel the
- — al course of this Dr_am.——From the un ;

oo 64' dUnxgﬁ,l éﬁngﬁﬁngee({t ?;1 its present course toa little bgyond the v}1111:.2g)e it;f wiﬁdf[:]{:vf
Cl}llendlif ﬁeﬁz tlllie Grandikodu (the portio:lx to be_fuse‘d forvdramafgr?);v;:ileg;:r?glt:ﬁl e
okt \is chann the village of Lingavaram :
- oo;:r:&gf mg alc?i;oﬂlll:a;orth side of the Dondapad Channel as far as the Kolleru Lake
new cha : _

ins in this divisi sides the tract
A -oa.—This wi ne of the largest drains in this division besides the tx
e D}zag;gin%;’iz;no%uglﬂ})%gmem Channel’ 3 I;,t will %lso rﬁce;v?i t}é:;vd};}i% gr;.lmnggg ;f
untry beior { e ¢’ Channel, Ryves’ branch, an '
gﬁa:(iﬁangtﬂm‘ 1{180(2}?(5 ?}Tﬂ%? eg}wﬁi %gxfrfhy to the south-east of Gudivada branch bounded on
:ﬁ:ﬁ:ﬂ{h%]; ﬁozgpad Channel continued by Tamersa branch.

. try is from
i 3 ivada Branch Channel.—As the slope of the country
i Proposed&d%gc;zs? tlgrgueﬁugh:mel the drainage will be u% a.gaﬂxsfi;;etgaénf& 32 :1(1)?
géﬁnﬂtr&;%?:m pmposed b poaeda o mdtgh?&u%iﬁ:dghggl, the drainage water
%vbgpamwéﬁ’ 1‘::1 gh:rglrdn c?}llf:: oi't tﬁui? Z%annel 11 it falls into the Chendrayi Kodu Drain.
i carrl _

] j ' j.— Present state of this
-ain.—Intercepted by Gudivada Brane R .
67__7}) : Komz;?: o_leﬁ; Komaravole Drain is a natural drainage cme},' sgxzﬁingﬁg near
o iai, 1t is now let into the Gudivada branch by an inlet, and then out agin
the village 0.198 ‘down by an outlet. The course of this channel is hardly to oy thispéhannel b
some fw5 18 ors théy se of a drainage channel. I_t is intended to mlglx; R
s f@?ﬂ oo et o ettin it 1 a1 R il be St g b vl
WIS S o) i branch) it will be : .
oalle@ﬁn th;s{ %{;?rﬂ;engﬁa ll;dlla};)trg-npalt of the Gudivada branﬁl is to be abandoned it can be
the village 01 )

: he Polrazkodu without obstruction.
e ;" t' eage Area.—Tt will drain the whole of the country to the east of the Pullern and
71. yain :

Juded between the Gandikodu continued by Lellapudi branch and the Palakodu continued by .
include ;

Kodur branch.

- nd M i 6 pi between

; nd Lellapudi Channel,—The piece of conntry

M tu7r2i3mprgtChg:n?xf;{aandbﬁﬁ:,;nd?%mh Chnngel will be drained by a catch drain along the
o ¢

per side of the latter channel formed by the cutting required for the banks,
up : ;
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28 about 228'85 acres to the square mile. Thi% is e;.1 vei'{yiE moderate allowance ; but there ane some ”
73. Drainage of land bet ) 3 ioh sand ridges which cannot be watered by the tna, and also some swamp land which is |34
Palakodu and th!é Chittr’;m )(?hxfx’:elpsilﬁ"g;{ l:h.Z::ld 5) {;:{lram Olannel.—The country between the .t;%er the ihﬂ%euce of high tides, and which it would be too expensive to reclaim.
latter. ed by a catch-drain along the upper side of the e == 1
5 9.  Spil.—The soil in this division mhpa.rtly blaclzlk cotton and partly sand. There is very (18
74. Old Polraskedu Drain.— # : € ’ . P sort; but what there is is chiefly wet, and the ryots are very anxious i
Y5, Deatnase A?I I(;l 'l.?he Polrazkodu is the most important drain to be described. lf‘gil‘;‘;‘t‘g“’:ﬁﬁofy% past have been sending in petitions for more channels. g
ol et ‘ea.—1t receives the wh inage of - { : F 4
Gandikodu continued by Dondapad Chan vhole drainage of the country to the south of the #ry.—The general fall of the couniry is from the Bantumalli Channel l
P nel, 3. Fuall of Country g ry |
76, Present. Di g Bt ¢ ds the Upputeru, and also from the Polrazkodu towards the sea. It consists of alternate I
i Bl gﬁﬂv; I meﬁmonsl.l—lt_ 18 joined during-its course by s Kaincrevnls: Dnaskan r?:{’ﬂ-;‘s A swg)lps running from south-west to north-east, and nearly parallel to one another. | i
| g ¥ small catch-drains. Thigs renders settling the lines of irrigation and drainage ?:l l‘chis division easy. The Upputeru i
: 7. Proposed I i : ; : ¢ ture of a deltaic river, and the countr; s away from it for some distance. 1 E
| SEGd inegl:ﬂ e angzgc;;eﬁzz;n{t)ace‘ft{: ﬁ)r?soui du’nem.nops are not nearly sufficient ; the fall i8 partakes of the na ;  f B y . g
i folt Uhdongbint-sid mabs it Sl L w?fi ;1: 3;]:15; it is now intended to give the bed a good 4. Pullers.—The main su%ply.cl‘mpnel of this division is the Pulleru (which has been *‘ b
b 18, New Cateh-D Y 0 discharge the required quantity of water. deseribed in the 3rd Division). This dlnde"smlmtgrtshree chaxhneés at Cowtram, viz., Polrazko«}llu, Hie
{ T8, ew Uatch-Drains—In addition to the dra; ; ‘ " Pulleru, and Bantumalli Channel. e t two will be used entirely to irrigate this | 48
L drains on the upper side of the followiné) c];‘umfllll;ﬂ:g—e %ﬂmyo(ineml"m“qth“r" ‘:““ be ‘mtd’& ; ﬁi"g,;n? thee Polrazkodu being made navigable, while the latter will be reserved for navi- {
4 Lingavaram Channel. u, Nandivada Channel, an tior, a8 it is mot well suited for an irrigation channel. It will be fully described when 7
. 5 15 A | 1
{ 9. Self-acﬁng Outlets to Draing AT th i 1 treating of the 65th Division. - e
o . Mg g . e channels ment : : 3 : : i
REes with self-acting sluices where they fall into other drains. TSRS S Hie ropoy® sre poviden ' and now irrigated.—The total ared of land watered at present'under the principal |
i 80. G g " / channel  Wstihont? Loy £
AL 30, . Coneral Remirke.o A o e » . i ; ; nels as per a statement* received from | T
& 't and [,’ppu]e;-u.,_a_']_'h; ﬁ:;nlgog :?iﬁ;ﬁi’:{g:noﬁ 'ittk}isﬂ?;v::;m afl connected with the Kolleru Lake ' Fox Fasli 1363 ox 1671-2. the Collector 1s as follows :— |[ r
(i =0 long us the water in the Kolleru Laks isnot aboveits iy el e e ' R |0 | TSI S S S i
| ] EA gigt?tnﬁei;gt ;Ill?it i 01;563]‘%?:3“;137 é;'hlg bﬂp}‘lened in 1872, when the water in the lak: u:'use toa $ No. Channels, ' Old Wet. | Now Wet. | Dry watered. |  Total. 1
| i B X b country for miles around, doing i : - : - bl
i ik renuissions given for the crops being as much as 82,000, If}(()):lgft ‘;‘;’J:‘aemd;mm € glfh::nlz;tnt of | e it
18t the flow of the drainage water from the country above Ellore Canal (which (fmi ml'ee Aot tg{hm; % ACRES. ACRES, ACRES. ACRES. i
il Kollera Lake) was much obstructed by that Canal and flooded an extensive tract of waste 1;?1(1 and 'y 1 |New Polrazkodu i . e o z 7
lay there for weeks hefore it found its way -across the canal, and a large quantity of water never ¥, 2 | Lower Pulleru- 4,632 14,655 3,827 23,114 &
reached the Kolleru Lake, but backed up the Ellore Canal, from thence ran gown t}{e Bandar Canal 3 | Bantumalli Channel ... 2,605 111 99 2,815 %
::gogsmjlhmlhmegqamc-"tlggﬂt,'he I?I}I\llﬁ?l Gand other channels, and yet that lake overflowed and aid 4 | Old Polrazkodu By Byted h i .
BMAge,  NOW 1l 1s the wish of Government—ride G.0., No. 3,005, dated 18th Decembe - 154
1872, that the drainage acrossthe Ellore Canal should be imnrou 9: S5tV ARG LOth 1 hosBees ‘ = 5 R , g
for; the effect of this will certainly be to prevent gam;;;nfé:ﬁ;‘fi:,ff tt({n&l: E{;g lggﬁ?’?&tﬁ ! : 6. Proposed Area to be irrigated.—But as the last three channels irrigate land in other 3
will also bring more water into the delta and instead floodi & Whis west. ‘Tond shove Rilore t ' divisions, the area irrigated in this portion can only be taken approximately, as the revenue
Canal will flood the valuable wet crops round the Kollern Lake and about Gudivada. It is no 1 accounts do not contain the necessary figures, and the following table shows as nearly as 18
dqubt very Qmmbla tbfnt th_e drainage across the Ellore Canal should be im m;»ed, but I | possib'le the present and proposed irrigation under the several main channels ;— ‘ 4
think the project for doing this should also include improving the outlet from the %ollem Lake. g e el Fe e Er
The lake at present receives the drainage of 1,779 square miles of country, and the only_outlet 1 : : E¥
irou?() t‘:m tlisalie v:ttg-eag r{x(}:):ntleex;u“m_'fr v;_rhieh ft(;]r ltf;* ﬁr}slt seven or eight miles of its course is very g No Uhaonels, 01d Wet. | New Wet. wa]fezd. Total. | Proposed. Y&fkt:n}” ‘ il
P43 O SN0 fhines up 1t as lar as the lake, the water from the lake is di ed into the Rl ) ' : R
gg%‘:;g‘l OVWﬁzl:ilﬁ' “}\{w?] is iult to a certain level to retain wntel.r f(?r :xkd';il:a%on. o improve ' — f f"
open cutsmlﬁide in th: lakg Ifrugd v:'v}f;ledths: unfih e 1t he existing weir be destroyed and sev"":: i ACRES. | ACRES. | ACRES. | ACRES. | ACRES. | ACRES, : 1 %
the Upputeru,  Thissver which has Wi vorae ahould, T thin f:ﬁ‘;%&fy the fall and : - gfé’“](‘l‘;d“ sl e SR ) s b 6735 | 20,000 | 13,265 Rt |
ere at - s 3 5 A ] o sen ose d j*, J
ik Theso impmemgmﬁ i xm {,'zd vI: r;hculd also be banked to xmh;oeb ;ﬁﬁfnmm 4 3. | Chevurkodu 14,000 | 14,000 :
Upputern, have not been included in this projeot i it s thought' thet. tie should be carried out i R pom Pallers oot (10 B4R L OB Y s oe0 | ag000 8 e ¢
# ool ey it e made of the lnke s Vppnban i v:illlfioz]:l; y many months. S 5 |Bantumalli Channel ... | 1,302 56 50 [§ % . ] i
ere can no daou! at un essth_e ] 1 e > ‘,1 = - " _L""*
from the Kollern Lake, the druinagook the9nd sad 5u] % Some plan adopted for improving the outlet Total ..| 7,805| 3174 | 926 | 11,995 | 44,000 | 34,005 £
e e oo e s ioms bt tho Kolleru Laket paragragin 33t 40 0 his memore- A ' | A |
dum, No. a ay 1874, ; : A ‘ ! ;
water in the lake for the sake oiythe'Daleat(,I;-l;l : t?f:t no aftempt should be made to hold up the The old Polrazkodn will be kegt;l entirely for drainage and the Bantumalli Channel for navi-
generally because the first or sarva crop hasbeenlc)lesm(; erg.a%;nﬁvg(!:ds th;f ryoitfstclzlulhvate this egr;l’f ;: l gation, the lands under them being supplied by the new Polrazkodu and the lower Pulleru,
: . Now e eI : ‘

drainage as proposed in this project are carried out a, A the wates foim T Tae G ot respectively. The following table shows the proposed acreage per square mile under the

g S i s

AR :;—5!‘?"-‘: -.};!'.TF;E;‘C.MP:,“‘:” N

freely, there will be but a small chance of th : : & : incipal channels :—
qt;ently émt Cf‘x{e ;.bmtt cultivating the Is){llva, zrﬁ;stwfl% ?:?e%ydlﬁ;aﬁ aﬂg flhe Q;s ﬂﬁg‘:f » prineip ; ey i
2 feet ?i gze‘nlg :vhaer exlgark will not interfere materially with the flow Oﬂ w;m from the ; ; » Area in Per §
proposed drainage chatnels, and it is therofore desirable to Reep the water prloer fhuy Jovel instead ' No. ' Chaanel. Square Miles. | = Acresge. | "y
of letting it rise to+7'0 feet as it does sometimes now prisly ater low_thm‘ , ; ‘ . .
feet would suffice, s cutsin the bank aggregating in length 900 » : ; A
SECTION X, 1 Eolmzkfg&i T o R N g-;g 22,000 27027 i' b

Fourth Division or that between the Polrasl 3 L ORaarROnL e /sy SES s 40T 0 e o as " - 14,000 208-95 e .
east by the Pﬁmﬂm river. The demﬂedof:;};&d ‘L‘;‘n‘w&;‘lﬂu}mﬂi Channel bounded on the ‘ ‘ 3 | Lower Pulleru e e 60-0 12,000 2000 [, o i !
so 16 Wil Galy be ecessary to ghve shetruats from i, O0ROn e ghready heen sent i, p : : Smotal . |- @00 \ 46,000 | 22885 e

Y. - Aren—The area of this Qvigion & v L3 :
; AT TISON iy ?-“\
of this area 1t is caloyly §nare
ted that 46,000 gpes W?ﬂ miles—qf} (Government land ; snd 0wt

bo cultivated wet, which is ot tho rate of

N




A ]
3 ]
30 ; L eet span each on the Bantumalli road ; a regulator
| ' | e ot o o sud, o il 4 Mgl
7. New Polraskodu, an Irrigation Branch Duct.—The Polrazkodu was desi irrigate o 2 of 16 feat span ; a bridge in the line of the proposed road irc }
20,000 acres of land and also to serve as & 2nd-class line of navigation. It has beeg;l:;la?;gg%get G“%n ‘il’;‘f;’;“iz,“ﬁii“ﬁfif three vents of 16 feet span each; a regulator “nf .b“‘fggtilﬁard mfile’ J
wide at bed with a fall of 5 inches a mile, the water running 4 feet deep, the banks not being ‘2}193; it moota the Upputeru bank; a regulator below Mattigunta branch in 5 TR
sufficiently high to retain a greater depth. It has only been excavated as far as Vin irampad, & tail escape weir at the end in 31st mile. . : 9
distance of 162 miles from its head at Cowtram. {n the Chief Engineer's circular it is laid Jindikodu.—The Kealdindikodu, which is a prolongation of the Lower Pulleru,
down that a channel for 2nd-class navigation should not be less than 25 feet wide at bed, and ;10 Ke‘fl i 1v channel to this portion ; but it is so very low that the arops under it rarely
that the water should run at least 5 feet deep, with a velocity not greater than 2,000 yards an i8 at present the suptgry It is now proposed to give up the latfer portion of this channel, a better
hour ; this necessitates raising the banks of efﬁe channel as well as the face walls of the masonry receive sufficient Wane;, the village of Vonudurru to the Peddalanka drain. The following
works constructed along it. The reduced fall of 4 inches a mile (which gives velocity less than line 'tilemg Ehos§nfmm the Chevurkodu, besides many other small ones which are not shown in
2,000 yards an hour) renders an increase of 6 feet width at head necessary. The channel will bgancl estta icfid confusion :— ATERAGE.
also be continued from Vingirampad to the Upputeru so as to wnite the system of ecanals in the e vt - dindi Branch Y. L g L)L
Eastern Delta, Kistna, with that of ‘the Western Delta, Godavery, The length of this channel 1. Keald n it - STTRATT o0
will be 26}th miles; it will be provided with three locks—one at the head at Cowtram without O o o, g LN R R T N A B 10
any drop in sill, but 1 foot in surface of water, one at Ratchapatnam drop 3 feet and one at end 3. M.“tt:tg i ST gRsiite L de Sl AT e S e
drop 8:25. The proposed arrangements for getting rid of surplus water from the channel are as e
follovlv:1 oy - s Total ... 14,000
the 7th mile near Mudinepalli bridge there will be an outlet discharging 147-84 cubic
feet & second, with a channel from it lead?:g to the Polrazkodu drain, a ﬁiﬁm of 1 mile. 11. Lower Pulleru, a Branch Duct.—The area under this channel is 60 square miles, and it
98 The full dlscharﬁe of the head-sluice is 360 cubic feet a second, so that the ca acity of the outlet { = alaulated to irrigate 12,000 acres or 200 acres to the square mile; this low acreage is taken
2 is ample and the rest of the water will pass lower down the channel. lgrom this point t0 18 ‘5:1 §5 Ao sovanuey Siabuge of good portion of the' country through which it will run. - It is
i Rachspatnam is a distance of 11% miles, and the water if held up would rise to 7-84 above the A Eed by a head-sluice above Cowtram Lock, and runs on the north of Bantumalli Channel as
gy bed at the latter place, that is to a level of +12:92, the crest of the lock chamber is + 16:08 and 'mez} Ta d{cherl& supplying the Tadicherlakodu; here it is cut off by the Bantumalli Channel,
1 . the top of the banks 4 15-92. In this reach there are three escapes :— _ t’tﬁa art of it to the south of that channel being supplied by a head-sluice from it. About three
{ 1st.—Keykalur Channel head-sluice capable of discharging 105 cubic feet a second into the mueg further on again it is intercepted by the Bantumalli Channel and the Kealdindikodu which
11 channel from whence it will be discharged by an outlet of 34 square feet waterway, 4 is a continuation of it. It is supplied by the Bantumalli Channel. It is now proposed to retain .
' 1] (near Atupaka in the 6th mile) into the Kavitikodu which runs into the Kolleru

the head-sluice and old course as far as Tadicherls, and then make a new cut along the north side

of the Bantumalli Channel to the Kealdindikodu and from thence to continue it in nearly a -
2nd.—An outlet similar to the one at Mudine

\

] ‘ ‘ Lake
1 palli immediately above the lock discharging
i
r

; ; i bjection to this channel as at present is, that it is
‘ iraioht line to the Peddalunka drain. The obj ; : ; :

i into & channel leading to the Chinna Kommeleru drain. :01;, i%w; it i therefore proposed to raise the bed and build regulators where neeessary. It will
’*' 3rd.—An escape weir similar to the above discharging into the lower reach.

.‘

i /ded with the following masonry works :—

l : s N : be provi Ve ot 1 s
e i : In order to keep the requisite depth for navigation in this reach, i.e., a depth of 5 feet, |

it will be necessar ing to th i fall of 4 inch mil h t discharge - , Do. 1t ,, in 5th do.
¥, OWin. ere adal) of 4 in ile, to ]
i of 300 oubic feot a second, but at the end B R e N

' i Bridge in 14th do.
b s o, 4 of til‘x;e se‘;uign b::: ?aﬁy be impossible to insure the supply, R:gu%ator in 17th do.
L ; order therefore to kee;qﬂm mﬂm;gt‘:loar n:voigntion gt- yw:t;:ﬂlgt bs: l?exgmh mtfoaﬁ?tfn'tﬁ 12. Branches of Lower Pulleru.—The principal branches of the channel will bc —
af £ escapes and hold up the water. An estimate has therefore been prepared for raising the banks , AVERAGE.
o 4 s ‘“"’;’ still water, as this is found to be cheaper than building an intermediate lock. The IR TR T U B g el e e SR T
|4 ) ast reach of the canal with the given dimensions is capable of discharging 122 cubic feet & ) Kealdindikodn .. e e e e e o 3,000
e ) Kf:“;;’lﬂt‘a:‘lw Y w:;’ &‘“’3 a discharge Oit 1‘17'35 cubic feet a second, o,ns the escape weir at A Podde TOniieiih BISOOR vis 2 aetet ey dotre G Biss, 0 Aek.o s z,ggg
Al tonca will antl. o Uhere 18 no hecessity for making furth ;s as N0 Direct e e e L e e 40 :
‘ '1-\}'7 ‘\1 ,mt%:ywml )istnelf‘;rb;hs th:h ;-:Il:elr ml%mnleh‘ 083 éMSing ?)lx.ltp;? vgxli(;mom{alor i \::W the ! There are besides these numerous other small chanmnels which must be improved and head
g will be an accommodation bridge near L n addition to the masonry works menti there sluices provided. : _ |
bt ki ge ingala on the road to Gannavaram. Upputern Embankment.—Serious damage is now caused by the floods of the U;ipntem-
. \; 3 8. Branches of Pdeu-—The principdl bran Ya tis .year 1872 this river rose unusually high and spread oyer the country as far as the Ban-
212 el branches of the Polrazkodu are— tumalli and Mudenepalli road, submerging most of the crops. To prevent this hnpﬁ)emng it is
b 1 i U : : ACREAGE- ' osed to embank the river from the Kolleru Lake down to the Peddalunka drain ; the first part
G B ’ i ofa Channel ‘ 000 Pﬁg would be exclusively a flood bank, to where it meets the Chevurkodu, but from this point
§ e | 2. Keykolur Chanmel ., 7 7 e L e ;’000 :ho eastern bank of the latter channel will 3:"9 t‘l*x—e %)0 os:. {lt }ia'sbeen fo?%l:&lﬁ hthe tg)rpg-
B Besid - . o Rl ) ATt IR 1 L <05 during ordinary floods to ‘0 feet, and it is assume e water in
) \ I’()haz.kod‘;e,,the two channels mentisned above there are several others which take off from the . / :;?n?:ef gﬁa?m fall gf 03 fe:?a mile in heag floods ; this is rather greater than what is
& : ) ; - erceptible by the water marks ; but as no reliable information can be obtainable on this point it
i 9. Ghewrkadu, a proposed B i nar- i’; better to err on the safe side. The banks at the commencement will be 3 lfoeat aﬂm {iooci }evel
o , miles, and out of this itmx‘s Sl ranch Duct.—The total area under this channel i8 67 5q ¥ and will be sloped down to meet the Chevurkodu bank, which is 2 feet above evel ; the
8 i proportion of about 200 aeres tom that 14,000 acres will be cultivated wet, which i8 10 top width will be 6 feet and the side slopes 2 to 1 o : :
15 kodu at the 3rd mile, where it is sy 2quare mile. The channel at present leaves the Polﬂ:: 14. Drainage.~The general levels of this division indicate very clearly the proper lines for
U far as the village of (3 T pplied by g head-sluice, and it has a most tortuous oonﬂ'ﬁ’ {ho drainage channels, but the fall of the country bemg so slight renders it impossible to carry
R ; silted up, the consequence § ‘M great fault is that the bed is too low and that it ie h off the rainfall at a moderate cost. The principles an: data on which the dn’nensxons of the
-l : give the channel 5 Mh:d there is bt little oultivation wnderit. Tt is now hannels have been caleulated may be seen in p ph 5 of Chief Engineer’s memorandum,
L 3 10 supply both the Polmakogy sy the present Polraskodu head-sluioo being Gvided No 401 F, dated 5th August 1875, the instrustions therein contained being closely adhered to.
i Inie pew hoad it will be carriod mw for which purpose it is amply WHES pich | " Phe principal channels aro— ' Dt
L} ; ™ in its'old intaney oo akodu as far us its old tinue sloE " Pullsvs with two afinents. v -ws s es 3836 sq, miles:
il gh ground 6l it approachos the oatnse of 34 miles, from wheno it will coRtin Oy ; iy RO Y S e TR
approaches the 5 here 9. E o .
¥ 1 ifollnl ”i th"mml direction of ﬁn -y d the village of Potumarry, and illage of . 3. Pedda Kommeleru with one affluent ... o 4395 . do,
80 | sie:iith AT e total Mo{mﬁmﬁaﬂ&m LSS Meases %ﬂ ing P : 4. Poddalanka with six affluents ... .. ... .. '1%37'31 do. .S
. B e Sl et 40 S | |
area Kistna i8 not received g very poorly supplied with water, in m o ation, 88 P -
the soil is more suiteq “tm"‘“dmot!mmm«)mfor wet_cul uired ! %
4 ¢ MMM‘“M~ The following Wvoﬂl'mhm | \ '

B TR
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15- : — o . ;
Ramaramif g‘zlig;(;el T ?te s ek drain all the country between the Kykalur Channel and the
the Towee lina ot tha b M;::mlflenoes immediately to the north of the Polrazkodu and runs along
swamp receiving the drai o sw:;;mp for eight miles, where it turns southward into the Vedurava
g i alnage of the latter by means of an affluent of the same name ; it runs

wamp f : > : !
%,?e of the Annava swamp by B or about a mile where it again turns and receives the drain-

es along the swamp for about a mile to the
bolt et Ay e with an fccommodation bridge at the second mile on the proposed

16. Dammidi.—T} into the Upputeru,

i idi.—The v £

and the Polraskodu ethzsi???t%m‘n all fhe country between the Ramdvaram Channel

name, and after a course of 73 ? g run along the lowest line of the swamp of the same
. miles Wlu dlschatge luto the Uppuwru’ an Ullllet being provided

Channel. Tt will have the foll
i to G & masonry works :—Aoccommodati i

< o (I)(al 1111{;1%“:;&% gnlothe{ on the road from Bantumalli toa%;iall)t?rdge 311 thg‘road frogn

e rig Baa 0 g; %x}; 1t will also have a tail escape into the Up};uatzmaritve::d ("Ir’!h::r:

to Kykalur, 8¢ on the afffuent at the 8th mile on the road from Bantumalli

: T bei fling - :
Veram, and the other in the 1 8%;05,_ one at the 4th mile on the road ;}:; trifling ; there will

m I\ "
0. Afuents of the P e from Bantumallj to K}rknlu?lmldl i ¢
¢ Peddalanka Draip —The other &ﬁluem;, of the Ped:
13 Uhlkur aﬂngnt e e dalanh dra.m
2. KUI] do are—

5¢h Division or that 1ying | SECTION XT.
; boundsng‘ the M%; q?:g:u with Bantumalli Channe] and the Masulipstam
nd e roret=Tho total area of tiis g from Masulipatam to tho Upputera 5985
8 mst ‘Wﬁmment, &nd .t « Vlsion is 197'0 sqnm mi] . 18 ia kminda‘}
Yated wet, which is at the rte of ?835}4 mt:f t:h&o:;tﬂ:; thxll‘ s °§6‘:'0‘33ha;“ e
mile,

und slopes from of Country—1, the upper v AP the

Eﬁ, from the Bup the Pullery towards the g& mm:i (t}lns dxzeln? ?" far as fh?‘:)r:ntff
Tidges and : this sl inned geners

e 1;1'80 SWamp near Pegy, Mﬁﬂ::amp. running parallel gy th«opa though eontin hugﬁ wwﬂ'f'

> &il.-—The mil is - i
Lazabg o rich A

ndakodu it i black o:tto:znd w&ell suited for wet cultivation ; in the portion north of the

» A0 10 the portion below it js principally E:nd.

; Zemindayj . ount of wet s ; 44 acres
Dumerous ghay dari and [ cultivation at present is 2,744 8¢
drainage; ¢ Ty ‘o 2478 0 all dirucions sy 080 wholo country is in i

rend : it any r
[-ﬁ oving the irrigation and drainage of this division 8
)i fmmu.tz;ea%uﬁ mumber of channels n;g: used for irrigation

_ ot and the coursas of which are extremel
5 v " UP every season and have to b: amd at considerable

Y Pul]em'-.na B
a Wain supply the proposed
Provements have been alreu:j'; ‘?ﬂnol of this division is the Pullera, snd P
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6. Branches of Pulleru,—This channel has three principal branches in, this division :—

1, Ma.sulipatani Canal East Side Channel. -
2. Butterkodu. v ‘ .
3. Bantumalli Canal. .

These by means of branches #rom them supply in a mamner water to the whole of the
existing wet cultivation. ‘

7.  East Side Channel, Branch Duct,—First East Side Channel continued by Eamarazu-
palam Channel. This channel leaves the Pulleru about one mile below the Pamarru regulator -an.d
runs alongside the Masulipatam Canal to a little beyond the village of Qudur, from whenee it is
continuedbin a north-easterly direction for 13 miles more by the Ramarazupalem Chaunnel ; 1t_hq.s
a masonry drop of 2 feet at Nidumole. The faults of this channel af present are, firstly, that it is
too low, in consequence of which bunds have to be erected across the channel where water is
taken off for irrigation ; this leads to silting and to endless disputes between the ryats, as those
whose fields are near the lower part of the channel do not receive a proper supply ; secondly,
the water in the Pulleru never running 6 feet deep, as it was caleulated to do when the hea.d-slulge
for this channel was built, the discharge through the sluice is insufficient. The first fault will
be remedied by raising the bed and building masonry drops where necessary, and also by
making the channel run deeper. The second fault will be corrected when the improvements to
the Pulleru are carried out.

"There will be many branches from the Ramarazupalem Channel, one of which ealled the
Cappaladoddi branch will supply the Ottukodu which now receives water from the Lazabanda
dvain. By means of the branches on the south side the lower parts of the sand ridges near
Masulipatam will be watered, and it is certain that a good deal of the land will be taken up.

8, Butterkodu.—This leaves the Pulleru about half a mile below the Hast Side Channel

and runs along the south side of the Pullern throwing off numerous branches. The latter
art of this channel is also too low; it is therefore proposed to abandon .this portion from

about the 25th mile of the Pulleru and continue the channel by the Nessenkeraye kodu
and Vemavaram Channel to the V adigmanad drmn Thg first branch of Butterkodu called
the Malapaharykodu will be improved by having its coursé strengthened between the 2nd and
4th mile, and it will be prolonged from near the vﬂl&ie of Schapurlt%mlem to the village of
N'adupu’r “where it will tail into an affluent of Lazabanda drain. The Mamella kodu, an
imPortant’ branch of the Ma.la.fpaha.ri Channel, will be ended in a swamp about two miles of its
length, which at present interferes with the drainage being given up, and the remaining portion
of it being again supplied by the Malapaharikodu. The Nessenkeraikodu, which at present

dlamanad drain, the latter portion of it being supplied from the proposed extension of the
ﬁ:la;ah:flﬂgodu. A suitable fa,llpwill be given to all these channels and drops built where

necessary.

9. Bantumalli Channel.—Bantumalli Channel, as mentioned before this, is one of the three
.hann;els into which the Pulleru divides at Cowtram ; it has a second-class lock at its head, and is
g slied by a head-sluice of 3 vents of 10 feet span ; it was intended to serve both as a navigation
m:;%l irrigation channel, but the fall 6 inches and the width 30 feet being continued throughout
:endered it almost useless for the latter purpose, as any large channel taking off reduced the depth
below : this is obviated in a manner at E;resent by erecting stone dams acrass the channel (there
are now three), but this of course preyen all navigation. The bed of the channel is also somewhat
low. Itis proposed to irrigate all the land now under this channel by a south side channel
with its hea.s above Cowtram Lock, thereby having a greater command over the country, and to
reserve the Bantumalli Channel almost entirely for navigation, only giving it sufficient fall to
carry water 1or two channels which will take off at its gresant termination. At the 12th mile
there is a still water channel running to the Bantumilli Salt Cotaur and it is proposed to continue
that to the Upputeru thereby connecting the Godavery District with the Kistna. The level of the
lower sill of tEe iock at Cowtram is+7°5 ; from here the channel will have a fall of bed of 0-08 foot
o mile for a distance of 51 miles ; at which point, as the surface of water becomes too high, a-lock:
with a drop of 4 feet will be necessary. The banks above and the lock being made sufficiently
high to hold up still water when the tirigation season is over; from here to the present terminus
weir the same fall will be continued, viz., (08 a mile, and at the 12th mile the still water channel
with level bed takes off and will be rolo!ﬁfed to the Upputeru; it was proSi)aed by the Chief
Engineer to place another lock near Barrinkulapaya Cotaur with the lower sill —7 feet or 3 feet
below the low water, the remainder of the,lahahnel to the Upputeru about 7§ miles being a salt

. this would give an average cutting of more than 5 feet for that distance, 3 feet
:’vf&::}l;i:}f :;ould. be below low water, as{xgcle the difficulty of executing the work woulq be consider-
able as the experience gained on the Fast Coast canal has shown. f the above project is carried
out the excavation of the latter part of the channel should not be included in the completion
estimates, as it will have no connection with the anicut water. Tn my opinion it would be better
to have two lecks, one at Pondraka lower sill about —3 feet, and another at the terminus
lower sill —7 feet and make the channel a fresh water one throughout. The cost of the

supp‘lries the Vemavaramkodu, will have a new head from the Butterkodu, and it will end at .

fsie i ;.«
e B




‘better than most of the other di
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former project would be R \
Rupees 22,723 on the latte:.l”f’ 58,958 ; that of the latter Rupees 36,230, showing & saving of

1. . :

it .g:?%:;ilh South Slzde Channel, a branch duct.—The South Side channel will run

2y Peddapatnumlmam 60 for a distance of 11} miles, where it will turn eastward and tail
swamp. It will supply the following existing channels :—

Sairezulalanka ch i - 3
by channel which will be provided with a new head and have its course

gwma(:a eha.nnel‘, the latter patt of which will be used as a drain.
eansadamkodu will be prolonged to the Munjulur swamp

. All these channels will have thei
will also be the following newacvlf amf;fs \:)eds regulated and drops built where necessary. There

K (s g
ongancherla which will supply a channel now filled from tfie Chevendra channel

Arthamur channel which will :

. 11. Direct Branch g
Bz Eekin e Polioes, es from Pulleru.—There will be two small irrigation channels branching

Marrivada called the Kuc;?::n?z;?iray m%e.d&he Capelaiswarapuram chaxnel, and the other near
supplied at present from the Capehiswarapumm’ eﬁnﬁwo will water lands which are but poorly

12.  Drainages.—~The drain i Som 4
: vi:igozs?f this portion is at present very bad, though I think it is

. 13. Lazabundakodu, a Main Drai incipal channel Laza akod
its affluents the Vudlamannad ‘c’iaﬁg ;—n’gh&gn}l;:‘xf i b g i e

~_country between the Bantumilli, Masul ipatam, and Ramapammmmel will drain nearly all the

al present i ,an al :
intzrieres vﬁthnoittsngggﬂ:‘;gge e lgh_and it is moreover W§oihﬁﬁimmvh¢' GI&;
extend it further into the M S . 1% is now proposed to enlarge it A d
name being increased, ?rh:’.‘é“l“? swamp, the waterway of the hridge :Eulth:o;‘a‘\m'h g sﬁ!:;t '
o vt g iy o il b 1 ey syt il
-3 enlarged and ha ; ' constantly suffers from floods.
S e et B T o s e e
. M. Sardaipet? Drain—There i u,
is now intercepted by Ramarasupelen oo 08 Chann : ; ool
porton of tho chandel. into the Tacberaoueh 8ud it gt I';,hslf;ﬁd‘{‘o”{ﬁ:d‘hm“? fmﬁﬁ
P 3 . - L
Hyderabad road will be drained ; -east of Gudur - into the Sultanagra™
telearried under the Mg%umﬁnp:dx, into the channel nbove.ml;;iigzd,m [Pl - them“::t wﬂ;l
Ole t&lﬂ_{) the water from whi m&l. : by an under tuny _aIld'tho half t_o e
T N which flows into the Dayapy cqieg, 0 "L discharge into the Mallo-
- ; va. -
&mham::grfms?“"@-ﬂenmim AP L R
: in e P"&lﬂt h : caamyp QT8I0
proposed to enlarge it m hexe, but, owing to e pnel.ia thio Sultanagram swary is o
canal by the existing & k&hﬁmhn;m&mdwm“altunwlywmw
&f‘?}:’mﬂﬂtg:ek&y » %m&m'hmu‘t'mhmn wgww 1 a;uh.
found m A g 'lngung; 3 s dischar - 101 3
draineq i 'm"f""mthd L commence at th“onmﬁi\’mthe mﬂwﬂkﬁ"‘n
o i Ll nt P g, T st o O

Gokavaram channel.

channel of mpudi under. i ing alongs: y aﬂ’l from
el of that name alveady M&‘;l}el, through ,,% ich ﬂ?u?:w%fﬁh , ,li?lw::

as-the erops in mpm’?mﬂ”fmm 31, This chand
i l. By c“‘ qf W ” ¢ ‘mc i
-~ Improve o this Delta on ac’sunt of P
Sgrheria | : 68,623
i under slion hutters . © o 13000
{ 1 J ‘m'i;‘a ‘0':“]1 e s oes 1,2%%
T T i m;l!an Kmul;ﬁew,r':'l nock- -‘8&10
¥} v,f-j's,r«:‘__ N 3 Total e 5191,12‘3
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Trrigation... . *12,33,870

1 s on bee | Navigation e 1#53.130
Cost of works in lst division i Vige 0 5,65,,000

Drainage... .
: ' e e menba = A0 0, 000
{Imgahon F L Jeeres 1,00,000

Navigation ies1,00,000

Drainage ... oo 2,00,000
‘ ————  4,00,000
(Irrigation... e 2,08,000 5
Do. 0 3rd do. ... {Navigation v 82,000 . i i
iDra.'mage... i 400000 = . r
i . 1,00,000

Do. in 2nd do.

. Il‘l'igaﬁonun sen 2 3’00,187
Do. in 4th do. ... thngation e 76,335
Drainage ... et V973418
; : e—e——,  13,60,000
Trrigation... e 2,00,000
Do. in 5th do. ...gNavigation e 1,38,000

Drainage... we  8,47,000
; . * 6,85,000

Total Cost ... 62,78,123
Or say ... 93,00,000
9. Time required to complete Project.—I do not think it will be possible to spend more than o
out 2 lakhs a year ; it will therefore take, say, twenty-six years to complete the works. The x
erage cost of Repairs, Maintenance, and Conservancy from 1869-70 to 1873-74 is Rs. 62,000 e 4
. a total expenditure of Rupees 20,00,000 or at the rate of 3-1 per cent.

3. Cost of Repairs, &ec. during Construction— Cp.leulatiz_lg by this as 2 la.khs are spent
arly, the cost of repairs, &c., for the works in this project during construction will be—
FO‘!‘ ﬂrst w wes LiLd ane aee ess aen 4 e wes 6,200
For wwns:’l year ... b ... 12,400
_ For twenty-sixth year Rupees 1,64,300, and the total cost in the twenty-six years will be
upees 21,76,200; but, as the rates will probably increase before then, I think it safe to allow

upees 23,938,820, or 10 per cent. in excess, say 24 lakhs.
4. Loss of Asscssment.—The following hnds_ (approximately) will be ocoupied by the
\annels :— _ :

) RS,
4,684 Acres, dry, at Rupees 2... e ene R e 8,008
2,391 - 4, wet, 6t =, G vt e Len 1 14346

Total ... 23,714 .

wre e . sae

-
A

el

1# one-twenty-sixth of this extent be taken up yearly, the loss of assessment for the twentyr
x years will be Rupees 3,20,000.
5. Tools and Plant.—Cost of tools and plant at 8 per cent. = 4,24,000, say 4 lakhs.

gt o -

a— ————

RTINS
6. Hutting Money.—Hutting money at Rupees 1,000 per year ... 26,000

Jlue of waste land irrigated and land in bed of tanks should be deducted from this, but T have
, information on this point and T do not think it would make much difference in total cost.

8. Revenue from proposed Works.—Tho revenue to bo derived from the works will be as
{lows :— : . . '

7. Total Cost of Project.—Total cost of project e eve  wee ~ 84,46,000

RS, »
86,660 Acres, dry, watered at Rupees 4= A vt dER el S Oy el OB
45,617 DO-'_wast‘er,' do. at do- 6 = A PR ae b —ase 2,73,702 )
Add average remission during last five years on account of
defective rrigation and drainage PR R R S 1| 20,0005

Totel Retums ... 645,343

+ Revisod amount according to Colonel Mullins' proposal is Rupees 16,64,000.
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Rerenue.-From the amount the loks of assessment
on dritlands occupied by the channels must be deduocted
Cost of aintenanee Irs g

» Repairs and Estu.blishment, at 10 Annas
acre (being slight] more th.

an the average for the last _Xg
yws LLE) Sen EL Y e LR .e
Bay '

10. Net Revenye.—
5,52,974 or 6-54 per cent

11.—Establishment and Interest on Oapital not included,—No ¢
allowed for carrying out the works, The interest on capital has not
is certain that this will id -

e aew

“rs

The net Tevenue

12.  Relurng sy land to e taken u as the works
assumed that no land hut what will is wi

taken up ‘each

h
: would am:
an cover the cost of Repairs, Mainten
construction s well gg loss of assessment anq
would therefore be 9-

interest on capital.
7 per cent,

e returns from navigation are not taken inttf>
possible to estimate wht they will be ; but in my opinion the cost of works o
Davigation should not be_ included with those of irrigati i

on and drain

4. Reduction in cost of Drainage proposed.—The smal]
the enormous eost of drainage, I ha

return on this project is owing ;"
ge ve pﬂmed an alternative plan in the defailed report on the
4th division for reducing this cost, and 1f this we

m other divisions, where possl it
ected, the returns on the projec

were carried ont

I think g saving of about Rupees 6,00,000 might be eff.

(omitting cost of navigation) would thep be 119 per cent.
15. Baving to be effected

) 0000 00“1& be 13
_only five years to complete, by thi

in
: hiy Would rise 5o pyl,
The total *aving would therefopg be Rupoes 24, 42 599
of vl;o:-ksbea Year would require 5 body of at 1 0 wo
work to exea.ia.teg 18 Approximate] 42,000,000 of
per cubie yard ; with the' saving a{oife-mentibngd :
d 1 for éarthv‘vd_rk i
16.  Ovder of sarpyir
.Works should be mmd?u Ay s
vkalur channe] i

¢ yards at an gy,
u
fereased by 103 Pies per cubic y

from. 1st to 4th mile should be

e irri

: employed on %, Ryves’ chanp
and Ellore cang], pring yde OLW“E g
Possible are hmbanda, pudi, olq Polrazkody w%dsmepdt:mbe 4

17, Present state of the Project.—Thg
“=The state
In the 1st division al] the Plans, egtimate. e

; division all the o
; mimg fo the arrangements = tdoor wopk has Boen gon,

but the plans and s
lnﬂusrepmhu aly be i Chief gineer have to be made in details
In the 3rd divi LY been ly.

: ed
Vision { .
Gl g, v b s, of 00 enthwor

Them;;;a;,“..‘i“n%%im-&atmmm R o
P mmamenu;qﬁ. head
approximately, 'bnt'ﬂatlﬂ F L Wi

}'gxlx’dgred it . TP tamgny

will therefors be Rupees 6,45,342 — Rupees 92,368 =

xtra establishment has bee_!:
been added to the cost, asi
be paid -off by the Tevenue from the lands taken up as the works are
cartied on, .

are carried ouf—And it has beet}
Y. this will be taken up till the whole works are completed ;
¥ > 8 very unlikely, and if it be gesy

y-sixth of the land to be ir{1g8t°d.b§

year, the revenue deriveq therefore w ount to Rupees 74,25,054, whic
would much mope ance, Conservancy, &o., durmg
The return on the project

ore rapidly the
refore bg made to

xpended each year, the project
there woulg be saving of Rupees 21,77,720 on
i ontheratesofsay5P°f 2
ing the time of construetion,

© 8aVing ; every endeavor should the
- over Rupees 10,0

€0, - The total amount of “ﬂ};
rate of 1§ A:fan
B a0 Might bo paid for each

ard.

Now ¢ R
east 13,000 o W 1o execute Rupees
Baiki

. s following ;
1 CArTying out the "project T think the follow :

extension, and Chiyypposs. ANCUL, ‘east hapk nhlnnll, Polrazkodu extensior
closed all availghle labor o0u; during )

Project at present is as follows:— he+
= s to t
east bank chyny posed ! estimates, vaports, &e., ave ready, but the alterations 10 0
. again. o by the Chief Engincer wiy neoenitauymou of them being

A 3 of
» Plans and egtimates and most ¢
3 Cirtular on drgiggget W7i30ge plaus Kapg o 1 rovised in accandance Witk

. o
estimat orks and ulln]ip' atam been estima’

SStiniate tho approgi’® 10 be gade. 8o “myg), ?;_Ikhﬁvinsu:;‘”‘ e |
" il be founq yery'ohole Project, and tho amo
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e annot ‘conclude this report
e ined with Il""g_“tw”',_‘]: TN it appears from
18. Remarks on N“”‘y“ﬁonos ogf:i)ining navigation with urilg.at;gnfa:zrloil’&is’ and it
without making a few g | ithe Kistna District that he is g; - 'Zj ation than hwve been
Colonel Rundall’si lastﬂl‘:l’é’ﬁcg Engineer to allow mox;e lmteﬁse (;fac:;n:hé»% the system of Combiil;
haps induce th : dall argues from the fa r that it migh
may pelha.ps.m(ﬁl_c i ok Colonel Run S0 A Cideivheks 3 but it appears to me tha 3 h
estimated for in ¢ e tion has succeeded in t e Go Y ’-t' has been found %o sts,n(_l_ i the
b ioation and 1rrigatl 3 hridee with two feet foundation 3 3 ndation, no
;I;gw;;%fﬁaassume(l that bieclﬂrm]l)blgf?ggril%he Kistna would also stagd ‘?tthsﬂ}c?l ;:11;; gg;lance Forts
Godavery District a;islas to the difference o]f_ So’ti)l,t&I&c'LnII{St zéseotizﬁ; eihis proves that thg BRLED
. i a retke f canals; but I cs ¥ & d Godavery
inquiries being m nect the system of ca e o stances of the Kistna an !
AL made to con “ Kisty a District. The._ cireum da and Nal‘S&pur -
?lxl‘icn};wm}s?l%ould %‘3 dg?? illf ,:}11: i{);rsugr there are tw](; lm(ﬁ)?lr}t)?: 2}?:,: ilzxoitlfi,s%iz%l?igt, smlci there istﬁoz
irely different ; g5 7ill be more than 5 S onsider tha
i il of 85 575 b 0 1 e ey i e
tity o ulipatam, Ellore, Polrazkodn : : ir being made
half the quan like the Masulipatam, ’ e ed owing to their bei 2 ‘
. B ALY learance requir lonel Rundall
through lines ST pay for the extra ¢ At 35 utterly useless. Colone 3
: oful an e SALEE: t local channels w : t know how this
L Lo e e o gy e "the culivaior hasdly snyihing
t the cos hat land carriage co : he grain to where
states tha t but Iam Persua,ded tha $ d they use them for conveying the gramn food
is Mrwedbzll';ed to keep cattle for ploughing an o d have to pay all the same for the fee
. eep : Is they would have to pay : 1s; thus
they t].l'B.O 12 RN they used the cana. p local traffic on the cana 3 5
o to send it ; there is scarcely any lo ‘ in is con-
they desire ks. This is the reason why Masulipatam canal hardly any of the grain i
of the bullocks. lots of eultivation near the Mast {)){E[L sulipatam and Bezwnda.; there has _nhever
though there is lots of the villages between Ma g dP ool o present imper-
d by water from any iher the Pullers or Polraqu A A . I'hat the local
zzg: a g:mt with gmui) Olém?ll‘?(:gron fhem for much less than _An.ntﬂilse ch,ﬁ:irv:gi?m return with the
fect state goods could be t the traffic can be seen by comP‘;m}g this district are very much felt,
S . % ihavi ufloct of alingia el Loy any experience of the distrist (1 e
traffio returns. n that all the officers who have ded that it was better to separate the
p for this reaso d Winscom) decide 1 lusion after se
i?ei‘:itoga%olonels On:c,‘ A”d??(f: ’satfange if these officers come to @ wrong conclus
igation ;
irrigation- and naviga

lmoy years experience of the district.
man

T} is essential to keep down is evident from the faets

5 . the amount of annual oleara:nce IS o ik

P n. neg ftlm;oin:;?ossigle to clear the channels to an thing like their full width, and
e e ow for ; Y

that it is eve

i vill be still
hi re some hundreds of miles more of channels the difficulty
: when there a
of course

75 —1I will here
i ; Masulipatam Canal. el
greater 3 S ullery compared with that of the formlBaine for
19. Cost of Hfamtg‘”zﬁ?ﬁxﬁr ﬂ:e Magulipatam cang.l ‘a.mz.. tll:eo n]j);ue?lll;: bsiety s 2 e
compare the cf o al?i%fcombi;ed, and the latter for irrigatio
vigation and it oz e A
1ilta‘ts P%mm'y o l; tlll;rrlegeaylears) of repairs, conservancy and maintainance ,?f Maw -PRs. 14 815,
%Ielggi' (l}:jlsl{:):)e canal to tidal lock, 48 miles ...
om head 0 g r mile. . ‘ e
f;r_ Rupees 309 nearlytl())efr 3 years of maintenance and repairing I’ullel:u fm.l.ﬂ. i 598
A‘If;ii?pi(g to Cowtram, 26 miles RN A b

Showing . ft s Bt 1 t also be mentioned that the Masuli-
ost per mile : Rupees 256 per mile. It'mus als ' Hor o Mawali
atam oao n?a] a&sdni ereulgge(l)lfeleilr)ggsto mOII'; than half its full width ; so, if cleared prope y. ®

rer 1 ful
: t would b;l abogg Rupees 300 per mile.
cos

i ‘ . g 4
as

reform.—I will now show
! 1 navigable and benefit thereform. _ 4
20. Cost of m“"’lff"q Egiélﬁgnfyc%gm;he East Bank channel navigable by the mea
e will be nothing
t)}:‘g;g?:; by Colonel Mulhm?- ion is Rupees 4,30,000 (exclqsive qf gxtra. Iﬁ?;ieﬁ RS.
e T ol s of His Bk shiscal e P 17,200
branch e § yts f o Tas
3 t 4 r cent. = A < o ek e B
o Rupoes 180permonth e wwe | e G
%[Oqitzlanﬁe A e 0 e I:nllin at what it would cost iﬁ M&mihl’ﬂt&;n 15. 600
A ces and repairs tak i ider it would really cost more). 15,
Annaul ?learanerl done (the channel being wi
cwal 18 prop Y ‘

Total ... 86,520

*

‘ t]ﬁs canal as on the Masuli-_
assum A 1d be half as m}zqh traffic on | A ol
Hew it th?&%t;ggel‘ggg-’m (in my opiuion there will not be nearly
during '
patam canal .

i r e v il E e S S B i

SHsER R e = 1 ]

Sy

£
|
. |
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tonnage will be 8,516, and carried 26 miles (half length of canal) this will represent a ton
mileage of 221,416; if the saving over land carriagé be taken at 24 Annas per ton mile (with
which I do not agree) the total saying to the community will be Rupees 34,596, which does not
cover the expense of making the canal navigable. I hope it may not be considered presumption
¢ 1y part giving an opinion contrary to Colonel Rundall on so important & point ; bat as I have
Sedi : ic : is distri know the great difficulty and expense of

¥, and also am well aecquainted with the lines
the traffic takes, I think it only proper that T should record my opinion.
21, Report purposely made detailed.—Tt may be considered that this roport is too detailed.
I have made it go purposely, in order that the Chief En ZiNGer may seo PlninFy what is proposed

to be done and make any alterations he considers advisable at once and therchy save doing work
twice over.

22. Bequesting early orders on report.—In conclusion I request that early orders may be
passed on this report, otherwise I will be at a loss to know what estimates to prepare in detail.

#8d)  J.0. HASTED, Major, R.E,, (Sd) D. McNEIL CAMPBELL, Lt., R.E:
Supg. Engr., 1st Divn., Kistna, Executive Engineer, 4th Grade, Kistua.

s . P.8.—Since writing the roport the Kistna river has risen to a height of 390 feet 5 inches,
being 1 foot 11 inches higher than th,

i ot 1 : an the greatest fresh on record since the construction of the
aniout ; this will necessitate the river bank being made 2 feet higher than is allowed in this project ;
and will probably add about Rapees 12,000 to

h : f the cost of the project ; but as'this will make a very
slight difference in the returns, 1 have not thought it necessary to alter the report or plans:

(Signed) = D. McNEIL CAMPBELL, Lieut., B.E.,
Executive Engineer, 4th Grade.

No. 140 or 1873-74.
ENCLOSURES.~12 Appendices,

Depth of water required on Kistna Anicut,.
Do.  that actually received with discharge,
Area in the Bastern Delta and Acreage proposed,

1A

2 B.

C.

g. Axen available for hri%ation according to Revenue Accounts.
oS
G.

-

3

4

5 Table of Velocity and Discharge for Trrigati

) Do. of Drainage Chn.nne\s.g iy

T Staterent of Water Distribution,

8 T Cost of Works up to date and approximate

9 I._ Aren commnn%gg, the present and
proposed works,

10 J. Traffic Returns of Ellore Cangl,

11 K. Do. of Bandar Cang),

12 L. Cost of Repairs in the

cost of those proposed.

the expected increaso of wet cultivation

Projects n Kistng, -~ ° Delts Completion Report of the Eastern Dl

13M. Statement of Remissions,

(Signed) D, McNEIL CAMPRELL, Lieut., R.E.,

E‘“‘mﬁw Engineer, 4th Grade, Kis

o

stni.

APPENDIX B,
SraremeNt showing the Depth of Water on Bezwada Head-sluice Front Floor during the Tmrigation Season.
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Bottom width of channel at head 200 feot ; eide slopes 13 to 1 river side and 1 to 1 town side ; acreage 270,000,

N.B.—Appendix A will be found at the ond of this report,
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StaremenT showing the Depth of Water on Bezwada Head-sluice Front Floor during the Irrigation Season.—( Continued).
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Srarement showing the Depth of Water on Berwada Head-sluice Front Floor during the Irrigation Season,—(Continued).
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SraremesT showing the Depth of Water on PBezwada Head-sluice Front Floor during the Trrigation Season.—(Continued).
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Srargyest showing the Depth of Water on Bezwada Head-sluico Front Floor during the Irrigation Season.—(Conlinued).
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' D. McNEIL CAMPBELL, Licut., R.E.,

Executive Engineer, Tth Range.

J. 0. HASTED, Major, R.E,,
Superintending Engineer, 1st Division.

(Signed)

(Signed)
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—

Number of Main Duet,

-~

o , Number of Branches,
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- y APPENDIX
ABLE showi S . o f,
ing the Velocity and Discharge, &ec., of all the Principal (Channels
! .E ab : ; 7.:‘ 45- Skl
! ~ ] = ! 4 3
g = S BN ¥
PT ) ok I 2
Names of Channels. £ g 5 | %y [N 3
» 2 | 8 g | F 1S
g3 . ¢ | St | % ¥ |
£f : 1 | 33 | 2 [5E
o e ZE SRR E o
4 . ;
: ‘ é | o 7 8 9 10 |
} [ : hom —_— —_—
| Masulipatam or Bundar Main cana : ;
; Plarivads, incamalat| 0 0900{ 200 2t01 | 05 8-25 1.692»53l
| Do. below Ryves' channel ,, A4 5~ & nd ‘1 ‘ )
Do. to East Bank channel ., gt RERS L do, | 05 800 $48-00 |
Do. below to Kunkipud lock e 14 0 0 ! n‘g | do. | 0 8780 | §93-28 |
Do, below do. to Veerunky lock 03 e 66| do, | 0258 6:0 408-00 |
Do. below do. to Neduvole do J ..f 0 0 | 25 do. E 50
Do. below do. to Akumarrg do. I "_‘ 0 01 25 do. o 50 I
Do. below doito Tiaal gy | 430 o 3| da =1 %0 Ches
| Ellore Canal Main duct at head . | 49 1 06 T T 50
‘; Do. below to Kesarapadly branch b G 0 le 60 do. | 008 80 6080
| Do. to Buthumallipud branch 10} to o | 64 | do. | 014 633 | 42195
‘; 15 miles. 54 | do. | 0125 | e216 | 41290 |
Do. to Ponukumad branch 15 to 17} | 3 | ’
1 g l}\%ﬂm ; “ . 64| do. | 0125 | 6194 4112
0. to Cherwada branch 174 o : :
? b, mies il g 'O'i " 84| do. | o115 | s | 40118
. to Puttagunta branch 20 to 211 | 2 1 ; ;
& miles. A 2 84| do. | 01075 o166 | 40900 i
0. to Kakulapad branch 21} t026 | | I ;
Las miles. s °'G} 54| do. | 0106 | 6196 ] 41236 |
| Do. to Gogunta branch 2 7] ! ;
‘, 5 ) ch 26 to 27} : . 54| do 0-0925 | 6241 | 4149
0. to Mup branch 27} ! i ‘ | .
%, T Ry M fo a0y | 5 i do. | oos | e27 | 9172 |
. to Madepalli branch 363 to 37 | \ i ‘
x miles, ch 36} to 37 é T ! 54 do. | 0-084 658 e ;n
0. to terminus 37 to 40 ‘ 05 |
i Ryves' channel from head gi;(:n ction . 50 do. 00026 | 6634 '“6‘.!5 I
with old channel, 0 090 90| do | 08 [Varving VaitE
l D ' ‘ ‘ For
{ Do, from do. to K i ! f ‘ to 602 | soged
i Below do. to d!‘up in 183 'l:?ﬁ:gunm" ‘ . : 100 do. “ 0'{!3 G.g ' R"“
| Do. do. to Marrivada ikt s A 76| do. | 08 :.u 5100
Fulls into Pullera below Marrivads . | : ‘ 76| do. | e
Gudivada branc i ol ‘ 1640
ranch duct from head to| 13 3 ' ' 02 Ly
Do ;‘utﬁp.:lh b;anch to 5th mile drop, | 280 B4} w1y 8 s 12337
i Ja. b i mi ] 3 " S s .
Do oo "I | o | do | 190138 | Vs
- W0 end by Moparru channel | | : k8 B v :
| Do. t0 16" dropia 12¢h nﬁ?&"n" o | o 200 | do. | OF g0 | H9
| Do. ‘;:;.‘h‘“p nl6thmile .. .. } s 70| do | 0% 65 | 617
Fasy & channel itself to head west | 11 036 g2 2wl | od l
Do m‘igedc‘hnnnvl. ; 360 | = o 65 | 43565 {
. udern by ‘ v . 20
Deo. “Imp‘u';'nb::“d w19 2400 B | ;‘:’. 0 g_{’, :{;g :
Do. to Srikskolum do, .. R ‘ SRlartes | o5 |42 1
})‘2 DM, . b ] B 14 3l - :'? ' &5 | 4225 |
to V . e A , ) : =
Do, todokkuagaddabranch 11| ge e ge0| 63 gEeles | o5 | 4l87
Tl e B B TRV RE
Do. to Kistaa B o O R & BRI | ¥ | o8 [0
S ranch, north bank | 34 0 460 o I ! y
Do. to Puliga | i |05 | 68 |39
IR T S
Avanigadia. i, ' ‘ s | g5 |1788
Do. to Bandala S s G | 08 6% | jend
Do, m\'thnurhnnchmm o e e T s B §s a0
B G e SRy | do- ) 03 | 0 crae
Deo. to Tal ) itvi do, . :6 5 360 19| do 0o ‘.: 640
m o Ya. “ s . 48 4 350 ! s ! do. s :‘“ ‘s'o
R I I BC AR Rt
i - . = iy 260 0. 3 174
Ba to V. tonﬂudtrm.l . 9 3220/ 200 do. 0588 :: 1740
g: %0 Aminpurm ol 2, 200 | do. | g'::’ HH 182:87
to pe et g ges0| 350 (@ |UE
“ hw_ ¥ side chan ’ i | o 55 ig:;
regulating bei 250 | .54 5é >
e " ::‘ 1 s200 3s0| do | O | S
= ‘ » —;‘:_-;—_.._;;——:—:';;"‘
T —— e __‘-;—-.'..‘-';::.a-"——'-} R
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E ot
; ] 3 ‘ SRR IR e
in the Esstern Delta of Kistns. Formulaused D = A 916 X » /' 2 x
— ~—-.—— — e — = Cl":. '2 PO e e
s | @ PR R £z g 5
_‘é‘ . = .§ g ‘§ ; . ?Eg 8L g £ 2 © :
S | & |RaRE | By | e (2 Pritig p g
.3 =) ) ,§ g A = et - b2 B =1 e
g |3 ! fe | 2% g |8 lag | g5 T 8 B
o o P 2 g |, O« £ ™ 'SE . o s E 8| @
= o g g 22 | =2 g3 B g4 e =
£ $sbiE | 3% 495 | E2 | B3 fsedl B | BE % |
E | 1l s | 5 | 28 3R LERRIUEEEN g #
= @ = & = = A < ~ & 2 =
L e ——
11 12 13 14 15 16 17 18 19 20 21 22
_'/’_'——— e Sl 5
768 5187 | 253 14923 4,060°0 |4,268:16 | 568,945°72 11,2950 |270,000 | 208-49 900 yds.
674 | 296 2:37 178 [2,008:11 [2,009:76 | 267,901:00 127,500
502 2:80 2:24 168 |2,008:11 [2,000°94 ( 266,725 127,500
504 1-82 1456 | 1-09 | 681:408| 681-408| 90,830°62 39,500
\ 49-0 | Firet-class
| et
pel bolow here is entirely fof navigation. . o xlxj;\:.ga e
e3¢ | 115 | o092z | 069 | 46500 55936 74,562°68 | 140 | 31,000 | 22142
512 1-35 1-08 081 | 456-00 | 455-70 | 60,744°81 - 4% &%
6549 134 107 080 | 453:00 | 441-80 | 68,891°94 | 132:06 | 30,200 | 22860
508 1275 | 1:02 o765 | 437-25 | 41940 | 66,906°02 | 12140 | 29,150 | 240°11
502 1225 | 098 0736 | 412:50 | 401-97 53,6826 | 10466 | 27,600 | 26275
. : ‘94 0708 | 40095 | 386687 51,545:37 | 9697 | 26,730 | 275:65
5:01 1178 | 0943 : S 40-0 | First-class
503 118 | 0946 | o071 | 87895 38870 | 51,812°71| 79:02 | 24,930 | 31548 liu:i of
¢ navigation.
sos | 1098 | o879 066 ] 36195 364-69 | 48,613°17| 70:93 | 24,130 | 34020
5087 | 1082 | 0826 062 201-45 | 344°60 | 45,936:18 | 3847 | 13,430 | 349-10
5-29 034 0272 | 0204 | 120:00 | 120199 16,022°52 | 2443 8,000 | 32746
533 { 019 | 0162 | o114 | 675 | 6784 | 9043071 1331 | 4,500} 338-09
5 . .. l1,664-008(1,700:53 | 226,680°84 | . 111,600 | .
563 | 294 234 176 [1,654-C081,700°53 | 220,464°87 | ., | 111,500] .. -y
593 | 281 225 169 |1,140:00 [1,147°50 | 162,916:76 | | 76,500 | ..
522 281 2:25 169 |1,140-0 |1,147°50 | 162,916°75 | .. 76,600 | ..
399 282 226 170 | 360-0 | 371-05 | 49,4609 | 96:04 | 24,000| .. v
8 273 | 219 1-65 b 270-18 | 36,01499 | e o o
2.51 185 | 148 1-11 va 20646 | 27,6218 . v g -
2-38 176 | 141 1:06 103-63 | 13,813:88 ; o
1°93 1'57 1:26 095 o 4347 | 5,794°55 i3 . A
556 269 | 215 1-61  [1,320°00 (1,327-60 | 176,971°T4 | 345 88,000 | 22300
524 2:61 2:09 157 | 900-0 | 910-19 | 121,358°8 | 248 60,000 | 24185
5:23 2:61 2:09 157 | 894:0 | 89661 | 11,9548 &7 59,600 ..
523 2:61 2:09 157 | 8865 | 89661 | 11,9548 o 59,100 :
521 2:60 | 208 156 | 874'5 | 87880 | 117,178:33 | .. 58,300 ..
521 2-60 2:08 156 | 864-0 | 878-80 [ 117,173:33| ., 57,600 ..
520 260 | 208 156 | 855°0 | 865-28 | 115,370°88 | 57,000 ..
g';’g g'gg 208 | 156 | 8490 sss-gs "1:5;’232'? X 56,600 .
: i 2 : 8356 | 85176 | 1 : s 55,000 -
2 G e ; : b 52 1 350 Second-class
497 | 266 | 204 153 | 6760 | 689:52 | 919,13:016f ., 45,000 " line of
i navigation.
408 2:31 185 139 | 315-00 | 324'67 | 43,2803 .. 21,000 ;
404 | 226 | 181 136 | 28500 | 29412 | 39,2160 4 19,000 -
312 2:01 1-61 121 | 295-00 | 2254 | 80,063-33| .. 15,000 | ..
2-92 | 195 166 | 1-17 | 165-00 | 16848 | 2246400 .. 11,000 | ..
2-47 1-80 1'44 1:08 | 90-00 | 9216 | 12,2880 P 6,000 | ..
219 1-69 135 1-01 60-00 | 64'80 |- 8,640°0 o £000.) R
4-31 2:34 1:89 144 | 420-00 | 430-92 | 57,456-0 | 9692 | 28,000 | 288:9 |1
418 302 | 242 182 | 420°00 | 416-24 | 66,165:33 | 9692 | 28,000 | 2889
418 302 242 182 | 402-00 | 416-24 | 56,16533| .. 26,800 | ..
408 249 1'99 149 | 342°00 | 36391 | 48,521'33 4 22,800
408 2-49 199 149 | 222:00 | 36391 | 48,521:83| .. 14,300 :
08 " 249 | 199 149 | 222:00 | 363-91 { 48,621-33| .. 14,800 | ..

oy G S

—— ——
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Nuniber of Main Duot.

- ’ Number of Divisios,
Number of Branches.

o
-

Tanre showing

the V

i

elocity

|
\

Principal Channels in the Easte

arge, &o., of all the

Area of Cross Bection !
iu foet

in feet per mile,
Depth of water in feet.

Surface fall of Chanvel

Side alopes

-
]
o
=

ii : k] !
| 3 : |
- g |
Names of Ch g § 5
% of Channely &= =
% -
g d
S o - 2
’ N b 6
East-side han ‘
: bn:ub. nel to  Wurutoor 13 3 200 350
9. to Pamarra bridge .. i
Do. to C_hinnamnt.hen branch <5 1 15 'c 2 e
Do. to Nebhaupudi do. 1 s s
1[_)):, : 1}\{edumolo lock » Sy ::g
o. arameapettu y A
Do. to I‘olaﬂnf; bndx::h o s
go to Akmarru lock i e Ko b
0. to Akmarru brane 1 i
{_:o. to R‘udnvnm;\u:it)h. i g: ! ?30 e ‘
o z::;ndumllem branch 2 § 230 3o |
| Pullers Main duct to Weysor dyan| 20 7 290 30|
e act to Weyoor drop 600 ‘
; Below o, 3
| ﬁt Marzivada . : 5 N 12 '7 0 i
| Pullera  below  junetio o b
3 channel. i e T : o
| Pallers to Pamarra dr 1
; Op wear va
| Do. tohead of East side channel .. :’3 tl) - 00
| Do. tohead of Butlerkody . 20 : - |
\ Do. %o l‘q;hodu & A = ¢ IE " .
\ Do. to Chittram channel ", l 25 ; 2 2
! 81:22 to Cowtram lock ks 1t yg g g ! -y
i side channel of Bander camal |  J ,1 -
\ 3 from head to Nedumole loch, ‘ s
| Do o Buddalupalem brsach .| 17 3 70la
‘ DOA ow do. to Nandamur branih 19 6 ; O.lo T
= 9. below do. to end 5 ‘ 3 0 Mg
5‘ olrazkodu and its continuation from | PR
a bead to Chegurkota branch, ; : _
| 19. fohead of Rykalur channel ' 14
\ %)o o Ramavaram braneh £ : 39 -
Jo. 1o end or Tadivada lock l - e
C'rl;cm:o%u 0 3rd mile : R+
0. udravaram braneh B
Do. to Kaldindi beancly 2 bl
P{l“ oo 18§ 45
-Aevurkodu to Knndang.i brane) o
Do, to l!nhguuh :th 38 e
B ow  do.toend Ll Y 20
otumally canal throughout 2 . ‘: :
-4 250

e
=
-
Yo
o

Bt e

ot AR

R R R R R
C R R

e
S5 S
oo O

LR R R R R N EE N
-~ N3

-
& déocdedoaces

-,
-

“i“l‘l‘,-:l’
caHoSee

cwen
o909

40 SERRE

MasvLiparay,

September 1874,

532
54

607"

593
591
589
584
289

302
2:17
1-62

402

39

378
378
338
27

2:68
2:62
2-55
244
1472
369

in

velocity

feet.

Hydraulic mean depth.

Burface

-
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n Delta of Kistna, &e.—(Continued).
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DAL o

13

o, i
o ) &
&

el ol
r.-’:qq-tsl~lm
cooowoes

ur Nl

(Signed)

= =l 2 B ® o U
$ & .S'g -Eg é g5 g =
® é o S P § s g §< & > =
= g g2 e_ﬂﬂ ; g go %a g. g
B 8 b @ P, E 4
A iRt | 281 A2 1wl Bbide ) TP g
P o L T - 55 2 - - E g ;
3 ¢ o8 | 93 of {28 | 2 ki P p
% ; ?.2 =2 g3 G 2 ?—;5 .{55 é
g § | 3% | 8= | 22 {E=u)| B .| 27 g 3
"3 & | A < i o S
14 15 16 17 { 18 19 20 21 22
144 | 20925 | 31200 | 416000 13,950
. 950
1444 | 194-25 | 312:00 | 41,600:0 12,95
1-40 | 17326 | 237°156 | 31,620°0 1(1,503
1-40 | 147-00 | 237°15 | 31,6200 9,80
140+ | 129-00 | 23715 | 31,6200 8,600 .. TR e
1112 915 | 87:16 | 11,621-33 8100 .. 1%
112 69:00 | 87:16 | 11,621-33 4,600 | ..
1:06 45°00 57°10 7,630:33 3,000 =
105 45:00 | - 44-10 | 15,8800 3,000
102 31-50 | 3672 | 4,896'0 2,100
102 1650 | 36-72 | 4,8960 1,100
102 3:00 | 36-72 | 4,896°0 2001 .. |J
1-a8 | 6100 | 6000 | 66,6500 33,600 | 192-30
4800 B g * 30,000
e 0-56 | 218,364'64 106,500 | 21863 :: Ryves’
171 |1597'5 11600 , B el
147 13200 133380 177.79354 88,000 2]!'11 ‘e Jjoins here.
i 138 |1287-8 |1281°0 | 170,757°3 82,500 200-21 1
3y : 11025 |1209-6 | 161,230°68 73,500 | auvae ||
5 1.35 9520 |(-952-3 | 126,941'59 63,600 | 20459 ?2 Navigable,
1 }.ZZ go70 | 9230 | 123,036:90 60,500 | .. |l |
18 | 136 | 695 | 8760 | 11678413 49,000 . |J
1:56 317 1350 136-4 18,182°12 6,000 | 168-74 l\l
{ 1
1297 | o0-9758| 496 | 134-98 | 17,992:83 3,300 | 131:361323 0 0
1-69 1-27 345 53-95 7,19153 | 2,300 | 10468 !J
094 | 0705 | 120 | 22097 2,945'53 80C| 5354,
149 | 112 | 3000 | 324:07 | 44,319'85 20,000 | 270-27 i
2 263 |[Second.class
. 78 | 1950 | 19312 | 25,7420 180001 nd.c]
igiﬁ 8';6‘2 90:0 | 165°1 22,007-83 6,000 ‘ navigation
06 0-38 300 | 8185 | 10,8306 2,000 | .. lins,
19 | 089 | 2100 | 21896 | 26,187-36 14,000 ..
107 | o081 | 2130 | 21346 | 28,464:21 e b
106 | 079 | 1650 | 165:37 | 22,043°82 11,000 .. 18
104 | 078 | 1350 | 135770 | 18,088:81 9,000 RS T
108 | o078 | 1125 | 11278 | 16,085:57 7,500
10 0-75 84-5 | 826 | 10,9972 :ﬁgg
5 : 288-31 ’ o
084 | 0863 250 | 2487| 3 ; : o2
5 : 27+9: 3,000 77-92 246 |Second-clase
0696 | 0522 | 450 | 12249 | 16,3792 : oo siea
line,
y -
e e T e s = . .
(Signed) D. Mc.NEIL CAMPBELL, Lieut., R.E.,

Executive Engineer, 4th Grade, Kistna,

J. 0. HASTED, Major, R.E,
- Bupg. Engr. lst Division, Kistna.
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Table showi ,
o"mg 4
the Ares to be drained by, and the Veloci APPERLIS . 8 “ Pormula used D = 4504/ M? (for B .
' @ . p ozl - = 45 ' . :
ocity and Discharge, &e., of all the Principal Drains in the Bastern Delta of Kistna, Formula us 4/ (for Rainfall inches) !
y =916 X V 2f X A : ;
and for Channels = S SIEREEE Do i '-
== — : L= TR TSR
e i e : g -
= il . = 5 5 | :
f N . =3 1
g ==Ll atiing £ 5 =2 d 'a §‘ ‘ ]
3 : | 1 2 g sl sl e 0 |
2 g = é K | g g g = _§ ‘é 8 ,% Remarks. B
P g § | = = 3 g g & 2 28 < 2 e
z i |l tglil B 8 = CAERR Jie &4 |
_ 2 512 3 £ : 5 ; : i il gl @8l 8 |8 < ,
1 | Budemern Ma; | = = ek - —— i
dmmm:m drain at the 3 A 3 ; ! 4 g ’
2 M"&dn '“ R 8 “e i H pey ! o .. e - e .. ’ X Nt(;{l;:ue[;g(‘ prgpggg(fi Z;)]:léh‘]_:i with
' * chann “e » saptio ng o
Do S, e " e ks i s v i 058 40 470 | 2200 239 | 22 | 181 1-36 398°20 Gndivﬂdl; sida below“mfm:
R :t the crossing of Gudi Amcboveny'“. 20 { village.
Do zo"fgfi; = vada [ 11 p ¢ channel. 166 3993 068 . 088 40 | 1400 | 6960 | 376 235 | 19 145 | 1,132'4
Do 95 Dineas " s U0 | 430 o ' ; .
0 Lingavaram as 0 | 098 | 1,133 ¢ 058 40 | 1850 | 620 | 378 938 | 191 | 144 | 132172
3 POIl)r::;kat Kolleru branch “ 13 3 g 614 643 | B¢ i ; e ' o7b 40 14?3-00 6160 375 2:71 217 163 | 1,336:72
Do °f“ at head 5 fr g« SR B S u.ii 090 | 1,32069 058 L 0T a0 | 1830 | 7400 | 380 973 | 2718 | 164 | 1,66552
DO. at Chittram channe] .. . . 2118 765 090, | 1,338-50 075 05 10 10:0 5 . an .. e A
Do, at Komaravole draj Ve Lk . Al 081 1,66617 pE 05 40 3g:0 | 1840 3-29 2:06 |. 166 1-24 30360
Do. at Motar branch .- -SIh- E o4~ 5 10 4 344 9249 ob 05 ©0 | o030 | 84e0 | 382 994 | 179 | 134 | 1,51076
0. at Kollern he 4s 12 7 220 610 - 60 1-89 30492 05 | 05 40 996:0 | 9360 385 224 1-79 1-34 | 1,675644
S o Dm.. L 16 0 440 110 33 3}','& 3:‘0 1,613-30 g : 05 40 2590 [1,040°0 385 224 1-79 1:3¢ | 1,86160
4 | Pullava Main dnjnﬂ“ r £ 1300 | 910 0:76 1,677°86 ‘t‘-“"'ﬂ } §
D i, aadole i . - ! | e banird pas | oss | 6ad0
Do. - above m'&ihnulﬁmg, 'ul) 1} 0% . 07 LR g.g g.g }%.3 2288 45 | }'4 112 | 084 $29'20
Do. sbova o, ikttt 5. Vs 4'62 1836 § 130 11 | o017 017 50 82:0 | 4600 44 1-39 111 0-83 51060
Do, JCiurava aft junctionof| gy of YSB| - 1766 f 13 | eesl 11 vl 28 e peerd 4 139 | 111 | 083 | 4665
e e Veddv:;n.ﬂ e & 264 | 1143 {:3 su:l: ::‘l; gy [ a0 | 3800 | 497 | 136 | 109 | 082 | 3024
Do. above do to Ats : pY 3% so7 I oar 50 | 440 | 2000 405 1-34 107 - | 080 2889
T ve i i = y g : 017 50 20+0 | 15070 338 1225 | 098 0735 | _ 1470
Prddakommelers 3, i % 2 348 :;’: 1'66 3024 N?, e -
5 | Peddak @in Drain : v 1-96 48733 ol 5 ‘
Meormelery Main drain at end 100 { 272 | wear | oV { o7 | w0 |zepo 1oez0 | 386 § 14D 102 | o765 | 1,11384 r
o mnction of Chinzakomme. 1: % o 5 (01T 4o | 2220 | 9200 | 383 1975 | 102 | 0765 | 93840
. “M.mu,.} 1 Cool bl yu| U1 10 : L 01T v | Gow | w75 | BETe 204 07660 SIS0 5
Peddalnnks Ma; & 462 ' o _
6 Main Drain L 1722 1
P‘gthh Main drain e 0165 40 500-0 [2,032:0 392 129 103 o077 | 2,002:96
at i at head Ol | 40 | 4770 Lod00 | 392 | 129 | 103 077 | 1,998:2
atien of Amudalapaiy| g 3
Do. abova 4 z $3 of ve | I aags. |1 w0 | 3880 BI040 391 | 129 | 103 | 077 | 1,839:62
Do. hw P 63 o 12 i w“ ,r 0165 40 3840 |1,6680 3-90 1+29 1403 0-77 | 1,615°04
From iy l:uu, b B 8708 "nja : (oes | a0 | 5430 [L04O 380 | 120 | 108 | 077 | 1,612
Abova 5 o SR 511 o psress | O . o . : ; : .
o _ o Ut I k T ERRRR TR S N 129 | 108 | 077 | L1742 il
m'ﬁmh‘:om.." | v "5 .’:g w 144408 017 .‘ 0165 | 40 2%.0 120 | 382 | 128 | 1026 | 077 8938
7| Vel Singanigalion LS S H s | a7z | ennl
; m‘”""‘" o i e 187y 1608 | 4728} Too 89598 017 : 03000 | 234 | 200 | B7TH 1-89 175 14 1:06 © 80-85 2
2 T it | (| At P | | oo | g0 {un |eornn| 45| 3| AR | e
i ! ’ - # 4 e 2'0 i $ ) ¥ o 2764
T e - 't o ,2‘;"""“ ‘ m }':: ‘;oo:-:: ::::‘ 4 06 e | sty | #90 |c et ke B 5755
M‘I R =5 g 1 ¥ 3 i ' ;
Do. st Mamella. 3’3 o 615 e ':’!' 20 76-96 0s ¢ b 50 70:0 | 4000 433 235 190 1-46 760-00
Do. at Vadlamenss . W'l . yard BE sos1 | o8 05 8 T B IR R B 1,41120
Do, of Tsukaparrs, afinent 8 0 o x - > , 05 50 1560 | 8250 470 2475 | 1'98 1485 | 1,688'5
Do. st Munjulus heia o = T8 of L% gss0 ] 12 7582 | 9% : 05 50 | 1720 | gto0 | 468 | 246 197 | 148 | 1,7927 5
B, w@"ﬁ' o9 53 - R T ook o5 B o e | 47 | e 198 | 1A 1,881-00 St ‘
- Do. at Arthemur beaggy -l N : B :;:: o8 vrosme | 0% : 05 g0 | 2020 [noseo | 47 | 2475 | 198 1485 | 2,008-0
9 | gos: 3t Gokavaram ‘ eos| T | ose | 07 Lemies | 05 50 | 2300 {Lz00 | e7 | 2476 | 199 1-485 | 2:376:0
Gokavaram  afingnt '::"‘ i # 5 o 1508 oy LSRR oo Ues | B0 1| IOP IR V676 | 1726 | 0945} 54180 G
Do. ol Junction with P e Tiog | 20 12700 oo :g’ - on TR A TR DL R R ot
ve ) ' l'.’ ’ L
: £ 6 o 63 i '.' o7b : 180 g
‘ - s 2038 I 128 | v 60 510 | 378 485 876 | 298 291 | 1,1264
4cape channe] 300 o7 |
to Agakodu Surplus frem Buadercasal __.3.".1'- 010 §
. —_— = = e
%! - 09
‘—“\-— n o ”m" 127 l,ll‘“ g
= % " e ——— ‘: 1 g P
| =5
ra f‘,' | - 5
& i‘,—'v: |4
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_Table showing the Ares to bo draied ) APPENDIX % } of all tho Principal Drains in the Bastern Delta of Kistna, &o.—(Continued).
I P . . A . ¢
] B T ed by, and the Velocity and Discharge, &o., R?! % 1 i i
G5 Wir- vy PP —— - — - SN £l ;,‘ A ] =l
l -g ; Area o be druined. | FSis & i 3 § o%
§ | R o e | TRk : i i 4
g | L ERY ERE PR VE EE E 21 g AN | B
s 1 = i ; 8 { E £ -,K' . &
. A, E i g ] f k- ; ; : ‘ §. g é : & g & g g Remarks.
g | g 3 ’ [ A% | | RS B8 T g g B E O s - N g
g | 4 | g | & = 8 5 bt 2 ool = ‘—g 3 o
g | A R g S RS B W g AERERET
“ | - i | 2 : = , 1 2 i “ P o
e S - S BT B S 3| 8 3 ‘ 2 3 8 O = % = 2 <
- = | = ; 7] -
e b 1l 8 (a3 2 e« | v | .2 - | g- I :g ‘ =
- B | - ’ = -
Peda, * g S} e Foge A = | B -
alanka Main | . ol A LA 7,
Bscape  changg e e i S ' ‘ ' { 560 | 4080 | 492 | 376 | 01 [ 226 |1,20808 2
- K a e i i
K.dnﬁ to Kanikalam. i " ! ‘ ‘ ‘ ¥ 1 ’
iy :ngix“d"_“ branch . R ,! 2""’”[ 2 ' 1,22182 | - o 5 . o % § ;4 A i
Do. to Sk puaddy junction . 1. o | 82004 4 106 93192 | o 2k % 14 % & & ¥ 4 W 5 Thi i i ;
Do. o Citiag "™ "20ch e s e SRR ft o | omd | o BRI R G s e L (i i b i
- oV 0. - e o o | e Py oo oo 5 o v o o0 e - o . capacity.
DO. “g)“mm\ w?‘:ldi: N b, .. ? ': I é;,‘,:g '! as e i L e e e e " (E] " L) P -
Do o P obtapalom it o || poses| . ¥ { - |
Do. tup dal;:():];n& e o idhn TR I os-4824 .. :: ‘: :: 60 1520 9'8'4'0 55 2 68 215 162 2,116'-6
Do. at junet; branch “* on : ] I \ i o 165-0 | 1,062:0 | 588 | 268 | 2116 162 | 2,283-3
1 or C. 3 Bhogiredd;. L * « |10096 (| 0T = -
| Dayupuciion. at ,-q;,gﬁa:m drmin, » + [ .- Y Saw foiv Bl o5 | &0 | zee0 {15480 667 | 2725 218 | 1636 | 337464
druin, on of Imﬁmﬁ T | i . ; . 122609 ,:j 069 | 2,274°82 '; s ’ | :
Do, Ayupucalen o sul : § o | 15000 | 567 | 2726 | 218 | 1635 3,400'8 . £
Do, ,‘i‘," ﬂnd 3t Dayapucalvy Inawpudi drajg, ?m i, oBf | samas 9% % i 34533 V8600 | 567 | 2725 | 218 | 163 3,4662 -~
1 Do. do, Gﬁﬂeﬂm 3°1° ok total, i f o ol 259:0 | 1,626°0 | 568 9725 | 2:18 | 1635 | 3,544:68 ‘ =
nd hmpm'dninh:f?‘ﬁ b o3 5 ¢ of " B 21774 066 | 3§00TH o5 60 650 | 450-0 | 60 256 | 2:06 | 154 9225 =
unnel 7 ¥ 7110 k¥ sag-g09 | 096 | 346083 | .« AEL 1 1 ; y &
Do §; Vuratur 1 SRt PRCRURSI S B e oo | sl amel B | SEE| 3N | 13| iwam = 4
Do PAmkidu g, 1 - 2 o e | s L g} ¥ 55 | éb | ssol ss20| 519 | 261 | 200 | 167 1,21638 £ U
Do 1 Chinreumuttors i3 BL Y S5 b : gk 950 | 6420 | 526 | 2625 | 21 1575 | 13482 e
| Do 12 Nebanpudi bragepy o > HESR Y LT ol -7+ 25 {1 il e i 0| wmd) eseo) su0 | goz 2 1575 | 14364 " G
- WK & i % BES h& 3 i 1060 | 7080 | 532 | 2625 | 21 14675 | 1,486'8 .
oy foX vh - 4 B A Y KR 308 | 47008 09b | 121627 [ o5 " | 11| 7560 | 536 | 264 | 211 _1-535 159516 | ‘
Do, ,DM“"‘NME Fed 0 “7 0! 66sg ” lo':z' 2:98; ::ﬁib i & o 1200 | 7920 | B39 | 265 | 212 | 189 | 1,679°0¢ t};
Do. P petta do s FTY gl guns ] IR SHIE JEIR 168972 | o y » | ipo | eino| sis | 287 | #ia | 7 1,951-60 ~ £ 32
Dot W s 32 wiBs o g2 | " [ miedar | oss | 159638 | o« - ) ® 100 | 9120 | 546 | 267 | 214 | 171 | 1,951-68 G,
13 | Tules “hnhp,m°hm¢1 i :; o of :""ﬁ g‘?'g? 081 :.3.7:_':: - o7l | 40 10| 10401 288 | 231 | 188 | 139 | 1924 A
New drain,, o 1 o ‘ 0-80 capes ' ” - O 4 s ] s
Do. »-nhnm._m % Mamvang; ' 2 353 P2 ",‘:2;, gg;g‘a'ﬁ : g;: :;.!zg ¥ y 2 g 470 | 2200 | 339 | 26 | 20 15 4400 %
| Do, l‘m{)_ 00 With  old ghan. ¢ " | zses! g4z | A8ETT e : e . . ezo| 2800| 35 | 255 | zos | 183 | 12
Do- at Kalidingyq 4 0 ot TR B & sz0 | 3600| 38 | 269 | 207 | 163 7459 | - 4
Do :Km h-;:d. " ve 104183 | 169 | 43623 3 i £ 1080 %%0 368 | 26 2:08 | 156 96512 .
4 Ksmhérxjﬁ'fmq,,hm Kistoa 78 0 o | i anee f'{' el B0 | 8 i RS ol 3. | M SET :
Do “Ktmhmn‘i_t Bo villageozi . N T oy O ' :’r&: }3 960-06 = 4 10 | 40 510 | 2360 | 341 | 298 | 239 1:80 564-04
; R “WWH‘VM&, A vos |0 | Teve ImaRy t | 10 ' . 1o | a0 | sso| sr2o| ser | 30 | 245 | ves | 01140
o 1 - . 4 0 e 18 i X
15 | L) :“"’fm&dnm(%m L ol 8¢ | Mo i ol B 109 | 40 70| e00| 24 | 2625| 21 | 1676 12600 |
Ia ow ong 44 0 1604 > 3100 | 11 o169 | 10 o 40 | 990| 1480 35 . 298 2:39 1:80 353-72 S
Do. ;—,,-“‘e‘gmn brancy | Donds. . } ‘ 109 | 40 20| 2800| 340 | 316 | 262 | 189 | 70560 : 3 e
- Chowda do, . > gif | %68 | 13584 | 108 109 40 850 | a720| 361 | 93 | 266 | 102 | 0728 e
Do. Talagadudivy  %- i1 sam ' ¢ A
—_— Y I R BT T - S T R ‘ | el
Masor, SR (el 2 qo4f 107 | oeps | 0P : Signed D. McNEIL CAMPBELL, Lieut., R.E.
P‘TAI, a1 | 1 3 : i . . 2
Septembe = £ i , i Executive Engineer, 4th Grade,
‘omber 187, : R S, SPSSS ' il
: iy Kistna.
: : 3 (Signed) J.0. HASTED, Major, R.E.,
Supg. Engr., 1st Division.
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[; APPENDIX in the Eastern Delta of Kistna.
e ’ BTATEMENT of w“e,. D,m‘buugn 5 R e ‘
: e S full supply. \ Distribution of Water to Branches, f
Area Fall or Slope ﬁ 3 \ : 1
per lo. H oﬂhﬂ"y, n 2 —=1 SRS e II
| B Quantity. ||
Names of Chaunels g \ § ilgo J E ‘ .;‘é Lite ; Eg" g Ih&cx'em!;e. Remarks.
v : b ‘ositions, s o Distance from ‘
ﬁ: P, ‘ ~ 2_‘ S a | c; 2 | Branch Ducts and Branches. | Head of Chanuel, _g § | ‘
] : = B P | ,1 !
; 2 ; %) j =
. | = o 5 ah
? g : - 23 | 23 |
:' z : ¢ | | REEER | g | & |
5 : | B R . . -
: N (o S o i
5113 § IRRER L | | ' R |
- 1st Sub.division—. : — ' .6 | Kuderu branch .+« o 190 2088 | 1,824°00 § 13168 400 |
: Bavk Canal ,, | R i ug ,m,,’ g g LRI | 10276 | e palli brunch o+ D] a5 1| ugaeoo) izes | 0o
E - e 3 ! . » - o ") mN v L3 . . P
g g 94500 | 88,000 (| 05| 05l 1600 * 63 :1‘5-5 ';'lﬁ ' }E’ﬂ.‘{?}fflm 3‘; i s 3; ; {;3 iisgi-oo lﬂ'gg 333 Dirvect under
: I : " ’ \akknlag,,,dd,, branch | 28 4 183 | 1s24-00| 1368 | eoo [[ ™ain duct.
| ] : - : ; I Pagole d Sl 80 s 153 | 1,82400| 1368 400
] prole 33 2 133 | 256000 19° 2 700
; l hmtua bmnehhouh bank chan-| 34 0 153 | 23,206:00 | 17472 | 10,900 | Direct.
, {t mel, Main duct. £ )
' 4» it 43 ue) a4 e
ukley channel branch 37 5 163 | 14,284'88 | 106:76 | 7,000 Direct.
u Su({ammn Y 1 ,
aet
| kala branch L1~ 6 o ol 435333 3265 | 2,000
‘ ' e brunch | 8§ 0 0| 4usa) 8285 | L0 |{ Braaches
- db. ¥ lvg 0| 4,353 2:65 || 1,500
: - o 2 lhp“;cm e nkchan. | 87 5 163 | 35,808:00 | 20106 | 17,000 |  Direct.
e ]
e o o2 & o amess| 25| 200l
il o AR R AR b
: - o f 0. +s . $ -28 | :
: R ayacheruva branch .. | 89 7 e ;stas 365 | 2000 *
; || Vakanoor DT e A ) 142 094°88 | 60-71 || 4,000
: bl J Chowdayaram do. 5 43 3 56 8,004°88 | 60°71 : 4.000 \LDn-ect under
2B R g Tolngadadivi do. | 46 6 56| 10,304-00 | 7728 | 5,000 || main duct.
e Yatimoga do. 48 4 56| 435833| 8265 || 2,000 ] .
. i * Direcs under East bank chan- e ie o+ 4,000
> \ nel. ‘ B
H ‘ 60,000%
Vallur branch . | cg s rril 87800001 12885 | 1,200 Ny
§7.456:00 | 43092 || Medur branch duct, . “les o 197 | 820333 62:20 | 4,000 |f Direet.
i§. y | Kistnapuram branch . ‘4 6 0 2,053+33 | 1540 || 1,000 |
Weet Sida Chasmel, Main o i o, ol T e R I e
¢ Chan ; ' n8g* ‘ ain & 20 N by -
) 05} o5 70 Lo 3 258 ; madd fzm wide channel,| 9 2 %7 | 12,300- 0| 92-25 i 6,000 | Direct.
» | €  due
h » o | Agakodu branch .. 28 W § 4 0 9,055'33 | 1540 1,000 ]-/**“"‘“""“""“V
T S | 3 . Kosoor North branch . e 0 2,003'33-| 1540 900 | |
S 58 Do. South do. )8 7 o 312000] 2340 || 1,400
‘- | S N I A
2 PR 3 m 0. s |
; _ ggifthkudm do. D113 2 o L7izoo| 1284 | 600
$7rs Lankapalli do. 11 2. o] 2680881 19-79 950 | J
B |-l T B O A B el )
§tis . wir » * * >
lyfvumm do. ke S S s ‘1&’58'88- 1540 1,000
! | [ Chinnacuntavi  do. o158 77| savoes| 2618 o 1,750
s ? ' : Nebhanpudi do. 1 18 7 7| 2680083 207 || 1,200
2 ? emakur do. 1 20 o 77| 498000 87-2) 2,500 L Di ‘
Ramnn&peth do. .. 32 6 71' 3.120'00 23 4 1,600 irect. 3
Polavaram do. | 24 5 9T | 312000 _23' 4 1,600
Akumurra do. e [T T R 980788 | 14D 900
» < Rua,mm ol 28 6 g7 | 193933 | 1452 || 1,000 -
, 29 6 77| 1,939:33| 1452 900 e,
v £ Blaewun&erWest mde channel 3E 5 51 1,600 |
) f 28,000‘ .
: R ': Sohk- 4o | 55930 | Divect under Ellore canal = .. i - £: 300
20d Sub.divigon—. gt %E%bm.; Ll 13 0 0] 200047 1575 §°° Direot. 5
MMII . rect canal i3S ey A9 e 00 >
j 1, L oG r Butremallipad branch “1 16" 0 0} 828019 24°3 || 900 5 '
-l 0P | Direcs under Ellore canal ., ja o v 1 150 |§ Do i
Bt : 008 | 008 flagrefl s00 | - | : R
i , ' * Branches should not be included in the totals, : R
: 24 ‘ £




Names of Channels.

nd Sub.division
Ellore Canal

3rd Sub-divigion—
Ryves' Canal ..

Positions

0 4 20

s

.-

I

Aren. [P‘ll or
i, per Mile, |

e
N
v e
N
& |
> |
g |
oy ;Q
; : ACREY, , . |
| |
i
|
|
i
36,000 | 038
»
28,000 || 042
6,000 | 0-234 02538
1
20,000 | 033
- acred,
14,000 || 0-25
acres,
‘&M’u
BOres,
!

Maximmm Depth,
| Area of Cross Section.

| Depth.

APPENDIX
StatEMuNT of Water Distribution

Opdinary

y in Feot

.
it
per Second.

3 . : ‘”(‘I Yol

1456

-

149

e
107

161

G.—( Continued).
in the Eastern D

elta of Kistna—(Continued).

= ———— e — M
fall supply- ; Distribution of Water to Branches.
:za \ E Quantity.
5 ‘
2 - !
= | B z, g |Acreage.| Remarks.
S | © 1ch Ducts and Branches. Distance from
E ) E 'g B o Head of Channel. -g 3
) ?, | %8 P e B =
82 | £4 CERR S
g | 2R == g:a ‘
£ A | & (5] ,
b—l—_/ - )
: TN, g 1
Poonukumad branch 35 3:770 445366 | 3341 \ 1,350 N
Diréct under Ellore canal %s > e A 3(30
Cherwada branch .. k> 8- 0 3,07923! 23:10 | 770
Pattagunta do. .. N 4 0 3,385:82| 2640 1,000
Direct under Ellore canal] e = ! 200
Direct ‘under tanks near - e o i 600 :
! hmole. R | 3,002:56 | 232 ' 800 i
{akulpad branch .. P o 56| 23
| Gakunte by i i 0 0 209900 3000 || 1,200 b
l Direct under tanks .. o an o o g,igg
| Muppurru branch .. as T R 10,857:28 | 8145 X
| Slagepalli do. .. » 10 10,093:47 | 7572 3,600 |
! Direct under tanks.. o = i 4,500 |
- e ——
31,000
Velpurn;)m!;,ch . S we b .. e oie ggg W
‘Wuppulur branch .. . < . ov
6g ! 3 WA o £ 7 4 330 3,469:183 | 2595 810
2,20,080:04 130086 ‘Tmu "‘.;,. 7 4 830 4,258-93 | 81-95 800
; a 7 4 330 491877 | 369 2,000
g i 7 4 330 49,4609 | 371-05 | 24,000 |
| -
= 5 5 0 0 6,207-78 | 46°57 g;ggg kD‘“’"’t-
; Tamersa O S % 6 3 113 10,260°77 | 76-90 y
: || Nandivada do. .. d 6 3 118 403899 | 303 2,000
Bumelkodu do. .. A 10 & 0 3,080°56 | 2311 1,500
{Bmgavnmm doloaiaii 7 8 B0 3,448:47 | 25'87 1,500 |
Bushanagolla branch B} Il S 2,230-44 [ 16-80 1,000
%:ndg;: mpxﬁhbductch e EY 2000 14,2_77'.23 107-1; 7,083 )
undanam ran 1 3 4 0 1,796 119 7
Zuvanapudy  do. 6 N 813996 | 61:065 4,000 }Bmch“-
i + 35,000
Y RS
: i 38 | Mudonoor road side channel .. 0 D 463484 | 3487 2,000 . .
1,77,795:54 '1’83 Gundikodu branch duct R 0 0 | 9840889 21312 13,(5300 . } Direct.
ot WA B AR kA ] G
Golivapally branch,. fo- 02 4,918-77 | 3690 1,000 ']1 :
Peddumaddali  do. ok 0t D 6,286-42 | 47°16 1,000 | Direct.
Pamarra channel branch duct .. SR 15,472:13 | 116°07 5,500
Komaravole branch 7 R o et
Penjendra branch.. K ,158° 3870 5 .
Angla.lur do. - . i 7IRL 345913 ( 2595 1,000 | s Branches
Velpur do. .. e 00 4,017°66 | -30-14 [ 1,000
Palakodu do.1 -3 = 02 g 2,233-2% $0:28 g»ggg . } Divec.
Chiiram channel .. ok 69-3 3878 B
50,%30°62 | 681408 mre&“ under Pulleru and Bunder . . e K 6,000 \
‘ 3 69,000 |
Chigurukota channel : 0 9,757°56 | 732 4,000
4431985 \gtmmw St 0 | 16,7958 | 126:0 7,000
1 er minor branches below . S 9,000
3{,000 acres and direct irriga. ; \
| Oon.
| %ﬂd‘iﬂﬁ il < et 1333}:‘;? 62'55 2,000
T { Konaonge (St Cou e 0 40T 787 4,000 ;
33;}2;3? ggwn?a;meh e o5 g ool 8,367°0 | 630 %%3% ¢ Direct.
her minor branches below o 2 o
9,000 acres and direet irri iga ’
| tion. '
Tadicherlakoda . " A0 8331:25 | 625 2,000
24,8951 | Kalidindikod .- e 7 0 | B9TTH| 675 5,000
| \ \
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APPENDIX No. 2

&e., of the irri ation and drainage of the 1st Sub-section Eastern

Lier of papers and plans, A : st "
Delta, Kistna, submitted the Chief Engineer for Irrigation with letter No. 86, dated
30th October 1875-76- [ No. of each No. of b
Numbers. ) Deseription of papers and plsns. / o'k‘i,m;M ‘B)i'lgetl.&u

1. Explanatory Report of 1st * Sub-section, including the
statements of irrigation... >
5. Bound ook of specification reports and estimates of

Bank Canal an its branches and rest houses... 24
5. Bound book of specificavion repgﬁ.and estimates of

West Side Channel and its branches ... 25- 66
4. Bound book of specification reports and estimates of
the drainages of 1sb Sub-section, including  the

velocity table ... T yis
5. Bound book of specification reports and estimates of
masonry works of Bank Canal and its branches,

_ including the data of the same Tt e
6. Bound book of sphcification re ortg and estimates of
masonry works of West Side” Channel and 1t8
branches, including the data of the same ..

7. Bound book of specification reports and estimates of
masonry works of 1s6 Sub-section drainages, including i 4°

the data of the same

11 o6
90

6 28
80 245

82 239

h&a.ts of ﬁsnk Csnal re.s.b. hOllS‘O'S.

8. Bound book of Survey s
and its branches 26 5l
9. Do. of do.  of West Side :
Channel and its branches e 40
10. Do. of do.  ofdrainages
Of lﬂt DiViSiOll “en e e e sew su 6 16
11, Bound book of masonry plans of Bank Canal and its
branchaﬂ - ses e v v T sas 33 42"
12. Do. of masonry plans of West Side Channel and
L S N SR G N el 56
13. Do. of masonry plans of the drainages of 1st .
Sﬂb—ﬂeCtiO!\B e e e e 2o s 8 8
14. General plan of irrigation of 1st Sub-section 1 1
15. Do. of drainage of do. 1 1
16. Do. of sections of Bank Canal and its branches.. 1 L
17. Do. do. of West Side Channel and its
branches . 1 3k
18. Do. do. of drainages of 1sb Sub-section ... : Be 1
M ASULIPATAM, (Signed) . MacN. CAMPBELL, Lieutenant, R.E,
30th October 1875. Executive Engineer in charge Kistna District.

s

ant D, McN. CAMPBELL, R.E., Exeoutive Engineer in charge of the Kistna

From Lieuten: s ; . :
District, to Lieutenant-Colonel JOHN MULLINS, R.E., Chief Engineer for Irrigation,

Madras ; dated Masulipatam, 30th October 1875. ;
In forwarding herewith plans and estimates for the extension and improvements of the
have the honor

ion and drainage of the 1st Division of the Eastern Delta of this District, 1

to submit the following report.:—
1. Boundaries of 18t Division.—The 1st Division is that portion of the Delta lying
between the Masulipatam Canal and the main branch of the Kistna river ,bounded on the South

by the sea from the mouth of that river to the fort of Masulipatam. I have already given full
information regarding the features of this division, in the general report on the completion
that each division should be complete in itself, I will here repeat

project, but as it is necessary

what I then wrote.
—The total area of thig division ander command of the '

9. Area to be irrigated
s 345 square miles, out of which 185 square miles are zemindary, and the rest Govern-

anicub i 1 :

ment land. In this area, it is assumed that 88,000 acres will be cultivated wet, which is at an
average rate of 255 acres to a square mile. This may seem & high proportion, but I am sure it
is not 00 greabe.

g, Bagerness of Ryots for Water.—The ryots in Divy are agree after web cultivation.
1 have never visited the island without receiving NUMErous petitions for channels, and 1 believe
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that nearly every in
3 ¥ inch of land wi
the TYots are eager for wswur 1k be dekes u
owing the number of aeres t

4. Soil —The soi

: p for wet crops ; in partsof tf i i

and in maay v ’ e zemindary portion,
J s y villages, they bave prescuted me wit pe

they will cultivate, if channels be dug to their lan d‘:l b statements

1 throngh is Divisi
ghout the whole of this Division is very rich. It is princi}[);l_”,v
1

alluvial though in 3
21 gh in it, there are .
there is an extensive swamp ; s;:'c:yo?o:}:;gll& In the south-east. part of the island of Divy

thou : X . k
ght advisable to reclaim all of B, ob the :gmbsz:;l};gsge by the new scheme, but it is not

5. Present Cultivation.—' 3
Patam to Kompallemrg;ﬁé The land in _that portion to the north of the road from Masuli-

. > - . hl N . A
:i%bi! ;he Kistna is in fresh, {‘hc:la"."med, principally dry; it is subjeet to oeeasional floeds
+195 acres) ; the water is suppl; is a good deal of wet cultivation in the mland of Diy
the supply is very procarions i1 . row tanks which are filled by cuts from the Kistaa river,
fresh of at least 10 feet over th:’:lm_l:‘:‘;ous g:mage is often done by floods ; snd anless there is ."
6. General Levels of at Bezwada, most of the tanks receive no water.

Country ~F AL

country near Bezwada i ry~From the cross sections, it has

tance is, therefore, 49,};:&—:1-5 sbf;)e“ e fower part of Divy + m‘{o‘:ﬁg :oh:“] ;28 liivgizf‘;zf
the river twards the east : tl: ut 1 foot a-mile. It will also be noticed that the country falls from
gwing a fall of 8 inches n-l,nilen?’ the level at Nadakudurn is + 26 feet and at Masuli Zm + 6 feet
of 1 foot a-mile. The count ;lm at Hurit is + 29 feet and at Nedumole + 18 fegr giving a fall
separate .ghe island of Dty Boome mpﬂoﬂm‘y on both sides from the branches of the l’(iatna which
been noticed that there are tyw e main land. Though the general slopes are as above, it has
the Kistoa river from Yana °l ft:‘d!“ of low land, one fyiug between the ipatam Senat and
where & naturs] drainage channel urn to a short distance beyond the village of Bhaddirazupslem
the Masulipatonn muu2g® channel commences called the Kanikalamadugu, and another betyween
a natural drainage. It will also heemanadi from Inampudi to near Yendakudurn, where it joins
and that these branches do n:yt ﬁbe observed that the Kauikalamadugu has several 'b.-.nih.,

continued across them : thus mclc:' in low ground, but that the general slope of the conntry n’
west of it, the country Tl branch acts as a catch drain, receiving all the drainage to the
of the country as m&niion:]l,g' from it towards the next branch to the east. 'The general features
be best carried ovt. There l'x:]dm clearly how the irrigation snd drainage of this division can
will be a river bank channel irrigating all the land to the east of it

63 far a8 the Kanika
irrigating all t‘holl‘m] and also the land in Divy ; and a Masulipatam Cansal side channel

- be dug n each of the m'm of it as far as the Kanikalamadugu. A drainage channel will

wadugu and Dayapa Calva, ';nbt;f‘f" m‘:&(ﬂl@d, and the existing drains, viz., the Kanikala~

Baxg CraxyeL

7. Bank Ch T 2

miles of conntry, 0?:!:;1:{?‘ eommanded, &e.~This channel will eommand 248-08 square
scres is Government land in :hemmed that 60,000 acres will be eultivated wet. Of this, 45 000
the Zemindary portion to be ¢ igland of Divy, and the remainder 15,000 acres Zemind;’ry.' In
and the amount calcnlated umw by this channel, there is at present no wet cultivation,
ghs, or 16854 acres per square ) to bo tuken up, viz., 15,000 acres in an area of 80 square
: +135 acres of wet enltivag; wile, is, I am sure, perfectly safe. In Divy there are at pre :
ess than 49 tanks which oocup yielding an average revenne of Rupees 41,350. 'here are Do
square miles : (dedacting MP’ a large 'ﬁrﬁon of the island, the total extent of which is 200
beds of these tats com o okl 4o sy pae o e e? She: proposed chanachs B8 made, the
8. Dexign i tivation.

Canal at 34 mile:ffms:i; Channel—The bank channel will take off from the Masulipatam
sluice of fivo vents of 8 fucy <™ 1€4F the village of Yanamalakudur and be supplied by ° head
in_this channel + 43-32 mﬂwwo‘m in the Masulipatam Canal will be + 44°35 and
mhchuamw the 'lnﬂlemfore be 1-03, whieh will give 8 dischuige of 975
u-second, calcalated at 2 cabie ’:l:“ﬂ designed, the required discharge being 900 cubic feet

advantage being ; it will follow the

leave ﬂgmm “m“. of the pits d»‘g ‘when fntm‘mg .f,: pear Bandikallalunka, it will

and ean without diffegtpe 20" & small branch of the Kistna which is now almost silted ¥
difficulty be bunded, n ligtle the paligodd.'lﬁmen oﬂg

:

river into Divy by an aqueduet, an farther on it will eross

b 108 village “%Miﬁ-;lu w’ﬁ :illl] again follow the river bank for ];.’ﬂ"

oy 2300 memoraudum, No. 7 length will be 52 miles, | furlong and 350 feet. |

of the bauk channel st its mﬁ.‘“‘mhxm, oh 8, the level of the bed

is further stated that there should he st dueduct are laid Rown the fal is also given, 80d i*

working this oat, it was found Mu.a.:,.'&* with a look weir at or_about the 24t o, g
s conk L i L et e o i e o 6 nbste T 544

'

i giink
* e A T ey v il - R i e

per mile (the velecity would not be increased.)
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T considered that this wonld be a better arrangement
and I trost yon will be of the same opinion ; ahozﬂ(_l ou still consider it advisable to hg.ve a lock
at the 24th mile, the alterations required will be trifling and the increase to the cost will be very
clicht. 'Uhe channel has therefore bren designed as follows :—'T'he level of the head sluice floor
will be + 3682, the fall from here to the 24th mile will be 6 inches a-mile width varying from 5% to
35 feet ; from 24th mile to the 5qusdnot_ (35°34 miles) the fall will be 7 inches a-mile ; the level of the
floor of the latter being + 18 2 ; the width of t.%xe 'chtmuel here being 35 feet. The aqueduct
itself will be 16+ 5 feet wide and have a fall of 1'38 in its length of 1,429 feet, which is at the rate of
0 feet a-second, which is, I think, as great as should be

b feet a-mile, and will gi o a velocity of 57
Sl it is of conrse unnecessary to keep the channel so high. There

allowed, After crossing the river, ) .
will, therefore, be a of 4 feet ab phe lower end of the aqueduct, bt the surface of waber 1n
the chaunel will still be kepb rather high as far as the #74th mile in order to give a proper
supply to two jmpertant channels which take off here, viz., the Hamsaladivi and Suvarnamukhi ;
at the 373th mile there will be dividing sluices,—two t0 supply the two channels above named
aud & thied o, suppL the bank channel itself; the latter will have a drop of 1" I3. From the

joh mile the fall of channel will be 8 inches a-mile, from the dividingrsluice to the

ane the 37 A
aqueducg to the BTEL L IC e 6 inches a-miloand in this distauce there will botwo drops-—one 25

termi the : .
tﬁ??lus:sﬂlﬂa of 2} feet in surface of water and one at 43§ miles of 1 foot 10 bed and surface.

‘The depth of water in the chaanel from its head to the 4lst mile will be 65 feet, and below

that point 4 feet- : .

Great care has been taken in.arranging the lower part of the channel, and I do not think it
could be done any better or cheaper. It has been rr}enblonad that for the first ten’ miles the
course of the channel is through low ground ; the drainage water from the conntry on each side i
will therefore lie up against its banks, and, to dispose of this, sixinlets with swing shutters have
been provided, and an escape has been allowed in the east bank near Davarapalli with a surplas ;
chaunel leading to the Kanikalamadugu drain (to be described farther on). Another escape will
he provided in the 3§ th mile just above the agqueduct with a channel leading to the small
branch of the river whieh it is proposed to buad up ; when the river is in flood, this escape.mll
of course be useless, but there is no other way of disposing of the surplus at ordinary times
cheaply. ¢ sk LS ] 4

rV'Vhon [ first designed the channel about three years ago, 1 was greatly against making it
navigable for many reasons which it is unuecessary to mention here ; but at the request of Major
Hasted, R. B, © allowed locks so thaf boats conld navigate as far as the aqueduct, bat as the
velocity in the chanvel would be *31 feet g-secoud more than that laid down by you in memoran-
dum No. 1, dated 28th May 1869, you objected to the arrangement, and in memorandum No. 226,
dated 24th Febraary 1875, mentioned three other ways in which the canal wonld be treated ; but
on wy puinting out in letter No. 3, dated 1st April 1875, that it wounld be very expensive to
make the channel a2nd class line of navigation, yon answered in your memorandum No. 706, dated
30th June 1875, that the channel should not be designed asa zegnlar line of navigation but for the
» of convoying materials, which was the arrangement originally proposed; butby altering the
¢ the floor of the aqueduct according to your instructions, it was found necessary to revise
f the plans. A second class lock will be allowed at the head of the channel, but for
tated it is deemed unnecessary to build another lock ; the velocity of water in
the chaunel down 0 the aqueduct (beyond which it is not groposed to allow for navigation
owing to the great cost) will vary from 2:09 feet a-second to 2'17 feet a-second, which in my *
opnion will not prevent CATZ. boats from navigating the chanuel, as, even under these circum-
s‘ancos, the carriage of goods would be much cheaper than by road ; however, I believe that even
igation made bere, the traffic along this line would be trifling:

were a first-class line of nav ]
9. Puligadds Aquednet.—The agquedact will cross the Puligadda branch of the Kistna

at a distangs of 300 yards from the main river, but as the Puligadda point has been cutfing away
yery considerably in the last few years, it may perhaps be thought adyisable to build the work
lower down ; but this, of course, can best be settled when the work is nndertaken with reference
to the state of the river at that time. The condition of this Puligadda brauch seems to vary
considerably : from old records, I find that in the year 1836, it was almost entirely sanded up
and only received a supply of fresh water during high floods ; and ab that time the smaller branch
(now to be bunded) appenrs to have been the larger ; some time after; the former channel opened
ont again and became deap, the other branch becoming roportionately smaller, but as far as I can
ascertain for the ngt ten or twelve years, both branches have been very gradually sanding up again.
1t _is probably this circumstance which led Major Ryves to propose to bund up the branch
‘altogether and carry the irrigation channel on this bund ; this is of courso possible, but it is
diffieult to foresee what might be the effoct of damming up this important branch. The draw-
ings forwarded with this letter show the present state of the river, but it is advisable that the
Shanans i the bed should be recorded for several years, and as it will donbtless be some time
before the aqueduct 15 built, this can easily be done. 'The aqueduct will consist of thirty-one vents

purpos
level o
a number O
the reaions before s

of 40 span and three abutment piers will be allowed, arches are providad in the spandril spaces to
incresase the discharge aud save waste of material, the flooring and foundations have been designed
in accordance with instructions contained in paragraph 5 of your memorandum, No. 226, dated
24th February 1875. All the details concerning the work will be seen in the plan and specifi-




to nothing. . I wonld here mention that in your memorandum No. 226,
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cation report, 8o it is unnecessary to repeat them here. The work, I believe, will be amply
ftmng, tho.ugh I am sorry that you should have ordered that the bridgalorig'iunilv !]e‘sigll";l
in connection with the work should be omitted, as it would have added greatly to its strength
T have addressed the Local Fand Board to ascertain if they are willing to pay for the cost of this
lafu*r work ; but I have not yet received an answer, and I do not think it i3 at all likel‘; that they
will be able to provide funds. The mean velocity of water in the braneh ealenlated by the
surface fall nm.i hydrau.hc moan depth is 4-82ft. a-second, the quantity of water to he discharged
through the br.tdge d9r|ng the highestknown fresh is 152,257 cubic ft. a-second, which will gi\-a a
velocity of 7'64 cubic fi. a-second through it,.and it may be assumed that in some places the

:3':0;;: thmal: t:it.as muech as 10ft. a-second; and the flooring could stand a much greater

The prineipal damage to which the work will be exposed is having the wings turned
hy the river catting in behind them, but this 1 believe cah bhe prevented by planting large

.quantities of grass above and below as was done in the case of Gunnavaram aqueduct ; the wings,

returns and revetments are so designed that in my opinion it wonld be impnssihlo for the river
to do any damage of consequence in one season.  Considerable difficulty will be experienced in
carrying out this work, and preparations for it should be made some time before it is_proposed
actually to commence work, With all materials resdy, I think the foundstions and flooring

Taight be put in one season, and the work leted 1 in: onegh without
foreed Isbor this will be & dificult mat.torl. completed in the following ome, thongh withoa

i 10.  Proposed Culvert.—~"The alternative design of a enlgert under the river will be sent
;" 5‘1‘“‘;‘5’ ;_but as the level of the bed of the ﬂ‘mnnel at :fm crossing may be made much
ower than if an aqueduct were allowed, the whole of the upper portion of the chaunel bas to be
revised, which will take a little time. That a svphon culvert would be cheaper than an a neduct,
may be the case ; but T am positively convinoz(r that it wonld not answer its purpose ; there are
several syphon tannels in this district, and there is not one that does not silt up more or less
every season and some get blocked up entirely. The head might be calculated so as to give »
velocity of 15 feet a=socond through the calvert, and then of course no silt would be deposited ;
but if there were any neglect in regulating the sapply and the head were reduced for even one
g";:lzo d:{;, ;::‘e work would get choked nr, and this might be msedmgy‘ f‘mmﬁxm
n 1 : : ! hrou

3 o | ped ; a breach in the chanvel below might reduce the b (]M’;?l g 4th Fob r}:mry
i 7‘5. you proposed for the dimension wo spans of 12 feet with 3 feet height to
springing and 2 feet rise ; now tooc]!mpd m c:lt?nr:otl ::1';16 long with this }wight'wr.mld be a
w of extreme difficalty, if it would not be quite impossible ; by increasing the h(:xght. {though
width may be diminished) the OXPOMG will be Wl’ increased, as the excavation hﬂ.ﬂ to le
deeper and the floor would have to be at Jenst—94 or 5} feet below L. W. M. Another difficualty

in the construction which will add to the cost is that owing to the great drop there will be &

bead of sbovt 18 feet of water tending to. blow up the arches when the river is dry (which is often
the case in. November aad Decombe. Consequently they must be weighted considersbly ; abotd
Jhmm fwhwici ‘i":“:‘l l’emﬂd. unless this was heaped up so as to form & dam across the
the floor be—154 fest. 1 th pook e vered with
S ot ; t of another arran t. which is, to have the vents €0 .

At stones balted down through piers and wbutments, but the Bezwada stons would ccttuinly

ereerong enough for this purpose, and if the Kondupally black granite stone has sufficicnt
Wty f Wiy bi—the cost of carrying it to the work spot cutting 1t %O enor-
Salveth. bope that, under these circumstances, you will reconsider your proposal for a syphon

1. Breache of Bank Channel,~The bmnlm-of the bank channel will be as follow : =

Acres.
Ist. Kuders  branc 400

m. win d°| st i aew o 800

h bae whe e e pey i

4& w dﬂa vou e z ehe i - 7m
a: v*mdo. ¢ & e o e RS e 2(&0.,
“ w ‘o do. e as ok i ” *3 7w g
i I i u w M h s wss $54 i 't: l“,m
“. ’ 'M“' bv EERl £he s :“ l7 0

B | e nwn do. P L 4l .o ’m *
th. Snvarnamaki do. Akl > "t 2,000
i Bewdacers do.  c w00
T ,. vm &q LL ) s i 3 = e ,w
el INewg | ol T e o
.% Yetir MM i s e ".'. :: ::J‘,m
B Fotal s 0

be objectionable, the work would have to be still deeper by 6 feet or

L SIS S e N T SN

R L e

The mest important of these are the Wadapalem Channel (called in the general report the’
Kistna branch, north bauk channel), the Hamsaladivi Channel (called in general report the:
Kistna branch south bank channel) and the Suvarnamuki Channel, .

12.  Wadapalem Channel —The first mentioned will leave the bank channel in the 84th
mile, at the village of Bandikollalanka ; and will follow the general direction of the Puligadda
prarch of the Kistna to beyond the village of Wadapalem ; its length will be twelve miles and
six furlongs, The head slnice will consist of two vents of three feet span with & drop in the
floor of 816, and near the end of the first mile where an accommodatien bridge is required for
the Mopidevi road, there will be another drop of two feet, the fall of the channel throughoub
will be six inches a-mile aud the depth four feet. It has not been thought advisable to make this
channel navigable ; but this can easily be done if necessary. ;

13, Hamsaladevi and Sivarrgumki Channels.—1he second and third branches will take
off from the bank channel in the 38th mile near the village of Avanigadda ; the former will be
supplied by & glaice of two vents of five feet span, and will have a fall of seven inches per mile
throughout, with & drop of one foot six inches in surface of water in the j:hird mile ; the water
above this being kept high to supply the Machavaram brauch. It will follow the general
direetion of the <outh bank of the Puligadda branch to near the village of Hamsaladivi ; its total
length will be fifteen wiles and one farlong. The latter will be supplied by a head sluice of one
vent of five feet span and will have a fall seven inches a-mile throughout, with a drop of three
foet in the second mile and another in the surface of water of one foot in the sixth mile and 2
third one of one foot in both bed and water ab the 8th mile; these drops are necessary to avoid
banking; it will run in a south-easterly direction nearly through the centre of Divi; all the
other branches of baunk channel are small and the details concerning them are given in
Appendix B. it

14. Rest Houses—1T have provided three rest-houses in the estimate for the channel—two
first class, one at Llur and one at Avanigadda, oae second class at Kodur,

15.  Cuttle Crossings, §c.—Cattle crossings and accommodation bridges have been provided

where necessary. . ‘ !

16. Beveral Remarks on the Batimates.—The estimates have been prepared with great
care and the rates allowed are believed to be ample, so that under proper superintendence there
is no chance of these being exceeded, and if the work is commenced soon, there will doubtless be a
cousiderable saving. I may here mention that the levels were all taken between three and four

 years ago, and owing fo the high freshes in late years which have breached the river bank, it may
be found that the !evgls are slightly altered ; but this will cause a very glight difference, as in
some places the existing pits have been deepened and enlarged to repair the bauk, while in others
they have got somewhat silted up, so that there will be no increase or decrease to speak of in the
estimate. It may likely be found also in earrying out the work that in parts where the river has
cut in, it will be safer to take the line of the channel a little further inland; 1 did not think it
necessary on account of these circumstances to have the whole channel surveyed and levelled
ﬂgmno ; ; \
17. Oost and Peturns.~I cannot give with acenracy the revenue to be derived by the
construction of the Bank Channel, as I am unable to get the necessary information regarding
that portion of the land to be irrigated which is Zemindary ; but T think I can show satisfac-
torily that the work will prove remunerative. The total cost is as follows, vide Appendix C:—

RS,
i 1 e Gl Y R R s A
Irfigﬂtion s e ree e e see T 10,56,757 3
Drninaga T e e ave T v e o 2,27,705

P

Total Rupees ... 13,11,315

‘say ‘e e R . wan s e e PR 13,11100‘0
Tools and plant at eight per cent .o we  weaee e 1,04,880
ST R L o 1,05,000
Total Cost .., T s AR T R.000
If 2 lakhs are spent yearly, which I think can easily be done, the project will take 7 years
to complete. :

Taking repairs, maintenance and conservwby during esecution ab 3 per cent on outlay
. (about the present rate) :— . ;

: . RS.
For the 1st year cost will b ...~ .eo wse swewe e 6,000
') 2n'd b2l e an e wes ane e ]2,000
- and so on. _ :
And for the 7 years S S PR s L A e e  1,08,000
The simple interest on the money borrowed at 4 per cent will
amoﬂut $0: *ras wn wes en wer wer e ses 2,24‘,000

Take hutting movey 8 ... v e e se e 10,000

- -
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- for some years, and the merp

e e e 1 - ——— o

100

- 'The dry land to be occupi
if one-seventh of this boog’zg::":pb;e?;leychnnncls will be ac
»

L 4

i O
gy res 2,800, assessed at Rupees 2, and
of assossment will be Rupees 22,400

22,400,

The required ex it
snditure "y
pe re before the project 18 completed will therefore be as follows 1—

Actusl cost of work ... R8 :

Took nd pluat . K ieng oL B 5 e 13,11,000
Repaira, &c., during constraetion. . . T e
blmp_le interest g _3““"‘“10“ i 3 :’::;’:’183
?umn money . 224,000
#0838 of assessment on land S i o ARty

5 . et uw -4 Ne i IU"M
Contingencies and unforeseen expenses =4 22,000
1as S voe iy 20,000
No extra establishment is allowed to ca kv < 18,60,000

rry out the works, as it will not be required.

Excluding all  Zemi
emind. 1o
B lands, the revenue to be derived from Divy alone,—vide
ivy — i

A - 2 .

mw;::; f;n;:upea 1,80,013, say Rupees 1,90,000
1S has to be dedncted CSRrE oS
e g‘;t ;;,re&a;rsl,l maintenance and conservancy at Annas 10 per
4 say Rapees 6,000 Netnﬁm 28,000. Loss of assessment on land
T A 1% Deduct interest at j: r svenne == Rupees 1,56,0.0 or 8-38 per cent
B the 15,000 acres of Zemindary | per cent, profit to Government == 43 per cent nearly.
P o would be ubout 8 per cent :;:d were included at Rupees 4 . he
s dexo of laud will be taken up o tho forogoing calculations, it has rlcpbebnin o
> ance has bw A

may be sold, and retul:-u;n ;iemfor the value of the land in th T T oty :
t"““"‘“ P possiblevt navigation and canal 1 o s of the. tanks in Divy, which
circamstanees ; at the S‘WQZI:: ‘im case merely to show tmh'm’ been omm,cfl ; in fact, I have
10 por cont ehar prufe e s S convinood tht the chaatl wil eveasaslly v, at oot

on d - »

drainage is required, th i is thougltt too 1i
: , the oul : ittle, and a i d
i 18. . Qenerel Renmrkny w';“i:t l:.]gw !'Btnn-, can be obhiﬁ?’gﬁ"]:; :?;:::f 3;:: g:zz:::x.
al g :
m{nl‘;‘yw‘:ﬁﬂ;eho has seen it ; the islangd i:he l“lld i Divy will be taken pp cannot ba donbted
the whole 45 ou%m wn thero, except in uwpﬂcu iarly adapted for rice cultivation and nothing eise
time, 3 e b e e gn. v Horth-west corner ; that it : , years before
' must be remombored that the ‘:”P&‘?'l;lfo owing to the small ﬁ:ﬂfﬁﬁ"ﬁfu‘u th
» who are 3 ic . ll‘ﬂg&hon‘now roposed wi . be com lete
Slothds nad Lo (oce will by oo, ks b sl By which the people
srisrpy house themselves comfi earn money, whereby they mg.y gu good food and
wholag ¥ urge the necessity for co ortably, will tend to increase the populati x 1 would mosé
s of tbt_s Eastera Delta P, .ec:'_mﬁﬂm this channel immediately infmd!:’,?'. waiting till the
ide b'”‘!'}m&d by the %Ver;lglentuu?m pleted and the returns laid down in such il as seem
le time.. Phe tatal cost of th India, to do whioh latter will, | am convinced, take con-
is report, and this division, vi Qt!éusm-n Delta Projeot can bo seen nenrly enos h from the
1o resson why the works in it ’t‘ e Ist, is quite indepondent of any other mn’ 8o thero
ivy are becoming worse g it should not be carried out immediataly. The cireumstances of
even two freshes, they do not caie, 0 Jonr s the tauks ara ga i 5o silted that in one o
tank banks are falling into » receive a safficient supply of water to for the season. The
them in repair. The ) & state of decuy, aud requirs large sums of money yearly to keep
the whole island is in o

@ same

cuts from the river cause great destruction to the i
it f n to the giver bauk ; in fact,
sbgerng oy £ m t?iw‘nbh state sud imnt improbible that if something is not
900 SR iy e T v litle dry on A8 s usd nsar Avash
< s Mige vl gl revented h},about. four years from this time; if the proposed works
useless as the whole tnoe;u of th:::;;:‘i:g mdsgeb hg;ﬁehxn ” "Psﬁlr:' 'hiG{‘ e
sud 1 think the Local ‘dspends on whether the e up the land or not;
lluﬂm district for six y mﬂght»w ku.pw that best. I have mot travelled about constantly
am convineed. (1 do sot pur 00 knowing what land will bo taken up And what will not, axd

eroment well ; thare i w how to put it strong enough) that the channel will Gov-
ruive. T would thepee, LT 10w chaunol in the district that i 80 ccrtain of proving remne-
MM, nence this work g, ad ““B.:hﬁ the Government of India bo requested to grant sanction

r 80d maGerialy iy fnp Y Jeor of delay is 8o much loss of revenae, and ps the Prce

19. ug every year will add to the cost of the work.

0. Masudipatam West.s! |
i 96'3? Square m'wu!-'uk Channal.—The area commanded by the wost side .chnnnel
ares it 1 nssumed thay out of which 9§ square wiles ‘are Ziemindary, and ouf of this wholv

neres to the squage m:,s 4000 acres will be oultivated wet, which is iu the proportio® o

.20 Prosund e y
in the your 187374 he LT 70lm—In the aroa commacded bY umm;f‘,f‘,‘;f 5838

l"‘" for which acconnt returas have

of wet cultivation s thie ;
Ewat 8 supylisd principally by tho Ags Kodu,su

old ¢} !" ,;cnﬂt'-Cd from

&
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manady drainage, which latter now receives a gsupply from the Masulipatam Canal by a
t:;‘l‘::‘icﬂeIal:ixeove Vixinki logek, the Aga Kodu joins the existing Inampudi drain near the village of
Peda Muttevi, and from thence, they flow 1o one channel to the village of Kot.lapych
where the channel bifurcates, one branch going mto thp N!allavole swamp under yvhlch
there is a considerable amoun® of irrigation, and the other ending in the Dayapu alava drainage.
As the Aga Kodu acts both as an irrigation and drainage channel, it gives rise to constant dis-
putes between the ryots, s0me of whom want it bunded to supply the Kaza tank and some
minor channels while others want it left unobstructed to allow the surplus water o run from
their ﬁélds ri‘he other sources of supply are the Bhgtl&penumarm, the Kosur North. and_ the
Kosur South channels, all branches of the Bheemanadi, and the Bodlunka, Daggemalli, Nima--
kur and Mallavole nels, all of which take off direet from the Masnlipatam C_anal; there are
also several - palmyr® sluices in the west bank of the Masulipatam Canal which water a few
acres.

21 Oiginal Bstimutes.—Tt will be seen by the abovb brief gkoteh that the irrigation and
drain&éﬂ of this part of the delta is very defective. An bstimate for the Masulipatam west
side channel amounting to Rupees 49,860 was s&nctionec.l in the year 1866_—-mde G.0., No. 3,342,
dated 19th October 1866—but the work was stopped in 1871, and a revised estimate called for,
the whole of the excavation as far a3 Aukumarru has been done in a sort of way, but such a
number of years having elapsed since the work was axecuf.ed, tt}e cha_mnel has sﬂte.d up and gob
choked up with grass and weeds so as to be hardly discernible in parts and &' great deal of
earthwork has yet to be done. The original estimate did not allow for any branch chunnels and

only Rapeés 1,200 for sluices ; but in the year

et 1569, three vents of the weir at Kunkipaud
Badephid Drog /i s 18 6 were converted into a head sluice -at a cost of
Bodlapaud Tunnel et A N Rupees 8,726-11-9, and materials werecollected
Eniisnaf . 66 gektb e 8 for a drop and tunnel at Bodlapaud and a
tunnel at Kommamur at a cost of Rupees

1,429 0 5
: 1,420-0-5. These works appear to have been
executed from the money allowed for earth-
g work.
P o allowed for the existing lock weir of the Masnlipatam Canal being used
. me;:m ,ﬂ:ﬂ imwl, as they would not be required for the former channel, which would

g~ mwww;, a still water one : this I consider a bad arrangement, and you expressed your-

e gelf of the same opinion when you visited the
Paragraph 80 of Memorandum No. 309.A, dated 7th May district in 1873, it would cause very little
oo ' : saving in the cost of the side channel, and I
think itadvisable to maintain the weirs on the Masulipatam Canal in case of emergency, 88 it may
sometimes be found impossible to keep still water in it. :

Tn the plan now sent in, nearly the same falls as originally proposed are maintained ; but
instead of the channel ending near Aukumarru lock in a cross bund, it will be continued in a
wosterly direction to the Aga Kodu drain, and in place of using the existing weirs, drops have
been provided where necessary. & :

99, Head Sluire.—At two cubic Jya,r’ds per acre pei; hour, the discharge required

through the head sluice is 420 cubic foot a-second ; this sluice at present consists of nine vents
of 2 foet 9 inches Span by 2 feet 9 inches height ; the level of the floor is + 385 feet 0 inch
and of the top of the covering stones + 38'5 inches. The level of the water in the Masnlipatam
Canal will be + 41:5—vide paragraph 2 of the report of that canal—the level of water in side
¢hannél will be + 41°0; conseqﬁe;tlfr, the head will be 05 and the dischargs would be insuffi-
cient ; moreover, the water in ulipatam Canal would %o over the toy.]) of the vents. It is
therefore, proposed to convert two more arches of the weir bridge info a sluice by dividing them
each into two vents of 5 feet 12 inches span and 2 feet 9 inches height ; to raise all the piers; to
add a platform throughout at & Jevel of + 43 feet and to fix screw gearing to the shutters. Steps
will be allowed at one end from the lovel of the platform to that of the roadway. The discharge
through the sluice will then be 43553 cubic feet a-second, Which is ample.

93. Position of Head.—I may here mention that I had intended to take the west side
channel from the bank channel instead of from the Masulipatam Canal ; and I proved in my
ltter No. 3, dated 1st April 1875, that the former plan would be cheager and more advantageous
than the latter; but in your memorandum, No. 226, dated 24th February 1875, you did not
allnde to this, but only remarked that the side channel was to take off from the Masulipatam

Canal at Kankipand lock.

94, Design of Ohannel. —I have therefore obeyed those instructions, though I am
still of opinion that the other arrangement is better, no_argument havi_n% been advanced
inst it, From the head sluice for a distance of 24 miles the fall of bed will be 7 inches a-mile,
3"' of water 6 feet, ab this point there will be a drop of 3 feet ; from thence to the 10th
mile the fall will be 10 inches a-mile, depth of water % feet 6 inches ; at 10th mile, there will be
a drop of 2 feet 1 inch with an accommodation bridge over it ; from this point for a distance
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of thirteen 1w : .
Bmag igowe B fall will bo 7 inchos, dopth 5 foot 6 inohes ; hore there wil bo a regulatiog
as thirty-one g;ile,s a:d t !f?‘;l being only 5 feot, the fall of 7 inches will be continued an far
bridge will be provided, —d parongs from head, and in the 25th mile s drop of 378 with a
miles and two furlongs, the fal ow this point the depth of water will be 8§ feet : from thirty-one
ngs, I will be 8 inches a-mile to its termination in the Ags Kodu, where

there will tai
already ex:tev':*e:-ﬂ mpio;fonm-e falls have been designed with reference to the qhmnel as
ix G sccompanying this mporz‘:t‘“’“ regarding velocity, discharge, &c., will be found in Appen-

25. :
e ch‘f:e;’g.:;lit—;%;enl accommodation bridges have been allowed at important ints
carted to boats on t-hat.oca::] P’C{d:ce of thp country to the west of the Masulipatam Cansl being
crossings have also been ‘"°"°3':v g::eh:gg;:y .break bulk to cross the side channel. Cattle

26. Principal Branches.—The

channel and the Bh principal branches of the side channel will be the Medur

eemanadi east side channel.

27. Medwur B Ly ; 2
the course of t,ul; e:;::iﬁ'g 'gzslromﬂr will leave the side channel ; 10th mile and after fo]lo_wmg

oslined ol - unka channel for » distance of two miles five furlongs W!
pudi ; it will “c%ém".ﬁ"&é’ f the Kanikalamadugu \iling into it nesr the villge ofgéhi!k""‘]
5405 sqmare e, sad i i Sotween the Bhoomanadi and. the Kanikalamadogo: 2 ©

28. Bheemanadi Cut with Channel

mile aud follow the general direction of .~The latter will leave the west side channel in the 13th

of fifteen miles th f the Bheemanadi draina, ding bends) for s distance
the land beltmree furlongs, where it will tail into the Kanima(r::);ngug It will command all

. the Bh : i It will eo
square miles and will irrigate 0,000 - . ® ©55¢i2g 30d proposed Inawpadi drain, ia all 2295

29. Bhaila
ipenumarru Channel and Aga Kod. and
. ¢ dga t.—The Bhatlapenumarro Mnel :
Partoftho Aga Kods to the eat of e 2 e <), 4 brunche of his cbesnes, (o o

80. General Desi

by Capiain. Sualler i Branch Ohanneld.—The flls of most of these branches wer® settled
inches a-mile, and o the 11O, 1 00k over charge of the project, aud they are 1l SR
Medur Channel and Bh“mmo:mﬂm untry is rapid, numerous dpro have to be provided on “”:
is probable that east side channel ; if the falls of the channels were iInCESSETR
try is slight, but still [ "“’? bunds would have to be raised, as the transverse fall of “.nﬂ
better ; v, this is & maste T ion, thes & Bl of 9 inches s-milo with fewer drope,  eost, T
think that if the alterstie p /" O OPinion, and as increasing the full will redBes e ont
without all the plans and estimary et 20 b:t(;me;hilo tho works are beibg

g

31 @ fatle i Deramace. g 5
: : of Drainage,~T b : nage chan-
nels mhtgzb:og ned oo h%'ﬂlnga.in'l'::::ncl les ﬁl:,d‘dgnﬁwon '%h Angust 1873,
Eﬁ:g P ), and these have been “8““.? n'; . doai 2 the channels. As the
Appanin e Jischarge, falls and all detai] e doin dedict lans and in
Mhdwmhwbﬁ"ﬁh.ﬂ s l':;eheﬁ:” I will confine my
ing the pmtmofghew n:d thepmpo'“i jmprovements.

a2. Imaypud" Drain » .> g % -
drain 31 square ~—The p i : Inampudi channel which will
of the country be?il:no{ ecuutry fo the north of :,:ﬁmm Canal and nearly the whe
from Masalipatam to snl.ﬁh';.ﬁm""‘"‘i and tho Masulipatam
Hmhmc.umbp& The drainage water from the 31 square miles north of
dﬁ:ﬁvgnt of 6foet span, Bat this . Diat canal aud the west side channel by an under t:;;ed
fraeait Sk o M;ho?:m‘.w““mh of 8 feet span each has beet

&

five miles PP M ' i distan’
considers where it ]omsﬂnm y mri:nwl :'a?;m masm‘sl\l\&h?n&l};f:’ 5 i’!f:;
- the: Colava; ay 11,001y & straight lino from its present junchi " aher side,
it was thought a4 '23 88 the channel will drain very important 18998 9% 0 catting.
'ﬂ!el)ay;p‘%h : the water surface low, henco there is CORSECL, oo portion

e 18 aimply o and deep swamp into which the dﬂl“ﬁ; of,ag its way, aod
by the Inampadi drsin) slowly

o
floods foach, of both above the 5
4 the villages of K.mm o . Aoy

E
E
£
I
!
Z
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3. Dayapn Calav ,—Thé Inam udi drain is continued in the lowest part of the '
3 yapu Calava y d by the proposed drainage from the Kanikalama- |

for about half-a-mile, when it is joine ' |
Szgﬁl;pthese t::o ul::ite’:i n:re’mrried in one channel called in this project the Dayapu Calava

drain ; it will be carried along the lowes® part of the swamp to the terminus of the latter, and

ill th oy kalciadns traight line to a small creek near Garaladibba, from whence it is dis-
wi en be taken in a straig % nesr. Gilakaladdy, ?

charged into the Masulipatam cree 3 .

Th ; 11 be carried the whole distance between banks, as the expense of cutting
the Cﬁ;ﬁn%f“;';’?fffﬁ width and depth wonld be very greab. The creek from Garaladibba to
Gilakaladindy, nob being nearly large enough to discharge ‘all the drainage, will also be
embanked 4t ;)revent the water from spreading and induce scouring. The water being carried
above the level of the country will .of course impbde the discharge of the local drainage ab
times : but this cannot be prevented except at enormous expense, and as the land for some dis-
ticed on each side of the channel is waste, it will not signify much. By this and the Inampudi
drain, it is anticipated that a large trac of country now periodically flooded will be rendered
fit fo; enltivation. i

4. Lankapally and Sivagungae Drains.—There is a piece of country, north of _t;he
Sal 8411i road a%Js fsﬂ' a.s: the vil%ages of Mallavole and Aukumarrn, which cannot drain into
¢the Ioampudi channel; the drainage from this portion will be received into the existing
Lankapally drain (amply large) by which it will be discharged through the Sivagunga self-
ivagunga drainage channel, which is now being enlarged and will be

ting sluice into the S ’ i
:ﬁm,;ﬁebedl this year. P;rt of the land to the east of the Dayapu Calava will also drain into the

Sivaganga channel.

35. nikalamadugu.~The Kanikalamadugu is a natural drain commencing aboub
midw?tg bﬁ:veiﬁll:he Mgsulipatam canal and the Kistna river a little above the village of
Penamakur, it lowsin a south-easterly direction for 11 miles, whe}-e it dxyldes into two braqches i
the west b;anch will be banked cross by two of the pro osed irrigation channels and will not
be required for drainage (in the portion crossed with red in the Plap) as the water will be led
. 1 ¢ branch by the catch ‘drains on the upper sides of the rrigation channels ; the east
MAD T vy&s be joined near Chilkalapudi by the Bheemanadi; these unite in one channel (known
b;lm 0131 v:':ll'w n:g:e of the forrmer} which flows in an easterly direction, crossing the Sallapally road
:es{' Ikaﬁpnﬂ]' 5' from thence 1t used to flow in an easterly direction into the Puligadda bra.nqh
of the Kistna, but the latter part of the channel being now silted up, it takes a sudden turn again
and joins the Dayapu Calava; this latter having no outlet, the water from the Kanikalamadugu
is not discharged freely ; it consequently overflows its banks and finds its way across country
into the Kistna branch, where the water in the latter is low. The Kanikalamadugu and the
Bheemanadi both before and after they unite are sufficiently large to carry all the drainage they
are required to discharge as may be seen from the cross sections, consequently no alterations
are proposed to them. A straight cut abont a mile in length will, however, be made to connect

the Kanikalamadugu and the Dayapu Calava drain:

36, Drain near Bank Channel.—37. Bodlapad Ohannel.—1 have stated in paragraph 6
of this report that there are two strips of low land in this division; the first mentioned
will be traversed by the Inampndi drain and the last partly by the bank channel ; this
Iattor will therefore be provided with inlets and the surplus will be discharged by a weir near
Davarapalli and a channel to tho Kanikalamadugu ; the other part of the low strip will be drained

by the Eodlapad channel which will discharge into the Kanikalamadugu.

- BB : Drain.—There will also be a small channel called the Viranki drain which
will 0;' at:fb waﬁ; from about 2 sguare miles of country which was formerly drained
by the Bheemanadi but is now intercepte by the Masulipatam Canal.

39. Taleru Drain.—Tt can be seen from the map that there is an extensive swamp in
the south-east portion of the island of Divy near Kodur ; this is excellent soil and the ryots
are very anxious to eultivate it ; it 1S proposed to drain this by a channel called the Taleru drain

running along the lowest part of this swamp and discharging into the Kistna branch.

40, Gudvmotu Drain~—As the ground falls both from the river and from its branch, it is

avident that some inage water will lie up against fahe banks of the Suvarna:mnkhi channel
which runs nearly through the centre of the island ; it is therefore proposed to dig a catch drain
sn each side of thab channel, that on the north side will discharge into the Taleru drain, that on
the south side will be called the Gudumotu drain and will be excavated as far as a small salt
croek. Many of the branch irrigation channels will have catch drains on their upper side.

41. (Qost.—The total cost of the drains of this Division is Rupees 4,42,940 and by this
axpenditure it is anticipated that 40197 square miles of country will be thoroughly drained ; in
this area, the web cultivation benefited will be 84,000 acres While the dry will amount to about
1,42,800 acres, so that it seems hardly fair that the whole amount should be charged to irriga-

iion ; however, this must be settled by higher anthorities.
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42. General Remark.—1 would here state that I consider the drainage channels 8
deal larger than necessary, and I believe they would answer the purpose quite well enough

it they were reduced to one-third the size now estimated for,—at any rate 88 regards draniog

wet caltivation,

4. ?hMI Remarks on Plans and Estimates.—Most of the works in this dlim;::e:fllr;
Tee years , 80 some of the late instructions regarding masoury WOrkS B -t
have not been attended to, but the alterations necessary nrc%;:rtriﬂ%ng that 1 did not think it
ary to re-draw the plans, and if the alterations required make sny difference 10 the esti-
mate, it will be to reduce the amount. The length of time the plans and estimates bave boe

- kept in this office also accounts for their somewhat untidy appearance, most of the plans wero

drawn by men who were new to the work and who had consequently to be taught ; this is why
they are not so neat as those done lately. I hope these defects will be excused.

44, Gemeral Principles observed in the Designs for Mason Works. —The SPTng 7
line of all arches over drainage channels has been made tl(m feet gl'z)vo fall sopply lev?l aain
rough stone aprons have been allowed in front of the piers ; puddle has been allowed behid the
walls exposed to pressure from water ; screw gearing has been provided for all sluices "here W
head of water is greater than three foet or the size of the vent more than three foot. The sCT s
gearing is of that pattern found to answer best in the Godavery District. Rongh stone spro®
and revetments in rear of sluices, &c., have been allowed, the length being as follows ==

Head. Leongth.
6 inches 10 feet.
1 foot 6 inches 15 -, i
3 feet 20 ;

”"»

N More than that 25 ,, i yarious

being the distances to which I ha bserved the banks to cut away W% been

heads. The foundations of all works :’re on cov:cget.o, An external batter of vy has

given to all wing walls. , i irved
The upper wings of sluices, &c., have all sutward and the lower Wings 'y

. 5 Sk waith-ol kil Bl Tt ux.i’:,, works, the width between the ﬁ'&frﬁﬁ

lower wings is considerably more than that of the channel below, and the revetments injure tbe

etil Further apart ; this gives Tiso to s considerable back current, which does wuch &€ )

banks. The foregoing are the points most worthy of note in the masonry works. . hoold
Numerous bri and ramps have been allowed, and whether part of the cost of this 810

be paid from Local Fands or not must be settled.

45.—Cast of all Works in 1st Division.—The total cost of works in is Division are :—

Bank channel and branches ... e e e 10”'3(‘,,3‘

Masulipatam west side channel ... : ‘ 2’&9‘0
17,290,650 -
4-“‘_’-

Navigation, ;’ 857
r & -y LR e e b i - 1,’)“
Img‘hm hosd s e e e L RN et "" :940
[ '“ﬂn b 4 L) e e (A4 Tt i i . h 17
46. Gomeral Obesrvations on Retwrns.—1 think 1 have'shovtgl‘ w:; denved by
that the bank chaanel wm‘g,&m 1 will mot sttemph to g0 M0 SEre oty phtain any accurate

all the proposed works in the division, and I must confess .:3.;0' %o be is irrigated ascer-

revenne accounts ; if f each impossi arate
Nmﬂ?v&hnﬁhﬁlazmﬁtq: m'&:n then it would EW mab:faywcf;m ; for
results for the following reason :—The channels do not irFigae s Te, jrrigate 60,000 serth
instance, the baok channel commands 1,58,720 acres ::'i:.;gud Gl the land is actuslly
coneqenly, m:g Do il bo impossible to_tell A
R e G
imacro of this divis ﬂmwmmwnhmﬂ! have

3

\

2 id “er
: ” . : to me, and mhough 1 .mthe
n water-tax is levied on Zemindary 8 ‘m]’wmthelmmgﬂ""wm"‘jm of

the revenne returns, T am unsble to understand lta slone, there 8re total web
Collector for 1573-74, it appears that in :wlf:;“,',;‘.goqt from old M’;% so how
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i o bl i difficult matter, I do not think it can be satisfactoril dqne unlesg a
;:R;l?: V%cg'lg: alfio?eRagxn;e ?)lﬁicer ?;G,nppointed especially for the work. During the time
that I have heen travelling about the district, T }m_ve become convinced that the anicut does
not get its full dues on account of Zemindary land irrigated.

dire —In conclusion, I would observe that besides the direct returns

to Gg;,émﬁ?(ﬁz Lfi.tonf ezz%ﬁmated works, the advantages to the country y:ll bfs eno::mousagd
the prosperity of the district greatly increased thereby, for, the communication will be improved;
el ger be impassable during the monsoon; by the dlscha.sge (i)fth a larg:

i drainage into the Masulipatam creek, the bar will be greatly improved and the por

x: ntﬁziof,e as imp'ao:tnant as it was uI:: former days; and lastly, the mere fact of spending a large
4 £ py which many persons will be maintained and earn money will add greatly to
:Em oeal!fﬁmgym people and enable them to buy and cultivate land, which otherwise they could
‘:,g dQ *in time will yield money to Government. There is no better way of increasing
Eﬁe p(:-,o:;eﬂ'fy of a country than by giving the people lots of work, by which they can earn

money and thereby increase the circulation gf coin.
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i digfs St acuss, | yr. wx.| 7x “'" o Tf‘ ' 119 || Kud ranch 19 2 153 | 1,82400| 13°68 400 |
; : Bank Canal ,, Fasak o g 191,368:8| 910 uderu b o o ,
| g 1P o7 |0 -8 o4 | wwb | 89 vl | Lankapalli  do. o .| 21 5 153 | 1824000 1368} 600
! ¥ 5 . 3
| g : g : ‘ Sricakolam ~ do. = a 98 Yuss },824'00 13:68| 800
; : i
| hl ‘ ' : PR CoC U 1 e B Wi e
;' 4 Vakkalagadd do. e .| 28 4 183 | 1,824-00| 13:68 600
% 4 Pogole B w | 30 6 163 | 1824000 1368 400
) x
| 3 Filinisls. | doun el LRSS, B 50 2,56000 | 1920 700 |}
] h . % : wmpmmmdvbmﬁMQ- 34 0 153 | 23,2960 | 17472 10,900 | Direct.
; IT i 8  Nelakurru branch s | 6 2 120 52183 asanfl 3,000
: i 3 k=g , . Branches.
| Chinnayadra do. o ] 8 o 60| 692183 4441) 3,000
f i J e A S Suvarnamuki channel duct - .| 87 5 163 | 14,284:88 | 106:76 7,000 | Direct.
| 3 ‘ Mandapakala branch .. | 60 o 43s39s| szes| 200}y
X 2° 9
| ! 33 Pedagollapalem branch .. .| 80 o 436333 3265 1,500 Branches.
‘; ’i Chinnapalem” do. .. | 80 of 435333 8265 1,500
i
5’ Al mumﬁmmmchduct.. 37 5 163 | 38,808:00 | 291-06 || 17,000 | Direct,
g% Machavaran branch .. | 24 0} 435333) 32651 2,000
5
f,,{ Kaldindivari do. v .| 6 0 o0/ 1030400| 77281 6,000 | >Branches.
RS
i“* Kodur do. o6 W1 7 0 o] 1030400 7728 6,000
«‘s;J mwmmwbm_ | 80 7 142 | 4,35333| 3265 2,000 |y
| 4 Vakanur O 142 | s00e88| 6071 | 4,000 ~
(A PRAETIRES NEY MR TS AR R L ey 400 | JPems undee
£ Aiguialivh 40 | eg] 46 & S} dDa0k0l| TTIE 8000
g ‘ W“ do. . 48 4 56 4,358'33 82656 2'000 J
mw bank ﬁnﬂlinmﬁ ve oo ' s 4,000
* || 60,000 =
' ; » 4 . \
’ ﬁ -
(Signed) D McNEIL CAMPBELL, Lieut, RE,, - ,
: Executive Engineer, Kistna District, e
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Table showing the Velocity and Discharge, &e., of the different Channels estimated

r

|

4 £ g g ) Y
g 4 % =
- CR s e s TR £ P | B IS
! -
;f; 2 § 2 g @ g [+%
) = s
- é | & “ é Z 2 2
hy e 3 . 5 o 7| 8
[ - —
ﬁ,‘ i
F 1 =ik 4 R ) «+ | Bank Canal, head atYanamalakuduru .. e 2 tol| B4 05
Do. to Kuderrn  branch ., ) 1978 460 S o1 | 8 05
Do. to Lankapalli  do, < < - 2 tol| 53 05
Do. to Srikakuluni  do, : | 923 7 460 2 toX| 63 05
Do. to Chittoor do ' o] 240 0TSSR A 058
Do. to Vakkala do. #. | 28 4 460(, 2 tol| 43 058
Do. to Pogole do. i /¢ o 2 tol] 46 058
Do. to P le  do A8 so| 83 2 460| 2 fod :g 058
Do.toWn%mhmbnnchchannd il T840, T48 2 tol} 45 . 058
Do. to Aqueduct at Poligedda .. Gt 188 "8 0l 2 ol 058
Do. to Dividing slnice at Avinigudra .. | 87 6 490 2 todl} 32 | g7
o C o Do. to Bundalaya Cheruva branch o] 39 7-850( 2 tol| 140 05
Do. to Vakanur do. o | 40 7 360] 2 tol| 120 | 0f
Do. to Chowdavarum do. oo 488 380) 9 ol | 27 o5
Do. to Talagadadivi do. o : 46 6 350 2 toll 19 S0
Do. fo Yetimoga  do, ; | 48 4 350| 8 tol] B0 3506
% Do. to end X b ol 63 1. 860 ?3: ?,:3 gj:‘«
- 8 | Enduru branch 5 ks w| 19 2 460 r_tmx a0 | oo
+3 7 11 tol 30 :
AR
| 14 to 1 30 g
Yo% 2 ‘ 2 ol | 30 ggg
33 2 460| 1itol 50 i
7 it o it a e | i |
hranch, g2
ina - 1 80 10| 2 to1] 100 05 |
o Do., toend g TV R (e L g 40 05 |
g B 51 | Nelacurru branch £ 6 2 30{ 1to1| 60 | 066
_ : 53 | China Yadr do, - . 8 0 180 13to1 60 | 066
« by e i . e LR ol
i - 20 | Savernamukhy channel brinch duct 4ok el v GO
; .. Do o do. ol pakala branch, 8 0. 0! -2 tol 90 bt
5 o5 o . Pe alem branch &P ol 1 tor] A0 :
o g T m ~ toend = ST 3074 g9 tol 30 0585
v a8 08 68 | Mandapalalabranch .. ' .. Il 60 o| 1dte1| 60 | 065
= |t e . FAd : :
e 0 2‘ 3 x.v | g  ck . ’ s; i 400 2"“1 l.iw o.,.ss
-~ to Kalidindivari - do. - %58 o br s 101 | 00| Gbes
oo S8 IR
! 4 s Pahel B gy S [ S ] | 600 | 0!
e o 56 | Matsuvaram branch A gk e 13101 600! 066 |
21 b I e S ’ 5 3 ‘ g 5 .’ .
: 60 ~ do. : 5 0 0| 13ty
62 A éo- .. . s _(1 0 wo l"ol
O el N e chervoo branch SOl 8T 0| gy
5 f e : s gpes
: : g: Vakanur rv-dey Jr :g g 36501 13t
] ' e vl 4 330
. v 27 | Talagadadivi . do, ¢t 6 5 30| 1lios
e I ‘ h Ll ot M 6 4 350 101
30th October 1875, , :
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in 1st Sub-section, Eastern Delta, Kistna.
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R o e
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40 | 108 2921 1" 24| o8| 900 9216 | 12,228 v o IR
40 640 247 180] 1 %_“ ro1| 800 64'8 s,m. o 4,230 A
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gop | 270 | T8I L G| Tor| sooo| sees | 4ssvas|  Wear | 2000| 3056
>, -3 : -

é“ 25 al 167 13 101| 22450 3385 |~ 4,353:33 603 l,g(m m;;g
L [ T8l 1er| vas| 1on| 2260 3265 4a5338) 028 ;:ogg el
T oo | z = ai06 | asdosoo| 8623 | 17.000| 48354
Bolaghe | i1 | hwm) m| Tal me%l DUW | Ehswml U7 | el
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X (Signed)  D. MeNEIL CAMPBELL, Lient., RE,
Executive Engmeermﬂhuge,mm_
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¥ patam Canal in the 1st Sub-Section, Eastern Delta, Kistna District. AR EoN y |
Statement of Water Distribution of the ‘West Side Channel of Mn.su}i ;ll‘S:ppl;"— LR R s i \ [
: Ordmﬁfy R b ‘J“‘nﬁ ‘. )
Fall or E :?} " f §
Area, Slope per 2 R} l‘ ‘
ile. g 1 E 3 Distanes from E- §. Acreage.|  Romarks. i
. & > 2 | Brmoch Ductssnd Branchos. | Head of . kS
Names of Channels. Positions, T "g. % i'g g‘g‘ ‘s Cuasngl. g rng- ‘ :
B - 3 £ § | it
: 1= e it | 2% e
g 2 | 3 § 21 3| 3 B8 |
n o | = a | < 2 : : o T S W
- 56017-99 42024 | Vallur branch .. .| 2 8 77| 37802835 1.200] )
% 9. % |squs. \ Medur do. duet .| 6 0197 |8293-33 |62:2 4,000 }Duect'
West Sido Channel main 96-92 28,000 0-580:58| 70| 60 | 2040 2:06 stnapuram 'do. .. | 4 6 0205333 154 | 1000
duct. Gudapaud a8 ~iis 7 0 0205383154 | 1,000 }anohes-
Vemulamoda do. iy 9 0 0205333 154 | 1,000
Bhemanari East Side| 9 2 77| 12300 |92:25 | 6,000| Direct.
Channel branch duct.
Agakodu branch .| 4 4 0 (205333 154 | 1,000
Kosur north do. 27 7 4 0205333154 900
Do. south do. 8 7 0312000 (234 | 1,400
Mallumpalli do. .| 10 2 0 (205333154 | 1,000 | |Branches.
Pusadum do. oot 13 2- 01205383 | 154 900
Yendakudurudo. ol 18.2 0117120 {12:84| 600
Tunkapalli  do. ««| 14 2 0263088 |1973| 250|
Bhatlapenumara chan- |- 9 2 77 |4229-33 | 3172 2,000 |
nel. - '
' . 84 udo. | 11 8 77 117120 |12:84| 850
g | | 3 26 mch | 13 3 77 1205333 | 154 | 1,000 }
| Eeme . Chinamuthoi do. ...\ 16 6 77 |3490-88 | 2618 | 17750 | { Direct.
: , { Nebhanipuri do. | 16 7777 |2689-33 | 2017 | 1,200 j
| Nemmakur do. e 20 0 77 149600 | 37.20 | 2,500
| Ramanuapeta, do. ~-| 22 6 77 131200 |234 | 1,500/ )
| Polavernm  do. wo| 24 5 77181200 |234 | 1,600 WD
Aukumarru do, e | 2T 7 7711939331452 | 900
Rudraverum do. | 28 6 77 |1939-33 1452 1,000
Gundupalem do. | 20 6 77 (1939-33 | 1452 900
Direct under West Side Sop AR B T
Channel. :
28,000
& ,
’ ; ? (Signed) - D. McNEIL CAMPBELL, Lieut., R.E.,
7 % , SR | Exeoutive Engineer in charge of Kistna Distriet.
MasuripaTaw, ,
30th October 1875, ®
‘f"n‘
§ .
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" i Eastern Delta Kistna. Formula used i
; - : orm 18
: . . : . and its B the 1st Sub-Section © ern na.
Tasee showing the Velocity and Discharge, &e., of the West Side Channel of Masulipatam Canal 7 ranches in
=A x 918 A 21 %5
e 2 i = [ 8 = ke
s = = gl 3 £4 | #4 | & |&°% 2
il 8| g e g & 38 | 3| S |® 5 g
gL 2l 2 3 & : . | B2 ! E del &
¥l % g . ’ . 3 . : £ | &3 g | =8 EES g £s
2 2 2 . B | 2 § g g & % g“" F BEs E"" R ks,
= = = - = = 2 = . = - & ga 5 B - = emarks.
2 B N i Names of Channels. E : = = E = B> 2 =8 g - P
513 : il E 3 S | 4 R A 3
@.1 2|4 ég @ g % s £ g g § §2 | 82 | =™ 555 5’5 d
3 = el = =R <> (=}
ol Bl e 2| = | 2 % . e s | = . '
\ . ‘ 14 15 16 17 18 ‘ 19 20 2
| e
. , ; . ’ 4200 | 42024 | 66017-09 9692 | 28,000| 28889 |The widths
L | D. | .. | West S8ide Channel of Masulipatam Canal from | 2 2 300| 1jto1| 250 | o048 80 2040 438| 257 | 206 | 186 i
head at Kunkipad Lock to Bodlapad drop . gwoo] 418| 3oz | gup | 1E2 | 42000] 41624 BeIGEI .. 28,000 . channel
33‘ :g‘(;g‘;;“:ﬁfﬁm i o oo | B & 3004 ., 20-00 | 083 600 17400 48| 202 | 242 | 182 | 40200 413:0241 22;22-::; o gg,m o i :E?;
- tod % e L e N e TRl 20:00| o > 4 : ; 149 | 34200 36 . 5 ' . -
Do. t;mlitz«;f!dn:xxdy E,;st Side Channel| 12 6 300| .. 2500 O‘ggi 220 ol B i e 91 862133 14,800
1 Lar Al ¥ : 149 | 222:00! 368-91| 48521 o ' .
-, Do. fotherogulatiog bridgo .. .| 13 0 30| .. | 200} 05l 55 il e d B e 199 | 14a | 22z00| 312-00| 4re0c00i L | 148001 ..
! Do. to Pedasanagally branch .. «iil 114 8 80 o 251001 0486 50 1625 378 924 192 1-44 | 209-25| 312:00| 41600°00| .. 13,050 .
D"’- to Wurtur ~ do. e e 16 6 300 == 26000 | 0585 50 1625 378 | 24 192 1444 10425 | 312:00| 41600°00 " 12,950 .
0. to Pamarra bridge .. i el o 180 B0DY - <, 25:00| O585| g0 1275 354 | 2:32 1486 14 17525 | 237-16| 31620000| .. | 11,550 .
Do. to Chinamutteni branch . PR B aw 1800 | 0-585 60 1275 4 232 1:86 14 147-00 | 23715 | 8162000 s 9,800 .
Do. to Nebhanpudi do. . . 907D ol . 1800| 0585 gg 5 b4 252 | 186 | 14 | 129-00| 23716} 31620:00{ .. 8,600 .
Do. to Nedumole Lock ,, 3 o | 84 3RS 1800 | 0585 | g0 1275 a54| 238 | 49 | 112 | evs | s7ie| 1162133} .. 6,100 s
Do. to Ramanmapetta branch .. o] gs 17 SOSRESEE 15:00 | 0585| 30 586 228| 1 149 | 122 | 6e00| 8716 1162193} .. 4,600 .
Do. to Polaverm branch and to Gudur| 29 & 630| 1500 | 0385] 30 685 | 298| 1'% » 761333 3,000
SRUMCICIOR AT PRy 4 106 | 4500 671 13 . 3 ; .
Do. to Aukumarrn Lock it N EEVRTRE ) i 00| 0585 30 bl et 10 | 38* | 2% | 00| sé1 | sssooof |7 3000 ..
Do. to Ankumarru branch 2o 31 2 300 2t01 4H 0-66 30 l" 1 %'“, m‘v, 1 m = 1:02 3150 3672 489600 il 2,100 o
Do. to Budravaram do. ol OBF 8001 - -, 3:00| 066 30 s Lagtent  Teslo i 4r 1%e | 102 165 | 36:T2| 4896001 ., 1,100 .- é
Do, to Gundupollem do. . ], 881 800] .. 300| 068 30 ) AT BT 186 102 300 | 8672 4896:00| .. 200 5
Do. toemd .. os f P (e T sool . 300 | 068 3-0 § 2 . 63| 147 | 126 | 095 | 1800| 2835| 3780000} 313} 1,300 136271
. B 2 | Vallur branch .. .k prr o 10 0 l}to 1 8-00 0585 300 el . ] E h .
4 _ Medur branch duct. 49 2:08 | 1°79 143 1:07 80-00 | 62:22|  §293-33! 2403 | 4,000] 16634 \
Do. toKistnapurambranch .. .| 4 6 0[1jto1| 1000| 0585| 300 305 | 1o4| 17 | e3r | 103 | 4500| 4736| esorsp| .. | 300} .. g
Do. to Gudapadu do. g P R 700 | 0585 300 255 2| 162 13 098 30:00| 38315 442000 | .. 2,000 e
Do. to Vemulamada do. o5 s ol e 400| 0585 300 225 163 | 157 1:26 0-95 16000 | 28435 |  3780°00( .. 1,000 .. i
Medur branch duct to terminus o ve 12 1 340| 1jto0l 3:00| 0583 300 | y : Foo N M 1 !
. n ! Branches of do. 1400] 125, 187 | 11 o83 | 1500 154 2052:33| 7765 1,000| 12878
v |G § 31} Mistan i Keanch . . 2 1 330| 14to1| 4-00| o0'585| 200 10| 126| 147 | 11 o83 | 1500| 154 | 205333 6512 1,000) 18144 :
.32 | Gudapadu branch ., i o : 36 0 400| 0585) 200 14:00 1-25| 187 11 083 1500 | 154 206333 | 336 1,000 1 29763
33 | Vemulamada do. .t s i o T R 400| 0585 200 615 | ga9] 187 15 | 113 9000 | 92:25| 12800000| 2295 | 6,000| 260-88
D | 7 |Bhemanady Fast Side Channel to Agakodu .. | 4 4  of 1)to1| 16-00| 0385} 300 Sro0| 29| 182 | 148 | 11 7600 | 7446 | 9928001 .. 5,000 %
Do. to ur north branch Tn ¥ 9 4 0 125 0585 3:00 435 2.@9‘ 179 143 | 107 61°6 622 829333 ax 4,100
L | D 7| Do toKrosursouth do, A w| 8 7 of1ter] 1000} 0888} 300 315 87| 166 | 1485 | 100 | 406 | 4253} G6evadl .. 2,700 kS
: Do. to Mallampalli  do, ot o R e 60| 0685 3:00 92:5 163 | 157 126 0-95 255 2835 4780001 .. 1,700 0
= Do. to Pusadam do. .. e R A TR 0 300 0583 3:00 225 163| 167 126 095 1200 | 28+35|  3780°00| .. 800 | v
i Do. to Yendakuduru do. 5 RS e g SO T 300 0585 3o 22:5 63| 187 | 126 | 095 600 | 2835 B780°00| .. 400 o
Do. to Lankspalli  do. = VL TR T | et 3001 05861 300 i 63| 157 | 126 | 085 995| 2896| 8780:00| .. 150 .
s e 4 -y e i B A 5 154 205333 466 | 1,000| 2146
D . wmches o A | IS | 1400 . . 11 0-83 15:00 - & ; » '
O e Agakodu branch .. X | 30 ol phell 40| 0585 99 T teonk- {_gg }3; 11 083 | 135 | 164 205333 |  2:983 900 | 30477
43 | Krosur north branch e ke ¥4 370, Dl 40 | 058 | 949 2000 | 3.y 146 117 088 2100 | 234 3120000 | 4187 | 1,400| 3344
J 41 | Do. south do. o by Aix $ 5. 0 70 | 0585 20 1900 (a5l 137 11 083 1500 154 205333 | 8-101| 1,000 322:47
46 | Mallampalli do, e i rigd 4 3 0 32 40 0-585 a-) 1:% B 1437 11 0'83 185 154 206333 8019 900 20811
s 47 | Posadam do. i b L o e 0 40 | 05861 90 12001 1a7| pae | 107 | 08 900 1284 171200\ 1494| 600, 26774
48 | Yendakuduru - do. i A | '8 5 800} o 30 | os85| 20 1687| 14 | 3as | 117 | oss | s7sl 1e73|  263088] 1105|308 226:29
49 | Lankspalli do o4 o - 1 3 0 Cx 30 0+586 28 2600 | i‘l 152 - 122 092 3000 8‘-3 429083 | 4'909 2,000 427 41
«» | D°| i |Bhatlapemmarru Channel .. s | ® 7 O0|Wtoll 100 | o588 20 1 1200} T49) .34 | 107 | 08 1276 84| 1712:00| 2204} 860} 37899 .
: 9 | Pedasanagallu b . " ae B ) o 30 0585 20 ) 14:00 |- 125 137 11 083 15-:00| 154 | 2053-33) 500 1,600 200°00
10 W\.mxmr do, as P e 2 3 0 l*»l 40 0585 2'0 - 22+00 145} 14 1419 089 2625 26°18 3450788 7387 1,750 236°9
12 | Chinamutteni do. e R | to | rr i 1800 188| 3a¢ | 116 | 086 | 1800| 20d7| 208033| 4'ba1) 1,200} 264-25
13 | Nebhanupudi  do. e i g ] 30 | cessh e 30:00|  186| 165 | 194 | 093 | 875 | 372 4960:00| 5566 | 2,600 | 44915
1 D | 15 | Nemmakur do, . sw ks 4 4 0| Uto1! 129 o586 20 2000 141 46 | 197 088 295 234 3120-00| 4°717! 1,5001 32800
17 | Ramannapetta do. e A ST R 70 | 088 41| 1+46 | 197 | o088 | 240 | 234 3120000 45 | 1,600| 333-33
.19 | Polaveram do. i e .o 2 4 90 g 70 0 586 20 12:00 117! 161 1721 091 155 14°52 1939-33| 185 ' 900 48648 o
20 Aukumarra  do. s % . a0 9 % 30 075 20 12+00 1171 " 161 gy 091 1500 | 1462 103983 2112 | 1,000 47348
21 | Rudravaram ~ do. e v vs ke R 30 075 20 1900 1171 161 121 001 185 1462 1036°33| 2-26 900 | 40600 :
22 | Gundupaliem do. e wn b 2 0 kst 30 | 075 20 :
' ! $om . McNEIL CAMPBELL, Lieut., R.E.,
Masvrparay, y . (Signed) D »
30th October 1875.

Esecutive Engineer in charge of Kistna District,

RN
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APPENDIX No. 3. :
No. 226.
MEMORANDUM.

Eastern Delta, Bank Canal—The undersigned bas the honor in continuation of the
memorandum, No. 66, dated 16th January 1875, on the Ellore Canal arrangements, and with
reference to the letter, No. 100, of the 4th November 1874, from the Superintending Engineer,
Kistna, to make the following observations on the remarks of Lieutenant Campbell in paragraphs
7o 18 of his report on the Eastern Delta completion estimates.

2. If the bank canal (this is to be its designation) is to be a 2nd-class line of navigation
and if the expense of locks is to be incurred and & considerable outlay on other items then the
prescribed conditions of a 2nd-class navigable capal must be attended to. One of these condi-
tions is that 2,000 yards an hour shall be the maximum velocity ; it is higher tl;an 18 slto_gethe_r
desirable, and it is a maximum. Whether navigation should or should not be included in this
section of the scheme is another matter. Possibly if it be clearly shown what 1ts provision
will cost it may be negatived, seeing that the greater part of the country to be benefitted and
the whole if the navigation were to stop short of Divi is Zemindari, and not only so, but Zemin-
dari which has hitherto contributed but very little to & retarn on the outlay already incurred
for the Masulipatam Canal. Lientenant Campbell is quite mistaken in supposing that there 13
any desire to make irrigation other than of the first importance, but In recent years the value
of cheap and easy commubications have been moro fally recognized than they were ten or
eleven years ago, and as in the Godavery it has been considered right to remodel canals which were
originally constructed with a heavy surface fall in order to make the Wn more mmﬁtﬁ
it would hardly be good policy in the Kistna to introduce on new arrangements w
have been condemned elsewhere. i

3. In the present case there are three Ways of dealing with this sub-section of the delta.

il . cted in that case an agueduct
1st.—An irrigation channel only might be constra , and in

- : : rtainly be much cheaper to carry

could be altogether dispensed with, as 1t would ce e hought that 24 feet &

the water across the Puligadda branch by a culvert.

i i rally desirable in delta c}mnnels. The fall
e o o ge::aihgle in the first 35 miles appears to be

91—12-00% = 2491, For the first
:lm 131&“ to the head of the west gide chan-
: nel & canal with 70 feet bottom m@th, 64 feet
depth, and a fall of 8 inches a mile would give nearly the pro‘;)er discharge t,l:e
1,327 cubic feet with & velocity slightly under 2} feet a second, and, SUPpOSIDg
bed level at 35 miles to have been correctly assumed, a fall of 8% inches a mile frotg
' the 11th to the 35th mile with a bed fall of
feet and a surface fall besides c_»fabo_utﬂla%ﬁa
in the next mile would be available. Possibly,
however, theomf::ld 8 m’;“l‘:a in the 85 ::lges would mtg:r,th:”pﬂnso
more head at the culvert. e culvert wo nire & il
way, or say 2 ek maz’&otme- Its floor

It is not clear exaetly what the level here must be with
reference to the north bank channel.

That is & change of depth from 6 or 6} to 4or 4.

spamoflﬂfeetwittheotws‘gmg : :
would be about 6 feet below the bed of the ﬁvf;,m.nd as “"‘,’."‘o;lfgri:o °"°tfi';‘;
b ~Hios Aks Ruleettee P¢ moderate depth say 8

. o . 2
MMO‘M.‘M‘G?@_& : ﬁmowthe.ﬂm- 5 qghu'mangement_ would
undoubtedly reduce the expense of supplying Divi with irrigation 80 materially as

to make this part of the project highly profitable. ’

2ndly.— Irrigation and mﬁnﬁon may be combined, and if 50 the requirements of both
must be duly considered. Those of irrigation are well understood, and the 0111{ one
‘above the aqueduct rendering to be taken into nccount here is the maximum velocity
which must not exceed 2,000 yards an hour (166 feet 8 second), while it would be
better that the surface velocity should not exceed this which would reduce the mean
velocity to about 1,600 yards an hour, or 133 feet a second. It would l‘{l’l"""."ly
be of no advantage under the particular circumstances of this canal to form a side

channel in connection with a navigable line. 3
3rdly.—~The :ﬁ:ﬁon water may be carried by a separate channel and the i on by &
distinet v.hrouqhout. and the two may run side by side or not a8 may be most
convenient ; probably the irrigation channel would cost less if i “.ﬁm.m
canal, but taking the left bank of the latter and the flood bank of the river nto
account it may possibly be economical to combine the earthworks of the two. lh 18
moreover open to consideration whether in this arrafigement it will be_desirable to
extend navigstion into Divi, and, if so, whether Mkﬁpﬁmmwhm

v
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by the navigation aqueduct or by & culvert. As far as can be judged the latter
would be the cheaper: The navigation canal would be still water thronghout. It
must now be noticed that Lieutenant Campbell’s ideas of a navigable canal in Divi
would not apmﬂi do. In the longitudinal section the full supply depth of water
is shown to be only 4 feet from the 41st to 52nd mile, and in Appendix E the bottom
widths are noted as 8 and 4 feet respectively in the lower miles, It would manifestly

be very unwise t0 build an aqueduct for any such navigation as this would be.

4. The requirements of the aqueduct across the Kistna branch would be very different
apparently to those gupposed by Lieutenant Campbell. It may first be noticed that were a bed
and surface fall of 6 inches a mile in the bank canal admissible it would not be necessary or
desirable to insert two locks to obtain the bed level at the 35th mile. There is apparently (from
the section) no sufficient reason for placig a lock at the 19th mile instead of carrying the first
reach into about the 28th mile and making one drog there. Lieutenant Campbell says that the
floor of his aquednct would Be at 15-09 maximum ood-level in the river being 19. It is first a
question wh;&er the latter was not exceeded at the end of September last, and at any rate it may
be assumed that the maximum should be taken to be about 21. Then looking at n{e section 1t
appears that the average floor lovel of the canal at the a%neduct is for the principal channel of
the Puligadda branch 14-40, and probably the soffit of the arch would be at about 12; so the
water might rise to 9 feet above the soffit. Next supposing the spans of the arches to be 36
%o 40 the rise would be 7 or 8 feet and the tops of the piers 16 or 17 feet below maximum flood
level. That a work can be built to stand under such circumstances may readily be allowed ;
the conditions are such as are of common occurrence at head sluices, and they can be effectually
dealt with, but this officer’s supposition that the maximum velocity through such a work would
not exceed 610 foet  second is erroneous, . Most probably at present tho maximum velocity in
particular parts of the cross section of the river greatly exceeds this already, for there are always
wide departures in river channels from the mean velocity needed to pass a given discharge per
second. At a guess with the river prevented from scouring perhaps 12 feet a second might be
taken as the maximum velocity with a low level aqueduct.

5. The following are some of the details considered necessary for a low level aqueduct, such
as Lieutenant Campbell has prop?‘{fd, supposing the floor level to be at — 2+66 as shown in the
section :— el - 1

. Wm-—!‘onr feet of masonry on 9 feet wells—bottom of

/ ”nﬂ‘“ .o .. e wee aew ey ree wew
 Floorings.—Under arches to extend 3 feet beyond the salients of the cut
- waters and to consist of 1 foot of cut stone on 2 feet of concrete

with retaining walls at both edges 4 feet deep on 9 feet wells,

1566

the bottom of which at ... o g w1566
Do.—Above or first upper apron 12 feet wide of masonry (rubble)
with a surface slope of one in eight making apper ridge w416
Retaining wall and wells below do. with bottom of wells at ... 1566
Do. do.—Onter apron, rough stone 3 feet deep 15 feet wide and
hoﬁzont&l ew e s aen YOOO s we RS 4'16 ¥
1st.—Lower apron horizontal surface at U I pov- 15700
Width 24 feet of 1 foot of cut stone on 2 feet of concrete, retain-
in wall 4’ feet on 8 fe‘et We".s s e s e ase 15'66
9ud.—Lower apron horizontal surface at e SR ot 4-66

Width 30 feet and depth 3 feet, rough stone.

6. If navigation and irrigation be combined, the bed and surface wall in the 35 miles will
be approximately 0-30 fect & milo (this is using Licutenant Campbell’s formula) and a lock with
0% drop d then be required at the 24th mile. Bed level ab the 35th e would then be
3691 — (105 4 8-0) = 1841, which is certainly as low at this point as would be admissible for
an t:gnodum_i;_ ith this increase of level the a - floor might be placed at—1-00, and the
width of the protective aprons reduced by one-fourth or one-fifth, but no other alteration would
be admissible. The above arrangement is a compromise. It is admitted that the objections to
raising the level some 4G feet more as detailed in paragraphs 11 and 12 of Lieutenant Campbell’s
m}'ﬁdm serious, and it is in onnection with a lower level is now considered to be
issible. .

7. The general conclusion at which the wundersigned has arrived is that th
difficulty nnd cost of providing a mﬁﬂo’n for the 52 miles are so oonsidemb[:
that it is probable that taking the fact that for 35 miles the canal would afford
fransport to country on ome side oply, and that all Zemindari, it is improbable that
any navigation will be provided, beyond possibly at some future period building a head lock
to a channel designed for i tion “only. It is with reluctance that this deduction has been
pbell can satisfy the conditions at a moderate cost the under-

arrived at, but if Lieutenant
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signed will be most glad to support a scheme which will provide for navigation as well as irri-
gation, otherwise this tract of country mnst depend upon the Masulipatam Canal for water
communication, and its connection therewith by roads will become of importance.

8. First reach of Masulipatam Oanal—In close connection with the bank canal is the
subject of the arrangement of the first reach of the Masulipatam Canal. It was mentioned in
paragraph 42 of the Inspection Memorandum of the 7th May 1874 that the first 12 miles of this
canal should carry as much water as possible, and the Superintending Engineer in paragraph 9 says
that either this canal must be widened considerably (beyond it is sapposed the width intended in
Lxmmmb Campbell’s arrangements), ora new head from the bank canal must be given to this
side channel, and he adds that the latter arrangement will be cheaper and more desirable. The
undersigned thinks that this opinion is hardly borne out by the facts or supported by the circum-
stances. Itappears from the longitudinal section that if instead of giving & surface fall of G inches
a mile in the first 3} miles to the intended head of the bank canal with a diminution of depth
from 8 feet to 6:789 feet the canal be laid out with a surface and bed fall of 0:25 feet a mile
throughout the 12 miles to Kunkipad, the only alteration needed will be an addition of 15 feet
to the width in the 3§ miles to ¢ the 2,008 cubic feet a second needed and below this point
the required capacity being for Pulleru 681 cubic feet a second.

for West Side Channel ... 420 »

Total ... 1,101 .

2

With the 66 fect bottom width shown in the section given the discharge will be 1,081 cubic
feet or twenty less than required. This modification of arrangements will make the bed of the
canal at Kunkipad 1 foot lower and the water surface 1 foot higher, and neither variation is
objectionable. In the first 34 miles the mean velocity will be 173 feet instead ‘of 235,
in the rest of the reach 165 instead of 1'43, a considerable improvement on the whole. .

9. Locking moreover to the circumstances little or no water is at present needed for
thiz western side channel, and until all that can now be supplied or nearly all has been utilized
no further expenditare for the irrigation of the lands under the channel will be recommended,
consequently until some indefinite future the first 11 miles of the bank canal would, were the
west side channel mlied from that source; be kept at a reduced section, but the head sluice
would have to be e of its ultimate dimensions at once, The other way the Masulipatam
Canal will be widened only down to 3} miles, or at least the rest will be altered only so much. as
may be needed for the supply of the Pullern. The undersigned therefore can see nothing

that has been yet advanced in favor of the connection of the west side channel with the bank

:?:::tlswhicix would induce him to adopt this radical change from the formerly intended arrange-

10.  There will be no objection to the conversion of the Masnlipatam Canal below Knnki-
pad into a practically still-water navigation. Tt will be used, however, for some years to come
to carry such small quantity of water for irrigation as may be convenient or requisite so that
means of passing irrigation water from reach to reach should be retained.

(Signed) ~ JOHN MULLINS, .
24¢h February 1875. Chief Engineer for Trrigation.

- [

From Lientenant D, McN. cumm,_gm,, Execntive Engineer, 7th Range, to Major J. O.

HASTED, R.E., Superi Engineer, 1st Division, Kistna District, dated
Masulipatam, 1st Aprit 1676, No B | o e

Wirn reference to Chief Engineer’s memorandum, No. 24th Feb
have the honor to make the follo:g')ng remarks, um, No. 226, dated 24th February 1875, I

The bank channel being entirely dependent on the Bander Canal, it is necessary to discuss
the proposed arrangements of the latter first, though it is referred to Jast by the Chief Engineer.

1. The Chief Engineer objects to the plan of taking the west side channe] off from the
bank channel, and wishes it to be supplied from Ban&ergCnml immediately above Kunkipad
Lock, and to enable the Bander Canal to carry sufficient water for this.pnrpose he proposes to
let it run deeper and lower the Kunkipad Lock upper sill 1 foot; thus he proposes to give &
uniform bed and surface fall of 025 a mile to the der Canal to Kunkipad the depth of 8 feet
at head of channel beiug continued throughout ; he states thatf this were do’ne the extra widen-
ing required down to where bank channel takes off would be only 15 feet. I do not know if be
means an extra widening of 15 feet to present width of channel 45 feet, or to the width NK:B“
in general report, but in either case he is a ntly mistaken, for to gsve the required £ac
of 2,008 cubic feet a second, with fall 0-25 feet depth 8 feet, the bed width must be 130 feet; ;ﬁ:

“y
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:dths allowed in the general report are 90 feet at Ryves’ channel and 118 feet at 3} mile or head
:t} bank channel, average widtlf‘i()& feet, so the average extra widening would be 25 feet, and

it will be noticed that at the head, where the cutting is heaviest, the widening would be 40 feet,

. As regar Bander Canal below the 3} miles, according to the proposals of the
Chief? Engineergit, (‘1:()33 have to be widened from 66 feet to 674 feet to Kunkipad ; this is of
course only a trifling alteration, but a more serious one is the lowering of Kun}npad Lock sill
by 1 foot; this coulg be done, and probably without damage to the work, but in my opinion it
would be quite useless to lower this without also lowering the floors of the head sluices of Pullair
and west-side channel, and I do not think, judging from the plan, that the former could be
lowered with safety; consequently the work would have to be rebuilt.

I do not think it can be doubted that these works would have to be lowered ; for the lo_ck
culverts would only effect the bed of the canal for a very short distance above, and there bemg
& head sluice on each side of the chanmel drawing off water at a level of 1 foot above bed woul
certainly canse & bar of silt 1 foot high to form across the channel, and the fall of bed would
really be from the head of the channel to top of this bar, and not from head of channel to lock
upper sill.

3. I will now show the difference in the cost of the two arrangements.

As proposed by Colonel Mullins.
Widening Bander Canal from 45 feet to 130 feet width ; from head RS,
to 33 mile ... oo oL mhate aNp LAY st ug ],96,790
Do.  from 66 feet to 67} feet ; from 3% mxlp to Kunkipad aves DD, 250

Tolal ... 248,950

To this should be added cost of lowering Kunkipad upper sill, Pullair and west side channel head
i1 As proposed in General Report. RS,

Widening Bander Canal from 45 feet to 90 feet at head and 118 at
m s Ay s e en e e s PR 1,23,180 .
Extra cost of making Hast Bank Channel of sufficient capacity to

roafid v water for west side chaunel ... i 185,200
Gut:?enlargingAgaKodu to form a channel from bank channel

to existing west side channel | ... A e Aok, TR

Head sluice to west-side channel .., R IRE T sty - BBBO

e

Total ... 1,904,032

To this must be added the trifling cost of extra size required for head sluice at 3} miles.

Tt will be seen from this that the arrangements proposed in general report cost Rs. 54,918
Jess than those proposed by the Chief Engineer. Colonel Mullins also states that by his arrange-
ment ¢ In the first 3} miles the mean velocity will be 1°73 instead of 2-55, in the rest of the
veach 1-65 instead of 1'43—a considerable improvement on the whole.” In my opinion thisis a
very doubtfal question, and it is open to argument whether it is better to have a less velocity
for a distance of 33 miles and a higher one for 8} miles or vice versa.

: Y:Imﬁy here mention that not only the arrangement proposed by the Chief Engineer but

of treating the Bander Canal were fully considered and discussed before it was -

many other
docised‘ M“ , one entered in the general report was the best, and I think I have clearly
shown that the facts and circumstances prove that it will be cheaper and more desirable to take
off the west side channel from the bank channel than from the Bander Canal.
4. As regards the bank chanrel, the Chief Engineer mentions three different ways in
which this channel may be treated— ' ‘ :
1st.~To make i entirely for navigation, a separate channel being excavated to carry
water for irrigation, : f
2nd.—~To combing navigation and irrigation
8rd.—To make the channel for irrigation only.

Now without working out in detail any of these three methods, it is obvious that the first
will be much the most expensive and the last the cheapest, so that it rests entirely with the
Chief Engineer to docide which method is to be adopted. Colonel Mullins states afterwards, in
paragraph 7, that the general conclusion that he has arrived at is that it is improbable that
any nayigation will be provided beyond possibly at some future period building a head lock to »

el designed for irrigation only.

5. Now this is exactly what was intended in the arrangement proposed in the general
report ; the channel was desigued for irrigation and locks were allowed in case it was found that

B L e T e

E )_1‘

A

A £ P — v
s g o T 1

<
e

" gt



B 52

g T

. e

Sl S e

— e

0.3

VLY Tt > o

126

any navigation was required, locks were allowed at the 10th and 24th miles, because this was
found to cheapen the cost of earthwork, by diminishing banking ; thus if the bed were continued
to 28th mile as proposed by Chief Engineer without a drop the earthwork would cost Rs. 99,880,

= and the cost of the lock and weir at that mile

® Twolocks .. .. .. 37,890 Rupees 25,000, total cost Rupees 1,24,880,
bt CORE PN While with the two locks and weirs proposed
Total .. 41,260 the earthwork would cost Ru 40,860, two

locks Rupees 41,260,* total Rupees 81,320.

The first of these two locks may not be exactly in the position which would render cost of

earthwork the least, but as an accommodation bridge i lace it is
build the Jock there: x ridge is necessary at the place it is cheaper to

6. Tt was not intended to carry the navigation into Divi, owing to the extra cost of the
aqueduct, so & bridge was allowed in connection with that work which would not only connect
Divi with the mainland, but would also add greatly to the strength of the aqueduct by acting
as a buttress along its entire length. A culvert as proposed by Colonel Mullins would certainly
be cheaper than an aqueduct as regards materials; but the difficulty of its constraction (the
floor of the work _being so much below low water) would be very great and the cost of labor
would be heavy ; it would also in my opinion take longer to construct, which in a case of this
kind, when there are only four months in the year available for the work, is a matter of great

importance. There is also the objection that if it silted hich i
difficulty of clearing would be gtz]at 8.5 up, which 18 very probable, the cost and

Another ooqsiderah'on is that after the culvert had been constructed Divi would be as
badly off as ever in the way of communication with the mainland. .

7. Inpa h 6 the Chief Engineer states that 18'41 is a low a level as is desirable for
the bed of the aqueduct, but in ph 5 he describes some of the details  for a low
level aqueduct. Now even with the bed of aqueduct at 18'41, which is 4} feet lower than
formerly pro by Chief Engineer, the bed of the channel would be above the country for
7 miles and the water surface would average 7 feet above country, and the cost of banking would
be considerable ; it must also be remembered that a breach occurring in this part of the canal
would be most serious. Colonel Mullins states that if the canal be designed entirely for irrigation
the bed and the surface fall might be 8} inchesa mile. Now from the experience I have had of large
channels in this delta, for example the Ryves’ Channel, Pullairu, anfi)ithers, I consider this fall
too great (and I think you will agree with me), especially as the slope of the country does not
admit of the branch channels having a fall sufficient.to generate a velocity anything approachin
that which the main canal would have fall 8} inches a mile ; moreover with this fall the wmrwiﬁ
not come to the surface of country till 19 miles from head of channel.

8. The average velocity in the bank channel as in general rt would be about
2:08 feet a second, but it must be remembered that it;lm'J only bem keep this velocity
when a fall supp}iyi of water is required, and at other times, by reducing depth of water at head
to 5 feet and holding up 1 fook or 1} feet water ut first look, the veloeity could be considerably
reduced, though it would still slightly exceed what has been laid down in the circalar; but it
must be admitted there are circumstances under which it is better not to adhere closely to fixed
rules; if the rule abont a velocity of 2,000 cubic yards an hour is to be strictly adhered to, of
wmetheﬁntﬂmﬂaotthaﬁmdmé&ﬂmmg:r@ﬁrdj&m :

9. With reference to the latter part of paragraph 3, regarding my idea of a navigable
canal, Colonel Mullins might have mpfy‘m 15 of ,fpor{ that it was pmgged
to make the Suvarnamuky Channel or centre line in Divi navigable, and not the hank chanvel
below the agueduct.

10. The arrangements proposed in the general report were settled after a considerable deal
of thought; the levels of the country, the mqniremonts!::;' navigation and irrigation, the nature of
the soil were_carefully considered, and T am still thoroughly convinced that these arrangements
are the best, but I shall be glad to estimate for the chanuel in any way the Chief Engincer may
decide upon ; but as I have mentioned before the comparative cost of the (3) methods he has
proposed can easily be seen; hence I have not thought it necessary (with the exception of thoso

parts the cost of which I have entered in figures) to work them out in detail as it would certainly
occupy three or four months, i

No. 706, ;i
MEMORANDUM, - 1

Wirs reference to the letter, No, 8, of the st April last from Lieutenant McN. Campbell,
to the Superintending Engineer, ,Kimu: the nndemgg:d has the honor to subjoin for gu_is‘neo
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n preparin%ufhe completion estimates for the Masulipatam and bank canal, Eastern Delta, the
g

following observations.

2. Masulipatam Oanal from head at Ryves’ Head Sluice to Kunl'cipad.-—'l‘ha west side
channel is to be supplied from this canal by the head sluice just above Kunkipad Lock. For many
years to come in all probability the demand for water will be inconsiderable. The estimate will
provide for the supposed ultimate area, but the widening of the Masulipatam Canal will be
carried out only to such extent as the demand for water may show to be requisite.

The off-take of the bank canal will be as proposed in the 4th mile of the Masulipatam
Canal,

The surface and bed fall from the head to the bank canal off-take to be 0-33 feet a mile
with a depth of 8 feet throughout. :

ing to the present circumstances of the canal the bottom width at the head will be

bae 2 limited to 100 feet and for the required discharge

Bide slopes 1} to 1. the velocity will be 223 feet a second.

RPTES s 2,900 ouldo fodk & et This reduced width will be maintained only

8o far as the depth of cutting and the nearness of old spoil banks may show to be advisable, and

the mormal width and that required at the off-take of the bank canal will be 115 feet with
a mean velocity of 1'98 feet a second.

From the above point to the Kunkipad Lock, the surface fall will be continued at 0-33 feet
i ' b a mile, and a bottom ,width d;f tlzbo:tl 58 fehet

Side slopes 1} to 1. will then be necessary immediately below the
Dian e R e . bauk oaoal head. . Tho bed mey. eitber bo
parallel to the surface which wounld make it 2 feet below the upper sill of the lock at Kunkipad or
the depth of water may be decreased to 7 feet there and the width proportionately increased to
say 68 feet; the few sections given on the ground sheet, dated 5th September 1874, do not allow
of the best arrangement being determined. 1t is immaterial whether the canal bed be below the
gill of the lock or not, and it is of little consequence its being below ﬂw s;ll of the slnices
supplying the Pulleru. With a given velocity a certain amount of silt will be deposited

annually whatever the Jevel of the bed may be, and if the sluices will draw off the fnllsu};ply,

earried this will be conveyed practically equally well whether the bed be at or below the sluice
sills. &:;; eondition whiog would ne;‘gsmtzw the lowering of the lock upper sill wonld be
the lowering of the water surface so much as to lesve an i ient depth of water for conveni-
ent navigation. The Pulleru sluices need not be altered unless their capacity be insnfficient, or
their condition unsafe. What the sill levels are is not clear from the canal section.

8. Bank Canal.—The canal will not be designed as a regular line of navigation, but for
the purpose of conveying materials, and in order to afford water communication of a practicable
but inexpensive kind, a héad lock will be allowed for, as also a second lock at or about the
24th mile with a lock weir, The bed and surface falls may then be 6 inches a mile as proposed.
The navigable part of the canal will terminate at the 35th mile, .

As regards the crossing of the Puligadda branch of the Kistna into Divi, the undersigned is
at present of opinion that a culvert for the conveyance of a supply to Divi will be the best
arrangement, but both an aqueduct and a culvert should be gmfgn
alternative arrangements. The level of canal bed at the 35th'mile should not be lower than 1841,
vide paragraph 6 of memorandum, No. 226, 24th February 1875 ; as it may be considered settled
that no pavigation will be provided for in Divi the channels there should be designed for

irrigation only and as economically as may be convenient.
“‘The bank canal is to carey water only for—

1st, the sub-gection of country between the Kistna and the Kanik gu and Dayapa-
calwa, with that commanded hy the Puligadda N.B. Channel; 2ndly, for ﬁ Ak

4. Whatever mode of crossing the Puligadda branch be finally adopted it will be needfal
to regulate the 0 -nof'a.m%o Divimdtogmide'_‘ ‘m,z.&.gmm into the branch

river at some point between the head of the N.B. nd crossing.

- 5. It is hoped that with these instructions thm will be no difficulty in completing the
estimates for the canals and channels referred to at an early date.

6. One or two poin:; remain to be noticed. The culvert fortbeofluli da.bra;ih wonld
certainly require means to prevent choking and to facilitate periodical clearing. The regu-
lating wyork above it should therefore hn:ga gnting to stop any floating materials, while for
inspection and repair it would have to be emptied, and the best means of doing this would be by
a pump at the lower end worked by coolies, Or as ample baling power will be required during
the construction a small engine and centrifugal pump might be retained permanently
for use on the culvert subsequently. There wi '!Enm dranlic cement made of lime and
burnt clay be no difficulty in making the culvert wat ~and as it wonld be founded on
wells uu‘i' a bed of concrete its construction wonld

1 WI{O‘diﬁculbyqtmmenh The
centering used should allow of water being drawn « ‘;ngﬂqwfrqmtbgcompletadbntstﬂl

ed and estimated for as
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centred portion. The undersigned differs from Licutenant Campbell as to time required for
coustruetion. Probably the whole culvert conld be built in the time which it would take to
complete the foundations and aprons of an aqueduct, and all the risk attending the erection of
the superstracture of the latter in the event of untimely freshes would be avoided.

, 7. If a bridge be designed in connection with the aqueduct the additional cost due to the
former should be distinctly shown, and the Local Fund Board should be asked to state whether
the amount required for the bridge will be provided from local funds.

8. All branch channels should have their heads located so as to command with a good
and sufficient fall the lands they are to irrigate. In the Western Delta inattention to this
essential has made the Nizampatam Side Channels far less efficient than they would otherwise
have been, and has indeed interfered materially with the object with which these channels

were constructed, viz., the securing of a much greater fall and velocity than was attainable
in the canal, :

(Signed)  JOHN MULLINS,
30th June 1875. ) Chief Engineer for Irrigation.

APPENDIX No. 4.

From Lieutenant D. McN., CAMPBELL, R.E. Executive Engineer, in charge of Kistna

{Jsi;t;ric;, tht.he Chief Engineer for Irrigation, dated Masulipatam, 7th September
5, No. 65.

I mave the honor to submit the following report on the proposed improvements to the
Mmuﬁxm Canal from Ryves’ Channel Head glnice to Tidal Lock, forming part of the Eastern
Delta Completion Project. :

2. 1st reach.~The plans and estimates for this reach have been prepared in accordance
with the instroctions contained in paragraph 2 of your memorandum, No. 706, dated 30th Jane
1875. 'The surface and bed fall as far as the off-take of the bank channel will be 0°33 feet per mile,
depth 8 feet, width from 100 to 115 feet, which will give a discharge of 2,001-52 cubic feet a

second, the required discharge being 2,000-00 cubic feet a second ; from the bank channel to
Kunkipad Lock the same surface fall will be continued, the bed fall will be 215 feet per mile,

the level at the end being 1 foot lower than the upper sill of Kunkipad Lock (+ 34-5) the
depth of water at head will be 8 ieet, width 61 feet, at end depth 7 feetl:‘width 76 feet, which
_will give a discharge of 1,005'95 cubic feet a second against the required discharge of 1,10000
cubic feet a second. The present widths of Masulipatam Canal are 45 feet from head to 4th
mile and 66 feet from thence to Kunki l, so that what is shown as widening in the latter
portion is really mostly clearing. As decided by you the west side channel ;n‘ﬁ be taken off
m sboveKuanadIock,anﬂnodﬁmﬁmmﬂbenecemrytomyofthemmnrywwhh

';‘hatotnloost of the improvements in this reach is Rupees 1,74,660. '

3. Masulipatam Canal from Kunkipad to 7Tidal Lock—It is proposed to reserve this
ortion of the canal entirely for navigation and to make it still-water with a depth of water of

feet on the lower sills of all the locks, which necessitates some alterations Lo most of the

existing masoury works. The land to the west of the canal will be irrigated by the west side
ohmif’, and that to thamlgly branches from the Pulleruasat present. Taking 5 feet of water
on Kankipad Lock lower s (Imim -28 feet) the surface of the water will be at 4383 feet,
which is 1 foot below the upper sill walls and 0+ foot 8 inches above the lower ones of Veranky
Lock, the estimate allows for raising these walls by § and 2§ feet respectively. The level of the
lower sill being +16 feet, depth of water 5 feet, there will be a drop of 12 feet which is some-
what heavy, and it was proposed in the ﬁaw report to build a new lock immediately above
tbeemtmgm,bntlhavefﬁ;gi&mde& t this will not be necessary, as the drop is at pre-
sent often greater than this, and no harm results, and the lock will probably stand for
years to come. At the 31st mile there is a channel which connects the Masulipatam Canal wi

the Pullern and a lock into at Pamarrn vi . The necessary . thi
lock bave already been donethis year. The next lock is that at Nednmolen-lgne:lnrfﬂwom wle'é
the-Tevel of th. top of the Mpper il aleof ‘MeRommse Tt e whicis 1 ook boow
e leve top of the upper sill walls o ials Tock » f f
lower sl wall; it will the be necessary to raise the form and equal to the height o the

1 foot  inches; the drop will b 10'5 feck. The look being " sm%“dkaag
chamber walls cracked, it would not stand such a large drop, I th:;, it wopld therefore be
advisable to demolish the work and build a new one

. The banks above will have to be
i % The level of the lower sill of NedumoleLookbeing. - 55 fee | .iu-foeeofmtar
in lower reach will be 4+ 105 feet. The heights of the otgmgu%ol the next or

Ankumarru Lock on upper sill wall + 1243 foet, lower sill wall +11-43 feet, the latter only will -

- herefore have to be raised to + 1243 feet,
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5. The level of the low sill of Ankumarrn Lock being — *82 feet.the gurface level in 'the
lower reach will be 4 418 feet, and this will necessitate no alterations to the next or tidal
lock, the chamber walls of which are + 518, but the banks in this reach will have to be raised
places. ;

6. The headway under all the bridges is sufficient excepting the iron girder bridge at
Chintaguntapolluam, which will have to be raised 1 foot, and the bridge over the chnnngl connect-
ing the Pullern with Masulipatam Canal will have to be raised 3 feet. The canal being a still-
water one no eseape Weirs will be necessary ; the existing ones will therefore be left as they are
at present. The banks will have to be raised in parts to allow the proper depth of water bein
maintained, The total cost of the improvements to the Masulipatam Canal will be first reac
Rupees 1,74,660 (Irrigation), remainder Rupees 38,640 (Navigation) ; total Rupees 2,13,300.

APPENDIX No. 5.

From Mgjor J. 0. HASTED, R.E., Superintending Engineer, Kistna, to the Chief Engineer
for Irrigation, dated Masulipatam, 3rd June 1876, No. 29,

I wave the honor to forward, herewith, plans and estimates for completing the irrigation and
drainage works in the second sub-section of
1 Book containing plans, &e. 3 : the Ellore Canal, with a report by Lientenant
1 Do do Ligutenant Campbelts Poporty 5= D. MeN. Campbell, B.E, and statements ss
o g ' shown in subjoined lists.
2 /Sty Danghy i % Mpe FeCu) 2. These plans and estimates were com=
pleted during my absence from the district,
and it was intended that they should be snbmitt.gd divect by Lieutenant Campbell ; various
circumstances, however, have delayed their submission, and they have now come into my hands
bound and ready for submission. A brief deseription of the proposed works is therefore all
that it will be necessary for me to give. :

: g prises the Ellore hich level canal from Bezwarah to Ellore and the
::y gmsm the Budameir, aul% the Collair lake; also improvements to the

iy The total area of land commanded by the Ellore Canal is 140 square miles, of which
only 40 miles is Government land, the rest being Zemindari ; the extent of cultivation provided
for is ut the rate of 221-43 acres per square mile, and this will probably be sufficient for the
present, as it will be impossible to confine the flood water below the canal ; but I have every
reason to believe that as much land as can be supplied with water will be taken up in
Zemindari. )
5. The soil is peculiar, as the Ellore Canal passes through considerable plains which have
hitherto been “soudu.” All this soudu land is, however, fit for irrigation, as has been proved,
after it has been flooded with river water for two or three seasons; and parts of these plains are

already beginning to be cultivated. Nearer the Budameir, which is the nataral drainage of the .

country from the low hills towards Nuzvid, the soil is black cotbon of the best deseription for
irrigation. : ,

" 6. The canal runs for the last 13 miles of its course in the Godavery District, and now
supplies & number of old tanks, under which irrigation to the extent of about 13,000 acres is
carried on, 8o long as the tanks are serviceable they will be maintained, and will be of consi-
derable service in storing water at a point where it may be difficalt, when the river is low, to

maintain a full for irrigation. After their beds silt up they may be given up and
cultivated. supply for wrriga : i o

7. As the canal erogses the entire drainage of the country, the chief difficulty has hitherto
been to pass the drainage water without damaging the canal and stopping navigation, As a
connecting link between the Godavery and Eisma the traffic is now considerable, and will
doubtless increase (see traffic stutement attached), and warrants a considerable expenditure,
The estimates now forwarded provide for drainage works at a cost of Rupees 1,70,000 (after a
deduction, I propose, of Rupees 9,000 from cost of outlet in 27th mile), works for the benefit of
navigation only at & cost of Rupees 57,395, and irrigation works Rupees 67,775,

8. The bed level at head of Ellore Canal, half a mile below the head sluices at Bezwarah,
will be 87-50, and the up er sill of Ellore lock, distant 40 miles, is 31'95; the water surface at
head being 40'50, and at Ellore Lock, with a depth of 6 feet, 37'95. The proposed arrangement
of the caual is as follows :—From head to 104 miles, bed and surface fall 008 feet per mile
depth of water 8 feet ; from 10} to 19} miles, bed horizontal and surface fall 228 feet per mile,
dgﬁh decreasing from 8 to 6 feet; from 19} miles to BEllore Lock 40 miles, bed and surface fall
*228 feet per mile, depth 6 feet.  The bottom width from head to Kasarapally branch in 12th
mile is 36 feet, thence to Ellore 42 feet; this width is in excess of that requived for irrigation in
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the lower part of the canal, but it has been considered necessary to keep a width of 60 feet ab
water surface for navigation. .

9. The irrigation channels are taken off between each two consecutive drainages, and have
been laid down on the plan. I think it possible that some modification of the alignment of some
(?f @hese channels may have to be made when carrying out the work. Only two of them, which
irrigate more than 2,000 acres each, has been estimated in detail—the Muparu and the Meda-
palli distributaries—but all the necessary masonry works have been estimated, and Lieutenant

Campbell has allowed for rapids in place of vertical falls on the distributaries, as they are the
cheaper ; I am, however, in favor of the falls myself,

10. The arrangements for passing the drainage will be as follows : —

; Q. M.
In 7th to 16th mile, the Budameir drainage area ... 525

And the Anadapilly drain, area oanil exe, 90

Total vie 821

have to be passed ; maximum disghm'ge allowed for is 48,397 feet per second. There are the
following works existing :—

FEET.
Ryves’ channel old head sluice discharging 630 per second.
Budameir aqueduct, - 6,536 .,
Nakkalur under tunnel, e 420 T 4
Kasarapally do., % 420
Do. sloices, o ... To be given up.

Budhaveram escape 5 828 per second.
Antipally tunnel ,, 400 e

9,234

And it is proposed to add an aqueduct of
12 arches 10 feet span discharge 8,313 feet.

And in addition to leave one mile of canal without banks, so as to allow the flood water to

pass freely across the canal, the water level being a little below the ground level ; this can be
done safely. T

In the 17th to 20th miles the Atkur drainage,- i ood discharge 1,743
ke Shount R W8 5 passed.e ur nage, area 5} square dees’ flood discharge 1,743

The existing works are—

PEET.
Atkur under tunnel discharging A8 .+ 140 per second.
;»  escape weir 3 . 648
» _ Sluices % Mg TRy
Pottipad escape weir e i e 864 :’
»  sluices : S R
_ 9,152

No new works are therefore required. In the 21st mile the Ampapoor drainage, area
7 square miles, flood discharge 2,059 feet per second, is passed. 'The existing works are—
Ampapoor under tunnel discharging 280 feet per second.
Do.  inlet 5
Do,  outlet » 475 o

The inlet and outlet will be lengthened by 115 and 140 feet so as to give the full discharge
of 2,059 feet per second.

In the 2211& to 26")11 mile iS the Virava." dmina e, area 50 square mil d. ha.r
7,633 feet per second ; the existing works ml 8° 1 es, flood discharge

FEET.
%ultlet in 22§ miles discharging... ... ... 712 persecond,
et .
Oublet} Sind: mile TS RS R e e 1425
" Viravally under tunnel .., o e, o S50
Escape and sluice o 5 - 2,448 g
Narasamapolem tunnel ... w280 ”,
Inlet : :
e ¢ Bobahe CCREERRIRT .. 3080 i,

7,995

Improvements to these works only are allowed for.,

" Atthe27th the Ramelairu, drainage area 110 square miles, flood discharge 12,910 cubic feet
per second, is passed. The existing works are—

FEET.
Perikeed under tunnel dischargihg ... ... 860 persecond.
Outlet 5 2,2‘61 =
Totagudium under tunnel ,, sy 640 b
3,761

The proposed work is an outlet of 960 feet in length, discharging 19,060 cubic feet per
second. : ;
In the 32nd and 33rd mile is the Pedapad drainage, area 25 square miles, flood discharge

4,809 feet per second, is passed. Existing works are inlet and outlet in 32nd mile, Pedapad under
tunnel, dischargeing 600 feet per second.

The outlet has self-acting shutters which do not answer ; it is proposed to bufld up the body
wall, when the outlet will discharge only 456 cubic feet per second, and to construct another
outlet 395 feet in length, which will discharge 3,753 cubic feet per second.

"The last drainage crossed is the Tumilair, draining 457 square miles, flood discharge 33,520
cubic feet a second, The river divides in two branches a little above the town of Ellore. The
western branch is crossed by an aqueduct which has not answered, as the bed of the river has
risen to the top of the side walls of the aqueduct, and spill water is carried off by the Wuttur
tunnel. 1t is now proposed to cut down the aqueduct and construct sluices along its whole
length on the lower side with their floors on the level of the bed of canal. This work will
discharge 10,584 cubic feet per second ; just above the aqueduct an outlet will be constructed at
the old bed of the Tumilair, 360 feet long, discharging 3,420 cubic feet a second ; and the Wuttur
tunnel will be removed entirely, and in its place an outlet of 700 feet, discharging 6,690 cubic feet
per second, will be constructed. The east branch of the Tumilair is passed at present by two
escape weirs, one of which has sluices in the body wall. These works will be converted into
sluices with their floors on the level of the bed of canal, and will discharge 9,622 feet per second.

11. The existing under tunnels that are made use of are on s ich a level that they do not
interfere with the bed of the canal. The estimate provides for minor improvements to these and
other masonry works. The escape channels have been estimated, with a fall of 1 foot per mile,
till they run out at the surface of ground generally within half a mile of the canal ; the water is
then allowed to spread, as is that discharged by the outlets, and find its way to the Budameir.

12. Provision has been made for embanking the Budameir on the south side, a most
necessary work, as the water now spreads into Gudewada Taluq in floods and does much damage.

The embankment will join the embankment to the Collair Lake, which is proposed to be carried
round to the Upputern. :

13. Lieutenant Campbell has made no attempt to estimate the returns that may be expected
from the proposed outlay ; and as the subject of the expected returns from the completion of the
Delta works is now in the hands of a special officer, it is doubtful if any figures tiat might be

iven by the district officers would be accepted. Assuming, however, that we may take credit
golr the full water-rate, Rupees 4 per acre, and accepting Lieutenant Campbell’s figures, the
return from additional cultivation of 12,807-63 acres would be Rupees 51,230, or 168 per cent.
on the total of the estimates Rupees 3,04,170. In addition to this the cost of repairing damages
done to the canal by floods would be saved ; it appears that since 1859 a sum of Rupees 12,970
has been expended on these repairs, or 820 Rupees per annum. Some return from improved
navigation may also be expected, but this it is difficult to estimate. Looking, therefore, to direct

l‘_eit;}lrns alone, it is beyond question that this part of completion project will be amply remune-
rative.
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