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No. 3 / Read the following. . * the Chief Engineer for Irrigation, d;te;& 7
22nd-Ne 18705 No., 240 :— ‘ S
ame e ]
Iy June 1869 Captain Ryves,  -ien Superintending Engineer of the st

about to leave Inui. on furlough, transmittéd to this Office

Division
estipates; ‘TR
¢ gf%}sge.m .O‘fﬂirriga'tie\n"‘: in the western section of the Godavery Delta. These
gﬁlmﬁ?w\w%ﬁmpafﬁ?d by an explanatory memorandux_n, which will be found
. _in Appendix No. 1. Asin the
¢fimept, 28th Septewa- estinln)gtes for - the eastern sgztsfozf “;:
was found that certain parts of , the
project required reconsideration, axd the estimates were accordingly returned to
. the division for revision, and have now
I‘rqm Superintending Engineer, No. 2,104, 19th been resubmitted 'in an amended form
- DoBicaive Efacen, o180, 1a Mag 1870, o onpe b oo Engincer,
Do, o, No.482, 5th Seph, . “{1t~1‘1 the explanatory letters as per mar-
, " gin, which are printed in continuation
- of this Note. - ’ ’

Q .

4

SJI’roceedings Madtas Gov
ber 187 - 3.

2. Amount of revised estimates, and genecral causes of z'ncrease.-——%he revised
_w»-estimates amount altogether to Rupees 13,12,300, and a brief comparison of. the two
sets of estimates, with the causes of the differences, are given in the statement
Appendix No. 2. The revised estimates, according to that statement as receiv‘é-d’
from the division, amounted to Rupees €,90,300, 2ud the difference between this

and the sum above named is as follows :—

| o | RS, -
L 9,90,300 }

Revised Ellore canal estimates the araount of which was -

i

omitted e e e el e 2,49,500 L
Restoring navigation with Weyairu... 72,500% 23 i
" *Drocs. Madras Govt. No. 2,300, dated 23rd ' . T . . C—
: 13,12,300

September 1870,

The difference between the two sets of estimates is due :—

1s¢.—To alterations of arrangements' found necessary owing to the incom.
pleteness, or inaccuracy, of the levels on which the former estimates were bageq

2nd.—To additional locks on some of the canals, and to the substitution of
locks constructed with masonry throughout for locks with revetted chamberg
wherever new locks have to be built. - ’

8rd.—To provision for compensation for land required for the works,

In some cases tho revised estimatcs are capable of reduction, while in others some
addition is necessary, and these will be noticed in due course,

o Rupees 9,35,200, for the improvement and completion of -

vi,

; 3. Extent of present and proposed ares of irrigation.—~The Statement Appendix

' No. 8 with-the Statements forming addenca A. and B., show, the first, the are, of
irrigation under each canal for the years 1865-66 to 1869-70. The totals are——

f
|
1
<

.y

K >
A s i



—

‘ : " ' h Acres.
Fusly 1275 (1865-66)‘ { v 2,02,438
' 1276 ... ... . R 1,86,@343
1977 o o o e e 210727
]278 Ve e ;---t. M..}. oo 1,98’136
: ‘ 1279 (1869-70)... .. ... 2,13.430"
o 10,11,374

Average... 202,275

Statement A. gives the present and ul timate’a{eas of irrigation according
Executive Engineer and Revenue Officers as follow :— ‘

iExecutive Engineer. Revenuo Officers.

l

Acres,

Acres,
Now irrigated ... ... .. .. ... 189796 2,43,186
Increase expected ... ... 60,654 71,021 _B
| 2,50,450 3,14,207 |
Add for Ellore canal present area ... 24,000
o Do. increase ... ... 24,200
A ’
2,98,650 3,14,207

There is a difference of néarly 16,000 acres bftween t,l,le two author
which is probably due for the most part o “ma'mo(u.pul!um, or land
no water-tax having been included by the Collector in his return,
fion afforded, however, is far from beingias complete and accurate gq
for Statement B., it will be seen, shows—+

Area irrigated... ...Acres 2,43,186... " ... Water-rat

: e Rs. 8,14,801
and the sum collected is the water-rate, at Rupecs 4 ap .

. , acre, on acreg 2,0
' Jonly, and all ghe ?diﬂ'ﬂ 3,723

ities,
which pays
The informa-
it should be,

: “2nee of .
G. 0., P. W. Department, No. 2,335, dated 28th , 39,463 can hardly be due o lang ac.res.
Septembr 1870. - ] payine
G. Oe.f)Rcvcnue Department, No. 75, dated 14th ! no tax. Measures have been takezx 1:)
October 1870.

nty as to the area of

.. irrigated lands iy the
which has for so long rendered impossible any clear perceptionlzf(i(})liavolry D: ltla,
n of value of the

several canals, or any accurate information ag o the ¢ gyuion
ﬁatér-supply afforded ; when the desired informatiop has Z’, Performed by the
regular annudl record of the irrigation under each cang] and ‘;0 been obtained, g
delta, will be kept up, * » 2% oL each section of ¢l

The-total arca, for the irrigation of which the presént

1n : . estimates . s
to provide, is acres 2,96,300; or, 55, 94,000 acres in exces of the av: mumtendc(}
the last five years. Practically "the increase due o the 1 g6 area o

somewhat more than this, because these have

s been already
and have led to an increase of cultivatio:}, thus

- partially carried out,
raising the av '

€rage of past years.
4 shows the areas under the several canals and their branches.

Apbendix No.

%

b

to the -

S e s

e st A A A e

-

averse to this alteration, and it will not be carried out, if at all, until after furt!

.
o ]
1\

4. Area commanded.—The area commanded by tho canals of this section of the
delta is 960 square-miles, or 6,14,400 acres, so that the proportion to be irrigated
will be raised from a little under one-third of the total area to a little less than
one-half. In Appendix 4 the area, in acres, of the ground commanded is taken at
500 acres to the square-mile, but it appears to be more correct to take the full -
arca, as the fall of the country is so much in excess of that required to lead the

water, that every acre might be irrigated, if necessary, from one or other of the
canals,

5.  Water-supply.—The supply intended to be carried by the main canal ig
526,000 cubic yards an hour (3,945 cubic feet a second), or 1'775 cubice yards per
acre per hour. This is rather less than the usual gross 31%0""3“99 of 2 cubic yards
which was given in the Eastern Delta, and gencrally in this pa.rt of tl.le Presidency,
"The reuson for the difference is given in paragraph £ of the Superintending Engineer’s
letter, namely, that a large purt of the delia lics low, and does not necd as much
water as higher lands, while it is not advisible to render the drainage more difii-
cult by adding to the surplus discharged from the several canals. Moreover it is

stated* that under the Bank canal one-

third of the area is cultivated with crops
which do not need water when the rices require 2 maximum supply. A cubic

yard of water will undoubtedly do more dut_y: when the contemplated improvement
have been carried out than is the case at present, and I am of opinion that the
quantity allowed will suffice, while it must be remembered that th.e acreage under
the main canal is large, and that the average supply necessary will, therefore, b
‘ less than under smaller canals. Again, the distribution to the primary brancheg

* Exccutive Engineer’s letter, paragraph 19.

shows an allowance has been made to— ‘ | :
The Karkarapurru canal of 1'8 cubic yards per acre per hour,

Venkia and Weyairu 16, - ’ .,

Ellore canal 19 - '

»
2 .
The Bank”canal is under the Karkarapuriu bran(:%l, and thel'QfOI.'e this can begp
some diminution; the Venkia and Weyairu receive much drainage water in
addition to the supply from the river; the Lllore canal ge.ts some land drainage,
but this has properly been left out of the account, and this high level cang] has
relatively the largest proportion of quavery ther: . -

6. Capacity of Head Sluice about suﬁcz’en{.——'lt 1s not intended, at lcast for the
present, to increase the capacity of the head sl}llf:e. It has 15 vents 71 fe'ct lll'gh,
and varying in width from 5} to 6 feet, the differences apparen‘t]y 'havmg been
accidental, The sill is at + 28, and, to afford a full SU‘PP]Y to the main canal, the
Godavery must be at between 37 and 8790, according to the co-eflicient ugeg,

From the Abstract Registert it will be
seen that on the average the .river standg
between 37 and 38 for 85 days, and for 55 days more between 36 and 37, and 1
think, therefore, that the sluice will be found to be lalzge enough.. -Thave retained
in the cstimates a provision of Rupees 19,500 for altering th.e slmc.e, 50 zzs to cnable
a double set of shutters to be used. The present Superintending Engineer iy

t Appendix 1, paragraph 12.

er

|
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discussion on the return of Captain Ryves from furlough, The amount will
s probably suffice for any alterations of capacity, as well as of arrangement, which
may in the future be deemed advisable, and for several years at any rate'the sluice
as it is, will pass an ample supply- , ,
7.  Main Canal, Rupees 49,000.—The items of the estimate for the main canal

are— B xS
FEarthworks .. feee oo eee esewee e e 42,030
Baling e een e e e e e e TS0
Compensation for land ... ... . o o 2,600

\ Supdries T e e e e _ 2,720

The arrangements 1'1ave beefl carefully worked out and are clearly shown in the
book of sections, which contains also surveys of the channels which together form
’;T'-_\yb{lg,f iiiermedl the ) Exlailmncanal The general specification says that the emhnnki
i ments of main channels are to be everywhere 23 feet abuve highest water surface.
i This is, I think, not a sufficient margin, and it will be better to place the top of the
! banks at 4 feet above ordinary full supply level in this canal, which it may be
remarked receives land drainage.

8. Ileights of canal banks generally.—Derhaps it will be as well to lay down a
- general rule for the lovels of embankments of the Delta Canals, as I observe that
the practice varies in different executive ranges. The following appear to be

suitable :— ’
Branch canals carrying 100,000 cubic yards an hour
and upwards ... ... . 3 feet margin. -
Canals do. less than the above ... o oo weeeee Y, .

The Executive Eungineer should of course use his discretion in making the banks
" higher, if special circumstances make this advisable, and, wherever it would save
taking up land were the height increased, this should be done ; the towing paths
being kept however on a uniform level.

9. Kuarkarapurru Canal, Estimate Rupees 33,000.—The items of the estimate

are— . RS,
FEarthworks oo voo wer e e e e e o 28,84 :
Compensation forland ... ... e e e e 2”003

SUndrices e eer e wer eee e e e 2,155
Captain Ryves’ estimate was Rupees 47,000. The difference is due to alterations
of arrangements, which are approved for the reasons given in paragraph 7 of the
Superintending Engineer’s letter, and in paragraph 13 of that from the Executive
Engineer. These alterations are— ’

1st.—The discharge has been reduced by 10,000 cubic yards an hour.

2ndly.—60,000 instead of 45,000 cubic yards will be dropped into the Gosta-
naddi. : ' _

‘The discharge allowed is 220,000 cubic yards an hour (1,650 cubic fect a
second). I find bowever that, with the bottom width of 71 fect shown, the dis-
charge would, were the actual and normal beds the same, be about 255 0,00 cubic
_yards an hour, while as the bed is much of it below the proper level ’tlxe actual
discharge would be somewhat more. I think, thercfore, that the bottom’Width may

e

e iy ¥

R

et Lo i et < akmr

be reduced with advantage by 6 feet, when the capacity will still be more than
sufficient for the first 1} miles. On the other hand, below this point, the depth

being reduced to 8 feet, the bottom width requires to be increased from 62 to 65 -

feet.
10. Nursapore Canal, Estimate Rupees 2,09,600.—This is the principal branch

of the Kakarapurru canal. DBesides irrigating ultimately 54,000 acres, it is an
important line of communication, Nursapore being a large town with a consider-
able trade, and Mogultur also is a place of importance.

The items of the estimate are— RS.
Peravelly Lock ... e aes .. 21,390
Do. Weir ... . .. . ... 6,640
Itempudi Lock ... .. 21,640
Do. Weir ... .. 5,070
Martair Lock ... .. 21,400
Do. Weir .. ... 1,310
Kavitem Lock ... e s ... 24,160
Do. Weir ... ... 1,070
Palkoli Leck ... .. 22,570
Do. Weir ... .. 4,370
Tidal Lock .. 20,330
Do. Weir e e .. 2,380
Farthworks—Mogultur extension .. 18,500

Minor improvements in the several -
-~ reaches of the canal and to the Chinchi-
nada branch ve. . 26,010
Compensation for land ... . 3,760 .

The canal itself is already gencrally of sufficient capacity to carry the neces.
sary supply of water, and only some minor improtements, in this respect, are neces.
sary at a cost of about 1,000 Rupees a mile. The oldlocks with the exception of
that at Nursapore, which is a masonry work and quite efficient, are kutcha, ang
have done all that was expected of them; it i3 now mnecessary to replace them
The canal is a first-class line of navigation, and the locks will have Chamber;
150 x 20. The Itempudi lock having been reported likely soon to become useless
‘ the construction of a new lock was sapn c’-
tioned® last year under the authority
i given by the Government of India, and
Poigs Yo G, 5o 785, sy secntly i€ b bonconeidene

necessary to allow?} the Peravelly 1oc)

* Proccedings Madras Government, No. 506,
dated 12th February 1870.

to be proceeded with. The new weirs in connection with these locks have beey
completed, and it will be seen from the Statement Appendix No. 5, that Rupecs
,2’510. had been expended prior to tho 31st March last out of the sum set down
above for minor improvements. The average traflic will be given in a subsequent
paragraph of this note. The Martair and Kavitem lock weirs require only improve
ment, hence the small amount of their cstimdtes. The Mogultur extension of the.

Nursapore canal is, it will be seen, estimated to cost for—

ES.
A Tidal Lock e e e 29,330
Earthworks =~ see oo ... 18,500
47,830 .

B ‘
on 15 ees
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_It is altogether 72 miles in length, and regarding this work th.e . .
Erfgme(?r says, paragraph 28, “ It was always intended to connect ¢, xleCutW‘e
- pownt with the important tidal river the Upntair, through which tle, ; t.zanz; at this

good deal of trade, small native craft working out through it hoth u i l; aready &
cogst..” I am not quite satisfied of the propriety of incurring so 1:r 2 down the
Looking at the map of irrigation and navigation, which accompan?es 31‘1] OUt]a}.’-
mates, it will be seen that the Nursapore canal is connected with tide-wateesz et
Nursapore lock. That thence the navigation is connected with the Upuf:lir};)zl;}?

by the creck which the canal would join near Mogultur and by the sea; and, as tle '
N ) ’ 1e

. creek rou'te would add only 5 miles to the distance, some further explanati

“ to benecessary. I shall have an opportunity shortly of seeine what the on. seems

stances of the case are, and there may be considerations wl?ich will circum-

_expenditure proposed. From the traffic returns it appears that on the

about 1,250 laden boats, carrying 21,500 tons, passed through the Nursa average

yezgly ir} the last three years, and about the same number of empty b Ichre 1010k

Mogultur lock design shows that the lower sill is to be placed :tir_ ga 8. The

below high water, and the Executive Engineer says that this wi]] give a, (;):pillf?t
n

Note to Statement paragraph 12, Appendix I. fhe - Of' ot at low e Tho oy
information which this office possesses

~ indicates the rise of the tide to be 450 feet, and, if this b . . -
‘depth would be 4} feet. It is thought th;t a r,ninimmn edsgzée;}:’ ;h;;‘m;mlum
water, or a minimum depth of 5 feet at mean tide, whichever mg ¥ plac tz ow
lowest, should govern its level, and general instructions to this ¢ Pt tho
\ isgued, as it was found that designs varied by many feet.
- cult to found masonry at levels much below low water, and a diffe
to 2 feet will make a material saving in the cost of the work, Tt il;encfe of 14
necessary that most of the boats used should be able to enter the locks to 11co.urse
“of the tide, and this would probably be secured with a minimum de ‘nla i‘ 3t1mes
while with a depth of 5 feet at mean tide none of the boats would be delt) ! Od feet,
for a short time. - | : ained except

The tail weir of tl}is canal ‘should have its floor placed on g lower level, F
a width of 10 feet from the body wall — 7 will suffice, and the rest may be a.t-— gr

justify the

It ig extremely djffi-

this will give a minimum depth, on the part of the floor receiving the over-fall, of 2% -

 feet, and a mean depth of 4 feet 9 inches, and with a little management the principal
discharge may be made with a depth of not lessthan 3} feet. In constructing thig
weir it will be better to provide for working the shutters from the roadway by

screw gearing as at most of the new weirs in the delta.

11. DBank Canal, Estimate Rupees 1,29,460.—This is another branch of the
Karkarapurru canal, and the acreage under it will be 23,800. The work provided

for in the estimate is—

| RS.
Earthworks . e e .. 20,000
Compensation forland ... . . o o .. 9500
Lock at Khandavelly e e e e 14400
Head sluice, Mukamala channel ... ... ... .. | 175
Lock at Siddhantum ... .. .. .. . L L 17720
Alterations to weir do. ... ... . . . L A

ffect have been

e

r——
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RS,
Head sluice, Kodamanchilly channel ... ... .. .. 250
Widening and improving Kodamanchilly channel for-

eight miles - ... ... ... ... .. .. . . ..o 3,000
Lock at Kodair- ... ... ... ... .. .. . ... 18570
Weir  do. ... .. i e e e e e e 8,260
Head sluice to parallel channel 200
New parallel channel 4 miles... ... ... .. .. .. 1,320
Sluices to Illapalunka and Vadilunka channels at 160... 320
Drainage tunnel under Deva channel ... ... ... .. 750
Tidal Lock at Dodiputla... ... ... .. .. .. . 34,370
Weir do. D 2840
Sluice Vallur drain... ... ... ... ' 500
Surplus weir into Nakala, 2nd mile 4,%18

25

» Dan at 22nd mile below bridge e e e
Improvements to Chinchinada channel... ... .. .. 660

Drop in rear of Cattupalem Aqueduct ... 830
Alterations to Mukamala calingulah . 600
Tail race to surplus channel, 2nd mile... ... ... ... 2,500

At present this canal is navigable only as far as Kodair in the 16th mile, and
it will be a great advantage to give the tract of country through which it rung
through communication, by building locks at Kodair and near Dodiputla. With
regard, however, to the other locks provided for in the estimates, Iam, as at present
informed, of opinion that the one at Khandavelly may be omitted, for thé drop is
only 2 feet, and the water throughout is well within soil. I made a reference to
the Superintending Engineer on the subject, but his reply, while adverse'to the
alteration, assumes a different condition
of the canal to that shown in the longi-

tudinal section; and if, on the groﬁnds pamed, it were necessary to build a lock

at this point, it would likewise be requisite to increase considerably the eross seq-
arranged, the latter is to have a surface fall of about 44

No. 2,590, 2nd November 1870.

tion of the canal; for, as
inches per wile, whereas Major I

A new lock at Siddhantum is also included in the estimates, but as the kutcha lock’
there 18 efficient and suitable there is no

Paragraph 17 of Executive Engineer's letter. oceasion to incur the expense - of a new

lock, and Rupees 17,720 may accordingly be removed from the estimates. I am
sorry that I have been unable to settle finally whether the Khaundavelly lock can
be dispensed with, but as this has not been done I propose to leave this item in, it
being of much importance that the general scheme should be sanctioned, so that al]
hich may have been suitably designed, may be gone
This is the reason also why alterations in the design
ade before submitting the estimates to

parts of the improvements, w
on within g regular manner.

of many of the works have not been madé D :
Government, Provided the estimates givea fair idea of the cost of the improvements
as a whole, the alterations of some details subsequently will not be attended with
while the saving of delay will be very beneficial.

practical inconvenience, . .
its lower sill at— 6. This wbuld seem,

The tidal lock has been designed with
in connection with the remarks made on the Mogultur lock, to be about 18 inche

too high. The Bank canal is to be a second-class line of navigation, and all the
locks to be built upon it should have chambers 105X 15 and not 110X18 as shown

in tho plans. The discharge of the capal appears to have been calculated on Eytel-

ischer takes 3 inches as the maximum allowable.”

o ek e e
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wein’s formula. It will however carry enough water for irrigation, though only
about half of the special provision of 8,500 cubic yards for navigation. The work
should be laid out so that the bottom width may be increased 1 yard hereafter if
found requisite. It will be better to give a depth of 3 feet to the cushion of the
Kodair weir. The width of roadway here and elsewhere should be in accordance
with Circular No. 14, May 1869. The shutters should be worked from the road-
way and by screw gearing. The crest of this weir is rather short, and it will be
better to make it 15 feet, which, it may be observed, is the length given to the
Dodiputla weir lower down, and on which the depth is to be 24 instead of 2 feet,
The Dodiputla weir will need modification.
1st —As regards the shutter arrangements as noticed above. .
2ndly.—The floor of the cushion is putat —1 or3:50 feet above low water, It
is said the weir is to be placed in the west bank, and apparently it will discharge
into the navigation creck. The top of the rough-stone apron should be at about
low water level, the top of the cushion wall not higher than high water level. and
then the proper level of the floor of the cushion will be — 4-75, The rough-;ton o
apron for a width of 9 feet should be 2} feet thick, the rest may bo half a yard, I
have sketched a more suitable cross section in pencil.  The estimate for this work
will require raising from Rupees 2,340 to about 3,500.

The total of the Bank canal estimate, pending the settlement of the question
about the Khandavelly lock, will then

RS, ‘ . ,
1,929,460 (Rs 17,720 Siddbantum lock. be Rupees 1,07,900.
7 ,, 6,000 reduction of side of

Deduct 23,720 3 locks. D Iilhe drainage tunnel under the
—_— eva channel has he
1,05,740 must b . been completed. Tt
Add 2,160 for Dediputla and other weirs. - © noticed here tha no regular
—_— estimate has been syl
- mitted f,
1,07,900 : earthworks of this or the

. anal, for whi .
vision to the extent of 20,000 Rupees has been made in the e’stim;e;dl gr}?
\ . e

requirements, however, of the canal appear to have been worked out ; )
. . . , ut
probably, therefore, the omission of the estimate was an oversiglt m detail, and
b .

12, Venkia and Weyairu, Estimate Rupees 11,960.—Thig estimate provides f
vides for

Vide Appendix 5. a number of sluices

Chillacampad escap
been completed, and for earthworks to several channels,

sluice plans a few general remarks seem necessary,

» for improving the

With regard to the

1s£.—The shutter arrangements do not seem to be convenjent. All the shutters |

should be worked by some simple power, such as the screw, windlass, or bar and
lever,” oL

2nd.—The tunnels should generally be considerably larger than” the sluice
vents, 8o as to feduce the velocity after the water has passed the vents, This is
desirable in itself and, if not done, the rear wings and .revetments would have to
be lengthened. .

3rd—1It is not clear how the widths of roadway over the sluices have been
determined ; they vary from 8 feet 9 inches to 11 feet.  If district roads are to be

accommodated, Circular 14 lays down the proper widths ; if otherwise the normal
top width of the canal bank should govern the distance betwecn parapets,

¢, a work which has .

e -
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; 13.  Undi Cunal, Estimate Rupees I,ld,fOO.—'-This' estimate provides for—

Rs. .

Head Lock, Chillacampad .. 14,510 -
Weir, do. . e 4,060
Surplus weir at 74 miles... . .. 4,910
Lock into Yennamadurru... e . 22,890
Surplus weir  do. e e 5,110

Do. at 152 miles... S X151
Dam at do. T
Dam at end of channel ... e een e 650
carthworks .. ?g,?gg
LIinOI‘ Channels {earthworks ces vee e aey 8,200

masonry ... .. 8

Drain 1,600
Compensation for land ... ... - v 4,990

Some parts of this canal are already larger than is necessary for the discharge
allowed. Where enlargement is required the dimensions given are somewhat too
small. Thus, at 1} miles the cross section, couplgd with the average fa}ll’ 39
inches, of the first 6 miles, gives a discharge of under 89,000 cubic yards an hour,
instead of the allowance of 100,000, and as this latter is none too much for the
58,000 acros to be irrigated by the can_al‘, the bottom. width of thfa latter should be
increased from 64to 73 feet. Similarly, at 4} miles the se_ctlon would give a
discharge of 71,568 cubic yards instead of 1;11(3 79,700 rcqu.u'ed, and h.ez_'e the
bottom width should be increased from 58 to 65 feet. {&gam, at 87 miles the
discharge will be about 8 per cent. too little, and at 15 miles 11 per cent. under

the quantity allowed. In carrying out the works, therefore, the requisite altera-

tions should be made. . o e
At present this canalis navigated, but 1t can hardly be said to be navigable, for

the entrance is extremely difficult and there are no .facilities fg'r" the traffie. It
is intended to place a lock-at the head, and-a_seco.nd nﬁar.Ma?adevgpa.tnum to
connect this canal with the Yennamadurru drain or river, Whl.ch is there tidal and
navigable. - The part of the canal west of the Bondada dr.am will not bé‘.na\?i-’
gable, as it would require ‘a considerable. outlay to make it so, and the tract of

through which it runs is already fairly provided for by the Akeed canal.

ountry ; .
¢ ) f navigation, and the lock chambers should

This will be a second-class line o

be 105x 15, instead of 110x18. The saving thus effected will go to remedy

defects in the designs. (
Head Lock at Chillacampad.—T

sides of the lock, are inconveni

feet will be a proper width.

the water level being 17:96; th . .
Venkia, of which the Undi canal is a branch, receives a gma:t deal of \dramago,
d be made to these walls which®will then be g

he side culverts, which should be ori' both

The side walls are shown with their tops at “18-50,
o margin is altogether insufficient, and ‘as the

an addition -of 18 inches shoul 8
20, The masonry floor is 2} feet thick, and the lower sill 'is shown at 4 9-50 op

tho base of tho foundations is at 7; the bed of the channel is nominally at 766,

but really somewhat below that; ! 0 . :
below beg of channel, and the lower sill might with advantage belowered 6 inches,

and then perhaps the foundations at 3 feet vbGlO-W the silll Wi‘]fl‘d'o, if the lock site
be at some distance from the old channel and if the soil be good. TPe Widthﬁqf

3"
e ¥
b
‘

ently narrow, being only 18 inches wide; 24 to 3

the foundations are therefore only 816 feet

I



the roadway of the bridge over the tail bay should be in accordance with the

cale given in Circular 14.

Clillacampad Weir.—The bays of this weir are too wide for convenient
regulation ; the 80 feet of crest should be divided into 4 bays of 71 feet each; there
should be a proper shutter platform, and the shutters should be worked by screw
geariug. The width of the roadway requires alteration.

The crest of the cushion wall should be at 12:00 instead of 13-25.

The floor of the cushion ’ 975 , 11-25.
_ The top of rough-stone apron inner end . ,, 875
The do. do. outerend ,, 775

" Lock into Yennamadurru drain.—The side walls, as designed, allow a margin

' .. above water of ‘88 of a foot ; this
* Probably higher than this would be proper $Ehis should
y per,

for the river water is stated to rise to + 12 be'mcreased to 18 inches.*  Width of

(vide Gostanaddi outfall sluice) and 062 bridge should be modified., The lower

above that is too small a margin, sill is shown at — 4 : this appears to 1,
s

about 31 feet higher than would be proper and requisite.

Designs of Dams and Weirs.—The extremes of water level in ‘the Yennama-
durru drain should have been n}arked on the sections of the weirs to be constructed
at 74 and 11} miles from the head. Three bays of 7 feet each will be more
convenient than two of 10} feet each. The dams at 153 miles, and at the end of

the canal should have platform bridges across them, to enable the shutters to Le w

worked ; that at 15§ miles will require a pier at the centre to carry the bridge ,

14. Attili Canal, Estimate Rupeés 78,800.—This canal irrigates 39 v
i 9
the area of which is 56,557 acres. & villages,

L. present .. 22040
Area of irrigation {proposed v 34:330 ores.
Tt is a’branch of the main canal just below the Karkara

; . . purru canal
“the Ellore branch. The items of the estimate are— y and above

RS,

Earthworks 23,610
Lock, 4th mile, Godicherla -, 16,230
Weir do. ... .. .. e 4,090
Weir (surplus}10} miles ... .. ... . | 2,550
‘Lock at 13} miles ... .. 8270
Weir do. e e e 1,580
Head sluice, Ralinghy branch ... ... .. .. 1,110
Dividing dam, 16 miles ... ... .. .. .. 850
Do do. yos T . oo 820

] ‘ earthworks ... = ... et e 6,270
Minor chaunels { masonry v 8,920
Compensation for land ... .. .. .. . 4,500

The discharge allowed in the general statement of distribution ig 60,000 cubic
yardg an hour, that in the detailed
statement of the canal 56,400 cubic
yards. The latter qu:mtity is insufficient : this canal should certainly not get less

Appendix 4.

!

\

than the Ellore canal in proportion to its acreage, for it receives no drainage and
is described by the Superintending En-
gineer as running along a watershed.
Dividing the 156,000 cubic yards for the Ellore and Attili canals proportionately,
the latter should take 65,000 cubic yards. The arrangements of the canal, which

Paragraph 15.

are not equal to the discharge for which they were designed, must be altered -

accordingly. .

This canal has at present no locks, and no masonry works for regulating the
surface fall. Itisin very bad order, and greatly in need of improvement. It is
proposed to make it navigable as far as the large village and market which give
its name to the canal; beyond this point the extension of the navigation would
. add, the Executive Engineer states,
Paragraph 79.

renders such extension not absolutely necessary.

Lock at 4th mile, Godicherla.—The top of the side walls should not be less than

18 inches above normal water level, the main canal receives drainage and is liable
to have its surface raised thereby. This is to be a second-class line of navigation,

and the chamber should be 105 X 15. The screw gearing of the sluice gates is

good, but it is too slow for locks; the rack and pinion, or other more rapid move-
ment,~ should therefore be substituted. The upper part of the wing-wall on

section 22 is too weak. o
TWeir at 4th mile.—The arrangements require modification.

The top of the cushion wall should be at ... . 2400
Do. floor of cushion . do. .. 2050
Do. of rough-stone apron do. e 2225

Weir at 10} miles.—Ten feet bays are too wide for convenient shutter

‘arrangeme‘nts; the crest of the weir might be placed at 2125 instead of 2175, and -

then the length would be 16 feet, or two bays of 8 feet cach. The shutters should
be worked by screws or levers; the base of the weir wall is unnecessarily thick’
4 feet instead of 6 feet would be ample; on the other hand, the thickness of the
cushion wall is insufficient, and 6 inches should be added to the top and bottom
widths, The levels of water, etc., below the weir have not been given, but [
should say that cushion wall, floor and rough-stone apron, are all on too high a level,
Lock at 13} miles.—This has been designed with a chamber 75 X 10, and ig
called a third-class lock. At present only two classes of locks have been sanec-
tioned for adoption on the Delta canals, namely i— :
For first-class lines - 150 x 20

Do. second-class do. . ' 105 x 15
Where there i through navigation all the locks on any line of canal should be

of the same dimensions, but on a blind canal it may be worth considex:ation Whether,
in some cascs, it may not be advisable to save expense by introducing a smaller
class of lock where the size of the canal and the traffic may both be small, A

blind canal may, at a certain point, be treated asa branch channel, and where it .

may be desirable to render branch channels navigable, where also such channels,

" when completed to the full dimensions intended, will be under 20 feet in width at . .

the water surface, a small sized lock might with advantage be introduced. I do
not think, however, that in the present case it is advisable to make a difference in

greatly to the cost, and the Undi .
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tions contemplate

these may be sccurc

proposcd area 36,200.

the sizes of the locks. Id icl
. o not anticipate that there will b
. e 1
difference between the amount of traffic passing the two locizy: e(;y coz::fil?rable
, and as ill is an

. - Important market, and as the lower part of the canal will draw d £
produce from a

larg'e arca of country, 1 recommend that it should be arranged

na.wgatmn for the whole of the sixteen miles to Attili: the Ee as a second-class

this point will be 5 feet, and its width 26 feet; there is t,her ; epth oi: water up to

the ordinary boats from using it. ’ efore, nothing to prevent
Weir at 13} miles.—The _shutters should be regulated b .

levers. DBase of body wall need beonly o instead of 61 f y Scre?v gearing Or

_cushion at cushion wall crest level should be 12 feet. 2 fect. Width of water

Floor of cushion should be at | 135
Crest of cushion wall ... 1 5'8(;
Top of rough-stone apron 1975

. Concrete under cushion wall ... .. 875
ITead Sluice, Ralinghy tranch.—The allowance for this channel is 15,000 cubi
yards an hour, the acreage being 8,750. This may suffice for the aver a’ cuble
but it will not do for the maximum, and the vents should be made 3} x g2e SuPP}Y:
can be done without difficulty ; the 1}1aximum discharge will then b(; 18 6(%(’):3;1};
)

" yards an hour, which will perhaps be enough. There should be a proper shutt
- platform, and the <hutters should be regulated either by screw ‘gearing or othzr
1<y T

simple power.
Weir or Dam, 16 miles.—The bridge is so placed that it would be of no use’in
working the shutters; the latter should be attached to an upright bar passing
through a slot in the bridge girder, or in a scparate joist, and the shutters could
then be rpgulated by a lfaver.

The reduction of the size of the Godicherla lock will cause a saving of about

1,500 Rupees, and the substitution of a second for a third-class lock at 13 1 miles will
add about 7,500 Rupces to the estimate, and, similarly, 1,200 Rupees may be added

for improviﬁg other works, the total of the estimate will then be Rupees 86,000.
15. Costanaddi and Velpur Channels, Estimate Rupees 1,41,060.—-The altera-

d in the present arrangements are considerable ; they are described

in paragraphs 7 and 8 of the Superintending Engineer’s lctter and in paragraphs 32
to 52 of the Executive Engineer’s report. The saving alluded to by Major Fischer
has not been fully explained, and the increase of these estimates over those prepared
by Captain Ryves for this part of the project, after making allowance for the 14,000
J on the Karkarapurru canal, is not far from 100 per cent. IHowever

ts will be far more complete and efficient, and I think thai’:
tho results will justify the extra cost. In
the classified abstract none of the expendi-
ture is put down as belonging to drainage,
amount to navigation, but i}l reality the greater part of the
tlay will be in the interests of drainage and navigation though
1 indirectly rather than directly. P

£ cultivation is between 26,000 and- 27,000 acres, and the
For this the canals aro to carry 60,000 cubic yards, an hour,

or at the rate of 1% cubic yards per acre per hour, which, as the Gostanaddi receives

dl‘ainage and surplus, will be enough./

Rupees save
the arrangemcn

Appendix No. 6.

and only a small
whole proposcd ou

The present area 0

P TS

The items of the cstimate are— | RS.
Earthworks 64,060
Houd Lock e e e e ATT8O
Do. Weir . 4,670 ‘
' Gostanaddi Weir, 14th mile .. oo o 6,230 ]
Tlead sluice, eastern branch .. o . 1,020
Lock at Penumentra ... 15,000
Aqueduct Buswarowkodu . 11,270
Surplus below aqueduct 1,480
Drop do. 1,470
Threc Head Sluices 3,810

Surplus into Gostanaddi near Razukodu ... 1,690
Minor masonry works ... . .. 3,230
Compensation for land ... 5,750
Head Lock—This is a second-class line of navigation,' and the chamber
should be 105 x 15. The passages from the side culverts fo the chamber are
together of insufficient arca ; the velocity of the water entering the chamber
would, on first opening the sluices, be 88 foot a second. If the sills of the
openings be placed 6 inches below the floor of the chamber (the floor being
lowered to this oxtent for a width of 3 or 4 feet) three openings on each side, 24
feet wide and 3 feet high will do. This canal is a branch of the Karkarapurru,

and the height of the side walls of the lock is therefore barely sufficient; 3470

instead of 34-50 will be an improvement.

Head Weir.—This needs alteration— A
... 1850

The cushion floor should be at ...
The top of cushion wall at e e 22:50
... 2050

Do. of rough-stone apron at
Gostanaddi Weir, 14th mile.—Four bays of 11 fect each are allowed, but it
1

will be better to give five bays of 9 foct or six bays of 7} feet each, as the larger
span is too great for convenient working of the shutters. The details requisite for

checking the other arrangements of this work are not given on the plan, or in
the longitudinal scctions; thetop of cushion wall should not be less than 3 fect

below lower water surface.
Ileqd Sluice, eastern branch.—Full supply Jevel below sluice not given ; acreage
5,800. Discharge allowed 10,000 cubic yards an hour, the maximum should be at
31 fect, it should be 4x 4, or 4 x 38}, for depths

least 13,000; the sluice ventis 4 X ’ ;
of 4} and 4 feet in the channel rcsPCCti"dY' The intended arrangements for

working the shutters are not clear, propcr platform and gearing will be required.

Lock at Penumentra.—The design is said to be the same as that for the head
tions on that will be generally applicable

lock of the Undi canal, and the observa
to this. The levels marked on the lock plan do not correspond with those of the

longitudinal section.
Aqueduct over Buswarozvkodu-"‘l Jo not feel sure that this is the best arrange-
As there is

ment which could be made. Coo. .
channel immediately below the aqueduct, navigation has mot to be consmdsred,
4

to be a drop of 2 feet on the Velpur

o ek e ar e



Major Fischer indeed mentions (paragraph 8) that this canal could be made navi

gable throush to the Yennamadurru drain for about 40,000 Rupees, but ’f:"}-
not stated what the arrangements would be, and the subject need not be ::onsid1 "
at present. The floor under the aqueduct is to be at high water level, the Buzred
rowkodu bed is at + 2:30,and the drain water rises to 875 or 2'5(,) feet abwa.
the upper floor of the aqueduct. The design shows cast-iron girders of 15 ;') Vi
clear span with arches between them, and the bottom flange of the girders wojled
be 325 feet below drain water level. The girders themselves are somewhat under
the proper strength, as the breaking weight would be less than four times the weight
they would have to carry. The area of the waterway under the aqueduct is ;119
square-feet, against 457 square-feet, the arca of the drain cross section, and this
difference is, I think, too great, and five spans instead of three would ap,pear to be
required. On the whole it seems probable that it would be better to pass the irriga-
tion water under the drain rather than over it. The discharge of the canal entec d
'in the statement as required is cubic yards 36,950, but 45,000 might be all red
for in planning the work : the head available is 2 feet, and the vel?)cit wa ;’(‘i" 5

about 7} feet a second ; the waterway of the under tunnel would bi’ : ould be
numbers 5 square yards, and a culvert of 9 fect span and 5. feet high t ’ .rmfnd
would be ample. 1 calculate that the total length would be about 1;0 f ° Sprifnging
the cost would be 7,000 Rupees instead of Rupees 12,740 for the ect; and tl.mt
three spans) and the drop combined, or instead of about 18 500 faqueduct (with
aqueduct. This subject can be considered by the local ofﬁce;s ) fOI' an enlarged
plated improvements are carried out. elore the contem-

Three Ilead Sluices—In the absence of informat{On as to the. .
the sluices, it cannot be ascertained whether they are properly d ater level below
discharges required ; the vent is 6} feet wide by 3 feet high, and itevsvlfnlzdbfor the

uld be better

to divide the width by a pier.

The sluices-should be capable of discharging as a maxi .
prescribed in Circular 27, dated May 1870. The gsaving ef;:;l;;nl;yﬂtll?e(iuznht} es
of the dimensions of the locks will be, to a considerable extent, absorbed ineiu:lcxt'z):
ing the side culverts and passages, and in alterations to weirs. I propose to Il)ea.ve
the amount of the estimate therefore unaltered, until the arrangements at the

Buswarowkodu are determined upon.

16. Nakala Dran, Fstimate Rupees 11,000.—This estimate PTOVideS.for the
¢ an out-fall sluice, combined with an aqueduct, near Kattapolem,
{ shutting out Godavery floods. This work promises to be a very
design i3 somewhat cramped; an additional 5 feet in the width
11 be much more convenient, and will allow room for working
the shutter gearing. The parapet on the river side s.hou¥d not be less than 2} feet
above flood level, and care must be taken to connect it with the embankments in an
efficient manner. The foot of the cast-iron standards on the river side should be
bolted down to the masonry; the hinges and picrs of the swing shutters are much

too slight.
The alterations sugges
17. Drainage from Goslanaddi vid the Buswarowkodu to the Vempah creel, Esti-
male Rupees 91,900.—This work will, it is anticipated, have an important influence

construction 0
for the purpose 0
useful one. The
of the cross section wi

tod will raise the estimate to Rupees 13,200.

——

. this is an old shallow drain between

on the desired improvement of the drainage of this part of the delta. At present,
h escapes over the surface of the country, the whole

with the exception of water whic
of the Gostanaddi drainage finds its way into the Yennamadurru, which is unable

off the accumulated discharge. The total discharge of the Gostanaddi is
estimated at 366,000 cubic yards per hour (2,745 cubic feet a second), and of
this it is proposed to divert 160,000 along a nataral line of out-fall, the Buswa-
rowkodu, and to regulate the discharge into the Yennamadurra by & sluice.. The

to carry

works provided for in the estimate are— ) RS.
Earthworks 81,500
2,500

Compensation for land ... ..o ettt
£ Gostanaddi and Yennamadurra 7,900

I calculate that the discharge of the drain will be considerably le.ss than the
160,000 cubic yards required, and as it is of importance that the drainage should
be made efficient, it will be better to increase the area of the water-way onc-tenth,
which will make the discharge about one-ninth more. The face wall of the sluice
on the Yennamadurru side should be raised to 1450, or to 21 feet aboye flood level,
a margin of 1 foot is insuflicient; the shutter platfrom need not be raised. . On the
other hand, the height of the work on the Gostanaddi side may.be reduced 18
inches. The shutters should work in a groove; @ shoulder only is shown in the

Sluice at junction o

drawing. o . ~
The increase of the capacity of the drain will affect materially only the first

9 miles of the Buswarowkodu; below that the distance apart of tho embankments
will regulate the discharge. Rupees 2,100 will cover the additional cost, and the
estimate will become Rupees 94,000. o

18. Yennamadurru Drain {mprovementsy Estimate Lupees 28,800.—This estimate

provides for raising and strengthening the banks where nece.ssary and for admitting
flooding of the adjacent lands.

drainage by sluices, 80 as to prevent the by
Earthworks e 20, 1_30
Ten masonry inlets on wes pank, at 250 .- e 2,500
Four on east bank, at 1,000 - .. 4,000
Contingencies - e - 2,170
_8,200.——'1‘1)%6 with the Yennama-

19. Other drainages, Estimate Tupees 2‘ ’ . .
durru drain make up the 57,000 Rupees of one of the estimate for drainages. They

are the— : .
Bondada drain e e Rupees 9,900
L 1,650

Rudrazakodu e e
which affect the country between the Yennamadqrru and the Akeed canal.
... Rupees 5,760

'Kaza drain -
for the lands between the Nursapore canal and the Chinchinada channel.

Drain west of Nursapore canat - e Rupees 18,320
about one-third of the work here has beent donc, vide Appendix 5.

.
Baggeswarem drain L vee ver Rupees 6’900
the Rapaka Junnuf channels, and it requires to

Y

be deepened and the out-fall improved.
Razukodu drain

an old drain to the west of the,
Erlakodu

... ... Rupees 1,320
Attili canal which needs deepening
... Rupees 3,200
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runs from the Gostanaddi near Dantepully in a westerly direct:

to the same river near its junction with the YennamZdur:::.honé alnd t'hen south
have to be executed, except on the drain west of Nursapore, on Whin }T tedrtlb:“:orks
are to be built. The span of these bridges is much less than the e .I‘ldges
the drain, but aprons have been provided to protect them from th;n eg‘n width of
increased velocity of the water. It might be better not to cause an; :{: t: Oftt':he
of the drainage. Probably hereafter it will be advisable to give an out-leiu; ron
to this drain, for I notice that much of the land near the lower end is be] S ee
water level. . o high

20. Ellore Canal, Estimate Rupces 2,49,500.—This canal formg tﬁe north

boundary of the delta, and it is also the junction canal between the system 0"}
navigation in the Godavery and Kistna Deltas. At present the irrigation u:d::r

‘ it is about 24
¢.e., from Vizaisweram, the length of the Ellore ... o il o utdoutle thig e
rea will be about double this extent

canal proper, from the N undamoor aqueduct,
or48,200acres. Jtg length to the Ellore

is 38 miles
lock, the only ong ¢ .
. . . n the line, j .
The Ellore canal estimates are divided into the fOUOWing sCCtioI:, .ls 46 mileg,

ES.
Main Canal n
Mid-level Channel gz,;)gg
Low do. do. . 54,180
Pundikodu Drain ... vee .. 1 90
Drainfrom 94 miles on the mid-levelchannel to Beckley’s ,530"
drain, with other drains €y’s
Drainage diversion above mid-level channel o 24,000
Two Rest-houses . 21,700
Main Canal.—The works estimated for are— -~ 5,800
Earthworks -
Eight Sluices at 525 . ... 29,363
Ten do. ,,450 .. . 4,200

/wb

Eight do. ,, 876 .+ .. L ] 3000
Thirty-two miles of Distribution Channels at 229 7’300 / .
Twenty Dams across do e e 3’0‘:)8 'y
Contingencies ... e 3:897
At present the bed of t'he canal at the EIIOf'e lock isi higher than the lock sill, and
it is proposed, according to the longitudinal section, to place it nearly one foot
below the sill. This does not seem to be advisable, and I do not see anything to
prevent an adjustment of the bed and water surface falls, so as to bring the former
to 2091, and the latter to 2691, at the lock. I would reduce bed and surface f,]]s
31 miles by one foot: the average bed fall will then be— :
0'166 instead of 0-209 per mile,
and the surface 0215 do. - 0259 ,,
and from 31 to 46 miles the levels will be—

down to

Surface at 31 miles + 2818
” 46 . + + 2691
Slope 0:085 per mile, )
Becfat 31 miles + 2218
6 +. 2001

"
Slope 0-085 or the same as at surface.

The velocity will be more regular which will be another advantare
° »

-

The under-funnels already built appear to have been coustructed without
much reference to the circumstances of their position. Many of them might Lave
had much more hcadway, and consequently capacity for discharge.

Design for Sluices.—This requires modification—

" 1st.—Its elevation is insufficient, the ordinary depth of water in the canal
will no where be less than 5-80 feet, and in many places considerably over 6 fect ;
the shutter platform should be 6 inches above full supply level, and the roadway
over the sluice 3 feet above that level.

2ndly.—The tunnel should be considerably larger than the sluice vent, as
there will generally be a head of water.

3rdly.—The intrados of the tunnel should be at least 1 foot higher than
full supply level in the channel below.

4thly.—The side walls would make a better joint with the earthwork were
their thickness increased, and reduced 6 inches in alternate lengths of 6 feet or so.

It is not clear why the pathway over the sluices is to be 9 feet 4} inches wide.

Leakage—~In the water distribution statcment 1,873 cubic yards per hour are

put down as running to waste from leakage af three escapes ; the arrangements ought

to be made much more efficient than this would indicate.

Mid-level Channel.—~The general direction of this channel is parallel to the
main canal at a distance which gradually increases from 1 to 2 miles. Above the
bifurcation of the low level channel it is intended to carry 27,500 cubic yards an
hour for 16,000 acres of irrigation, or 1-71 cubic yards per acre per hour. Ihave
already pointed out that the total discharge of the Ellore canal proper should be

91,000 instead of 96,000 cubic yards, and even then the share belonging to the

" mid-level channel should be considerably more than 27,500 cubic yards. It has

under it one-third of the total area, and its full share would be '30,300 cubic yards
an hour, and prior to the redaction of the Ellore canal supply it would have been
32,000, It will receive some surplus from the Ellore main canal, and under these
circumstances 29,000 cubic yards will pmbab]y suffice, and this quantity should be

given.

The items of the estimate are— RS.
Earthworks g 23,800
‘Compensation for land ... _ 8,410
Icad sluice .. 1480
Four Bridges at 980 ... 8,920
Two do. at 1,930 3,860
4,330

Under-tunnel, 7th mile ... oo
Four Drops aLJOO ,800
Escapes and regulating bridge a 9} miles ... e 2,840

Do. do. do. 113 3,600
Do. do. do. 120 1,530
Three Drops .. 1,580
Twelve Village sluices at 420 ... . 95,040
Six Metalled crossings .. PGO

5 \ /:’
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T believe that a great deal of work has been alread

:;Zlectfl:}l:elébut no stat.ement o.f it has been forward};c;i.onj\Oi;:;tnzgi,t:eblow
papers thozcrhu'rt);en'r{:enimg Hngineer, the reply to which will accom ana theee .
It will’be o ghit will not come in time to b'e noticed in detail in these obpserzatio "
A :e'ssa‘l.roy tt.o accept, u.nder these circumstances, the goneral~ arrangem ‘;S-
e f}},le ho Tm;a 1?-nt }:avater is conducted by the main canal and tw ,{) cnh s,
Gon to 4L am.abe of the cpuntry,. 1 know that Captain Ryvy vo branches

e subject, and, though this plan is an expens yves gave much atten-
that no cheaper one could be devised. ' pensive one, it is very possible

. There are no cross sections of the channel, but the stat iti
discharges gives the bottom widths, depths, ete. atement of quantitics and

The channel will require a little enlarge ‘
- gement to i

cubic yards ; also below the bifurcation the discharge shzrﬁglebltlgo carry 29,000
17,500, and here also a slight increase of width will be needed © 18,400 instead of

Under the arrangements sanctioned in G. O., _
1870, the restoration of the navigation between thel\i::ni’liog;gifd\%grd .Septe_mber
effected by making the mid-level channel, as far as the bifurcati 8 T eyah will be
thence the low level channel to near Madapuram, whence anew :;rrll’ 1“;‘ "lgab}e, a.nd
only will be taken to the Weyairu, The carrying out of this pllaril w(i)lli I;{;Z;grztlt‘lm

10

requisite capacities for the channels down to their respective head sluices

The velocities, on the parts of these channels, which are to be used for naviga
tion only, appear to be lower than is necessary, but, I think, no altcration is n{:)w

- practicable.

Under-tunn

not what 18 requisite.
15t.—The junction of the wings with the channel banks on the north side

1 efficient one ; & wing about 10 feet long parallel to the axis of the chaunel
on each side of the drainage.

is a waste of masonry in the abutments which, for spans of
be 6 feet thick at base and 4} feet at springing.

o, Ttk mile.—The design is an expensive one, and in some respects

isnot a
would be reqmred

Qudly.— There

6 feet, do not need to
_Ifabridge over the drain be necessary it would be cheaper to lengthen
d to turn arches at the required level, than to build a separate

A culvert would be a cheaper work altogether.

Srdly.
the aqueduct piers, an
pridge of one span:
ing Bridge at 11} miles.—1 do not understand what the

Escape and Regulal
to have a bottom width of 20

4 arrangements are to be. The channel is
0351 foet. What appears to be tho bridge has a span of 15
h 13 of Executive
are to

intende
fect and mean width of
feet, and the other work three spans of 10 feet each. Daragrap
No. 482 Engineer’s letter says that shutters 8!

T be put at times in the bridge, and a¢ times

be the eseape, 18 adap’ged
n the mean

hy the sill
pe; also

but only one of the works, which appears to
It is not clear why, with a bridge of much less span tha

¢l, a masonry bar is to bo placed across the bed, or W
an the floor of the csca

in the escape,
for shutters.

width of the chann
under the escape shutters has been placed lower th

_or whatever may be the normal top wi

2 |

W.hy, when the depth of water is to be 2-24 fect, the escape shutters are to be3 feet
high anfl the roadway 74 feet. Then whence the water, to be discharged b t}eiie

escape, is to come is not evident. The longitudinal section shows that :he tai}I rac:
‘:’f No. 1 under-tuancl, meaning, it is supposed, the tunnel under the Ellore canal

is to cross the mid-level channel here, but paragraph 19 of the Executive Enrrineer’;
letter, and the drainage diversion marked on the survey, indicate that all, 0: nearly
all, this water s to be diverted to the Colair lake. The discharge of the channel is

under 10,000 cubic yards an hour (
channel no drain is shown to conduct the water from the escape.

At 121 miles another regulating pridge and ecscape is estimated for, but

apparently the diversion cuts off all drainage except that from a very trifling area
of country. Incach case the escapes arc to be just below drops, and, as faras I can

* judge, the proper plan would be to put a weir or a surplus sluice at (immediately
above) the drop if there be any surplus to be got rid of ; the channel water is
generally below ground level throughout each reach.

At any rate the arrangements appear to require re-consideration.

on with the low-level channel.

ed, will be

The design for sluices will be noticed in connecti

Low Level Channel.—The proper discharge for this channel, as revis
cubic yards 10,600 per Lour. The estimate allows for—

. RS.

Larthworks 6,150
Compensation for land 2,760
Head sluice ... ... 1,140
Dridge and drop, Madapuram... 1,430
Four drops... - ... 2,070
Escape at 2} miles ... 1»00'0
Bridge, Duvva road ... 1,100
Six sluices at 420 2,520

1,120

Seven metalled crossings...
ficd by the navigation to the Weyairu.

Some of the arrangements will be modi
be required, as the site will be altered,

The head sluice, if not already built, will not
and 2 sluice has been provided for in the navi

Design for Sluices —The crest of the reaf retaining wall is about 1} feet above
the sluice sill. This arrangement appears to be objectionable, and would have the
cffect of rendering the sluice uscless with less than 13 feet in the channel. The

pathway over the sluice would generally not nced to bo more than 3 or 6 feet wide,
dth of the banks.

gation estimate.

es the whole of the drainage work from Bodapod
der the pames of the Bodapod drain and
Esecutive Engineer’ sletter, No. 482,

Pundilodu Drain.—Thisinclud
to the Pundikodu. It is described un
Pundikodu, in paragraphs 16 and 17 of the
The 1tems are— )

75 cubic feet a second). Below the mid-level -

te
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. Earthworks.
Ny RS. RS.
Drain from Bodapod to aqueduct ... ... ... 4,722
Do. under aqueduct to Weyairu ... ... 2,840
Do. from aqueduct to Pundikodu an 34,600
dcepening the latter ... ... ... .. .. 25,336?
_Contingencies ... ... ... .. .. .. o1 GOGJ
Land compensation ... ... ... ... .. .. ’ 5,383
Aque@uct under Chinnakapavaram channel and altera- RS-
tions to the latter ... ... .. .. .. .. .. 183230
Bridge near Chillacampad over Bodapod drain .. 1,305
The Venkia water is retained at a high level by the Peramella lock, and

below that the Chinnakopavaram charnel cuts off the lands to the north from all

drainage,.except in a westerly dircction, into the Colair lake, and nothing had been
don.e until recently to give facilities for drainage in any direction. The Bodapod
drafn has been cut, and the aqueduct built so as to allow of the accumulation of
?::::agi;ar up to this1point being discharged into the Venkia, or, as it is called, tl{e
lake; ﬂey?i)ml-d ' further.west\.ﬁard the drainage will be carried into the Cola.u'
5 s} yoorun lko'd“v ‘Vhl(.:h will be deepened and otherwise improved. Appendix
10ws the expenditure which hiad been incurred up to the 31st March last; and the
effefzt has been that 1,500 acres of land have been reclaimed and brought under culti-
vation, and a further area only awaits the completion of the irrigation channels.

. '.rhe.drain from necar the aqueduct to the Pundikodu will be a little less than
32.1111108 in length., It is not clear why a bottom width of 20 feet is to be given to’
ﬂ}ls drain immediate]y west of the aqueduct, neither has any information been
given as to the relation of the dimensions of the drain to the area of country relieved.

Drain from 9% miles Mid-level Channel, ete.—The cstimate provides for—-

RS.
Farthworks o
Land compensation... 3o
Five Drops e e 3,370
Drains from under-tunnels of mid-level channels b
Tail races from Kykaram ander-tunnels in the 30th £.430

)

mile of the Ellore Main Canal

It would be advisable, 1 think, to have foot-bridges at all the drops cxcept .the
fourth. A picr in the centre where tl,xe crest is more than 12 fect Jong, and two p}Cl‘S
f‘jl‘ crests of more than 24 feet, would make it casy to afford this accommodation-
Fhe length of the drainages included in this estimate 13 about 14} miles.

@ graz’nage C{ivem‘on from Bathampudi tail race.—This starts .
¢ Ellore main canal, and falls into the Colair lake ; its length is about 9 miles.

from the 20th mile of

The works include— ... .. e we e wee eee e e BS.
Earthworks oo o ver eer e e e . 16,375
Land compensation... U UUPRO 3 ¥
Two Drops - ... ... .. o e 1,550
Sluice to Chinnanindracoli channel l,ggg

Bar at 5] miles
The shutter arrangements of the sluiceare complicated, and I think an effici-

ent sluice might be built at a less cost. The shutter should close on the highest -

part of the sill, and the parapets should not over-hang the face wall.
91. Rest-houses, Estimate Rupees 34,800.—In sending up the cstimates for the

eastern section of the delta, the Supcrintending E

rest-houscs on a design the arrangement of which was suitable. It was intended,
however, to construct a large part of the

.I:';Ote paragraph 22, DProceedings MMadras main building of mud, and this appear-
overnment, 25th September 1870, No- 2,355 ing to be objectionable, suggestions®

were made that the foundations and some other important parts of the walls should

be of masonry, and the rest of burnt brick-in-clay.
revised the estimate, but he now proposes that the walls throughout 51_‘?“1‘1 be of
brick-in-chunam, and he shows by a comparative statement that the additional cost

will only be Rupees 200 for each house. T

Superintending Engineer to build these houses are as follow :— .

One at Chettipett, which is close to the heads of all the pr.inc1pa1 branches (.,f
the main canal, and which thercfore is a very convenient situation. One at Kodair
on the Bank canal, and this site appears t0 be well chosen. . . .

Two at Peramulla and Akeed on the line of the Venkia and Weyalru,.the
former being at about 15 and the latter at 28 miles from Chettipctt, and these I think,
may be allowed. A

yThree on the Nursapore canal at Poravelly, Martair, and MC{S““‘“‘ It appears
to me that two rest-houses will suffice for this cana!, one of which should. be built
near Peravelly, but a little to the north of ity Whl?h will be abolut 9 ;m}lcs fr‘onl
Chettipett and equally convenient for the bank and Nursapore canals a(;\ td‘eb(’t‘le!‘
at either Martair or Palkoli, whichever may on the whole be considere d'.?’ t.he
Superintending Engincer to bo the more convenient. Both places are on district

roads, but the latter, if not undesirable from 18 proximi'ty to Nursapore, .wdl divide
o conveniently than Martair.

the length of the canal into two sections moT v ‘ of 4
Three on the Undi canal at Undi Bhemaveram .and e?rav.:;sar;lm, N (;es'e
places Undi is alone on the canal named, and as 1613 only 5 miles from Akeed, it

] ] di. Bhecmaveram is close
will not b ther rest-house ab Undi. : '
1 ¢ necossary o allow 8oL etween Palkoli and Akeed via Undi, and

to the Yennamadurru drain, on the road b : Akec '
as it is about 10 miles from, Akoed and 13 from Palko.h the SI:»?anO;; 1:\111 be con-
venient. Veceravasaram is only 7 miles from Palkolh andh6 rom Bheemaveram,
1 - e.
and I think t]lerefore it is unnccessary to nge a rest lOll-SO er .
1 at Prettipad, between 7 and 8 miles

Lastly, two rest-houses on the Ellore cana
from Chett’ipétt, and at Poola, which I bave 1ot been able to find on any of the

plans. The whole distance from Chettipett to Ellore is a little lﬁldler 4‘0 n;)ile;, ar;d
if this bo about equally divided into two parts by 2 rest-house, all that 1s absolutely

ite will then be a
necessary {or convenience will be secured. The proper site will then be at or near

- Chabrole. ' . 6 [_\

ngineer asked for sanction for five

Major Fischer has accordingly -

Lo places where it is proposed by the -



I recommeﬁd, therefore, that eight Rest-

. At Chettipett, -
» Peravelly,
ys Kodair,
sy Palkoli,

»» Bheemavaram.,

.y Akeed.
ys Peramella.

8. » Chabrqle.

Pk

NS oo s o

The estimate for
the difference betwee

houses be sanctioned, namely :—

these houses has been examined , and it has been found that

n the cost of using chunam for the walls of the main build-
ing throughout will be only about 200 Rupecs,

transmitted by the Superintending
advisable to adopt the estimate whi
and the amount to bo included in the

Rupees 23,200 or Rupees 2,900 for each of the e

as shown in the comparative estimate
Engincer, Such being the case, it Will. be
ch provides for this mode of construction,
estimates for this scction of the delta will be

ight buildings.

2. Total of Estimates.—With the alterations which I have suggested the

-estimates for this section of the d
amount of the Superintending Eng

elta will be as follows, and for convenience the
ineer’s estimates are shown along side :—

[ e

AMOUNTS

Description. Of estimates | Of estimintes Romarks,
a8 received a8 recoms
from Suptg. | mended for
Engineer. sanction.
RS. RS. :

L. Head Sluice, Main Canal 19,500 19,500

2. Main Canal o 49,000 49,000

3. Karkarapurru Canal .. 33,000 | 33,000 \

4. Nursapore Canal v ee| 2,09.600 | 2,090,600 Subject to a reduction of about Rs.

‘ 40,000 should the Mogultur
extension mot be ﬁnlilll}s(') sanc-
‘ ioned, vide paragraph [0,

5. Bank Canal .., 1,29,460 1 1,07,£00 Su{;,j?clg to a further reduction of
13,000 (14,400—1,400) Rupecs
should it be decikded to omit the
Khandavelly lock,

6. Venkia and Weyairu 11,960 11,960 d

7. Undi Canal ., wo | 1,10,700| 110,700

8. Attili Canal .., - 78,800 86,000 | Vide paragraph 14 above. 1

9. Gostanaddi and Velpur Canal.., | 1,41,060 1,41,060 | Will bo diminished or increase

S some 3,000 Rupecs according to
’ the plan ultimately adopted for
crossing the Duswarowkodu-
. Vide paragraph 15,
10. Nakala drain 11,000 13,200 I Vide paragraph 16

ié %ost:madgi out-fall and sluice. 91:900 9’,088 Do.  do. 17,

- Yemnamadurru drain ... ... 00 28,8 5 ide o 19.

iz %ther drains .., o 331300 8,200 } 57,000, ptdc paragroph

. Drai Q 32

u west of Nursapore ... 18,320 18,320 » Including two Rest-houses- .

15. Elloro Canal .., v | #2,49,500 | 12,43,700 {* Rest-houses provided for 8P

ately.

16. Rest-houses | . 29,000 23,200

Total... 12,39,800 | 12,18,140

ret e g o S =

P S
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-, same principle. Foot bridges may

;I'he total of the estimates for the Western Delta will then be— RS,

The 16 items as above ... ... .. ... .. .. 1218,140
Restoration of navigation with Weyairu, t.he estimate .

" for which was sanctioned in Proceedings Madras 1
Government, No. 2,300, dated 23rd September 72 500
1870 cee eee e wer weeade aee O ; .

Grand Total 12,90,640

23. Proportion of estimates belonging to Irrigation am.i Nav?'gatz'?n}respec{z'vgl:y
and cost of drainage.—Of the sum thus shown to be required, mclusw;aS 0 t }tl ;e (:al?sgseix; e;

i ; these improvements, 3
ture incurred up to the 31lst March last upon soficd
abstract, Appendix 6, shows that navigation will absort Rupees 4,:)1,473;023;11‘; ltir
tion Rupees 8,79,170 ; while of the former amount Rupees 24,490, an -

Rupees 2,903,930, will be for the drainage of this part of the delta. The estimates

may therefore be roughly considered to provide for :—

RS.
585,240
Irrigation ., ... .. 109, :
- 3,386,980
Navigation .t~ J 8:420
3,1
~ Drainage 215,
‘Grand Total . 12,90,640

y — remarks and suggestions
s of works. Man
24. Gencral remarks on some detail y ut & fow observa.
have been made in reviewing the estimates for the several canals, b

fully added.
tions which are generally applicable to the delta works may be usefully adde

Puddle.~This material should be used above all “walls which have to sustain a
174 o

pressure from water. Innone of the designs has any been shown, though attention

was called to this subject a long time ago-

egulation of shutters, sluicc? gates, etc.,
hat the power may be applfed_ at; a fixed
rked by horizontal levers, it is inconve-
d level when the sluice is closed, and
en—this inconvenience can easily be

Gearing.—The machinery for ther
should, where practicable, be so arranged ¢
or nearly fixed level. Where screws are W0
nient that the latter should be at the groun
geveral feet higher when the gate is fully 0P
avoided,

—These should be fixed in the case of
bridges for regular roads with reference
to Circular 14 and elsewhere upon the

om 3 to 5 feet wide, and should, when on
be f 1 top width of the bank.

Widths of roadway over masonry works

)
Vide G. 0., No. 1,676, 21st May 1869.

1 norma
the line of embankments, correspond with the

Jatform, not less than 2} feet in width, should be

Shutier platforms.—A proper P f establishments employed in regulating

provided for the convenience and safety ©
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. : ‘ ’ is shown in the statements

shutt, lui i ‘ . Trafic onthe Ca wals.—The traffic on thelcanals 18 §

li efx:s,h sluice gates, ete. .If it be necessary for them to work on both sides of the : A .27 e L(cl.onNe 9 1 4 the following is an abstract for the years 1867 to
ne of the shutter a safe width must be allowed on that side also. All regulating ‘ ‘ forming Appendix No. 9, and the ° ;

sl . . —
: wtters should be wox:ked from bridge platforms, unless the maximum depth pass- 1869 :
ing over the crest or sill of the work will not exceed 1 foot. Nursapore Canal-
. &3
§ tMetallmg over arches—Arches carrying roadways, which are to be used by = Boats.
: carts 1 . B [
- gl.aw,alrequu'e to be protected at the crown by at least 1 foot in depth of metal or . . Locks. Namber. | Tonnage. Empty.
I‘i . . . » / S
|
: ; ' . . =36 14,748 478
i alwaMal:gm to be allofved at masonry works above flood level.—This margin should : Nursapore ggwn... :13 % 6,763 899
; i ys be amp¥e. Itisa great mistake to "risk injury, and the resulting inconve- . {UP gég 1;,(4)21)’8 ?gg
levnlcff, y cutting down this margin toa minimum. In the Delta canals the water Palkoli %(I)’wn e 19,686 P
}‘ frofn :}51 nezrly ?Verywhetze liable to rise above ordinary full supply level, either , 1‘ Kavitem {])own... ?;; {g%gg 381%
| e admission of drainage, or from the closing of irrigation sluiccs ; lock walls ‘ Aartad ) {Up 758. ST o
1 and other works should therefore h h .o . artair Dowh... = 847 17,522 573
b able rise without risk ave such an elevation as will allow of a consider- ‘ . Up o e 12,963 738
% e 1t t1ou :"IS of damage and in order that time may be given for adjust- Itempudi gown... 1,163 " 23,747 \ 336
‘ talzen thatue :rs of escapes and other works of regulation. Special care should be : Peravelly e {Dgwn . 892 - 19,001 563
z is ery masonry work, whether constructed formerly or now to be built, 1,66,329
properly arranged in this respect. Avirage~| o 13,861
//______-——;_,’.,/'———_—:—_-‘———————'——*—‘

2. Eztent of nav‘z' bl ' i
. gable canals.—The lengths and cl avigable
canals of this part of the delta are as follow :— ; e Of‘ tho namie

The length of the canal being 40 miles, altogether 1,108,880 tons were. carried

i h a traffic
i 1 1 . the absence of water carriage, such.
one mile, and with the proviso that, 10 e be e e e diflencs

v o 1st Class. {%ﬁm:gﬁ}n T " would be non-existent, the valuo of the &2 pectively.
v e e e e e j i fer 1CS '
. Karkarapur : . 38, ! of the cost of carriage by land and wa
purru andiNursapore canals .. .. ..40 ‘; : i 0
T ’ “ .. 138 61
Total 1st Clas; .. 86, ' ? 1,108,880 tons, at 2 Annas - - ’34’,652
( Bank canal —; & , 1,108,880 ,, at}Amma .7 —
Gosfan dd'.“ e e oes veud veo e vos 240 1) N ce... 1 03 958 X
2nd Class.l Attili czzlmall and Velpur %?3 N | o S
2 ' g}ndi‘cannlr and Yennamadurru drain .. 28 :,, Bank Candl.
| ‘\:f \Venkia, Weyairu, and Akeed canals e e 38y, - - : Boats.
o | — | —
i Total 2nd Class ... ... 132 » , Locks. Number. | Tonnage. | Empty.
| ‘ ‘ , CreekBesuzies thf’ above 218 miles of navigation, there are about 50 miles of navigable | ,_\__._———————————/”/ T
P s and drainage nullahs by which many villages are enabled to transport their Loer 3,956 23
;! . Slll‘plus produce. o Kha.nda\'clly gg‘m - 74 l’ggé 132
f o , up - | 315 28
s 26. License fees on boats, raf ts, ele.—The collections or amounts due for license , Siddhantum e e et 1DoWD e 15 _____i__
1 ¥ * Appendix 7. fecs for the use of the navigable canals : (, (152}53
' E 1869-70 to R amounted, it “rill be S(’en)' fO!‘ the ycﬂ:f ! Averago-e-| . I U [
o : upees 15,687, The Ellore canal does not appear to be included in this ‘ — ——

of the tolls

rry as much traffic as the Nursapore canal
On the other

Statement of R 3 ret \ -third
emunerative W i urn. Nearly one-thil SHS iorati
‘ orks, Appendix 8. of facilities for navigation is

This canal will probably'ncver ca

T . hand, th . were for passenger boats. . froct of the absence i
} i and (;f t}?ima“agement of the navigation of the ‘whole delta cost Rupecs 14,000, ! bas donelm Pz-LSt Yiﬂl:i,- bcztag:f: very different result may be ant1.c1p ated five years
P bo take s amount Rupees 5,500, or a little more than one-third of the reccipts, 08Y 1 nevertheless very striking) 1 impro vements shall have been carried out and borne
| 0 a3 chargeable to the western section of the dclta. hence, when the contemplate® 7 }’F»




fruitz. The length of canal in use may be taken at 15 miles, and the tonnage
carried 1 mile will then be 49,590,

. , RS.
Cost of Land carriage 49,590, at 2 Annas .. 6,199
Do. Water do. at 4 Anna .. 1,550

.

Difference... 4,649
Venkia and Weyairu Navigation. '

Boarts.
Locks.
Number. | Tonnage. | Empty.
Nundamoor e {gp - 851 20,984 1:132
own ... 417 10,128 5

Peramella {Up 600 15,027 | - 115
‘ Down ... 300 8,558 360

. 54,697

, Average... - 13,674

ESS e

appar'I; 2:1)}77?:V1868h§€?wed & very marked increase in the traffic, and 1869 would

Nundamqoy lockex 1f ited a stil] greater development had not the closing of the

returns at the Yaluun Zr;unately_ put a stop to through navigation. The traffic

" plete, but apoans tl“lpa | ock, which is the tail lock on this line of canal, are incom.

carried 35 Pparently the trade may be estimated at half the above average tonnage
miles each Way or 478,590 tons carried one mile,

Land e , RS.
anc carriage, at 2 Annas .. ... .. .. 59,824
Wateg do., at} Anna e e L 14,956

Event ; . Differcnce... 44,8068
vally the trafic on this line will probably rcach one million tons carried

one mj| i
e €, and the value of the navigation to the community would then bo about
€ lac of Rupees annually, |

~— i Ellore Canal.
, ' Boarts.
o Locks, ete. ——

Number, | Tonnage: | Empty.
-\‘X\ S S
Nundamoop Aqueduct ., {gp 1,005 23,565 766
E - own .. ..| 1450 | 83,014 355
E own 1,715 37,051 126
lore Aquedut ... - { 575 6,614 455
"Down ... 692 | 15,025 80

g 1,31,184

— Averago...| | |orgGE

s The length of the canal in the Godavery Dist_rict being 38 miles, the trade
was equivalent to 1,661,664 tons carried one mile, and the value of this means of
communication to the population would be approximately the difference of the
cost of transport by land and water or ° BS. .

Land carriage, at 2 Annas : 2,07,708
Water do., at} Anna 51,927

Difference... 1,55,781

This canal will, relatively, be the most costly both for construction and mainte-
nance in the delta. Appendix 10 shows that the past capital expenditure has been
upwards of 7 lacs, and the proposed outlay is nearly 2} lacs, so that altogether the
capital investment will amount to, in round numbers, some 10 lacs of Rupees.. In
return for this 48,000 acres of land will be irrigated and the country drained,
while a trade of no inconsidcrable magnitude has been developed .and will no
doubt be largely cxtended in the future. The results will be very satisfactory, for

the returns will be about 16 per cent.

28.  Probable results of ezpendilure.—-—TheVPres‘ent proposcd_oﬂtlay is,. as ah: eady
detailed, Rupees 12,90,640, and the returns expected from this expend.ltu.re 15 the
water ratc on 94,000 acres of additional irrigation, which for the first or Pf‘mC}Pal crop
only will be 3,76,000. There will no doubt be some S.ECO?d crop culmvatl?n, and
there will be some cxtra receipts from navigation, but it will suffice to consider th.e
ultimate gross returns from the outlay recommended to be as above. The addi-
tional expenditure for maintenance may be taken at 8 Am.]as an acre or Rupees
47,000 annually, and this is considerably in excess of what is at present allowed.
The net reccipts will then be Rupees 3,29,000 or 254 per fzcnt. It is no.t supposed
that such a return will be immediately or very soon.r.eahzed, .but as, in order to
ensurc a net return of 10 per cent., it will be rcquls;te to bring only 3(';,000 out
of the 94,000 acres under irrigation, it may, I think, safely be as:ufue that}the
improvements will not be any tax on the resources of the State for more .t :a}n
one or two scasons at most. The -work alrcady done ha',s-beeu.exee.utcd Wwithin
the cstimated amounts, and the Executive Engineer has, in framing his estimates,

ich oet his work don
allowed rates somewhat in cxcess of those at which 1}9 can now g . e,
f detail have to be made in carrying

80 that although a good many modifications ot ¢ v IRes
out the improvements, I do not think that there 18 any pr obability of the amount
of sanction asked for being excecded.

regards future expendi-

The above remarks show, the aspect of fhe plr?eesc:lf?: are likely to ‘be, taking
oy - ) at th orenera ) o
ture, and it may be uscful to see Wh’wTh’: sl:ateme“t’ Appendix No. 10, shows that

past cxpenditure ulso into account. : oste i
tho total expenditure chargeable to capital, on the kas1 zfsfhglv;es E)r;xt ;iescs:;z:
of the delta, amounted, up to the end of 1869-70, to Rupees RS .

» 4P ided for in the estimates now submitted

Rupees 1,20,291 appertain to the works prov : :
forlsancti,on,’ lcaving Rupees 13,61,020 as the expenditure prior to the commence-

ment of the improvements. In addition to this amount this section of the d.elta.is
chargcable with a share of the cost of the anicut (Rupees .15:66;574), and this will .
be 55 per cent. more than the sum debited to the eastern scction of the delta gr Rupeeg



k|
4. The statement marked A. exhibits the extent of land now irrigated ané

that which it is expected will be hrought into cultivation when the project is com-
pleted as far as we can now provide for it. These statements have been prepared by
the Range Officer and the Revenue authorities, and considerable diffcrences appear
in them ; but, for thé reasons given with the Eastern Delta brojcct report, the figures
of the Range Officer have been adopted as the basis of the scheme. At first the

statements f:urnished by the Tahsildars through the Collector differed so widely
from those given by Mr. Rundall that I had to return all the papers for re-considera-

tion, and a good deal of delay was caused thereby. It will b obscrved that the grea
differences occur only under the Nursapore and Velpur Canals ; the others are merely
nominal, and even under the former canals the differences are not so great as to
require material alterations. The total area for which water has been provided is

- . : rater
~ See paragraph 109 of Mr. Rundall's report, 2202000 8cres, and the quantity of water

(626,000 cubic yards per hour, or rather
acre, a full supply of 2 cubic yards per
1is delta, as there is a vast extent of low-
h water, and would be very difficult to
As it is, agreat deal of land is now swamped

‘more than 12 cubic yards per hour per
hour per acre) has not been provided in tl
,lying lands which do not require so muc
~drain if more water were to be given,
by the supply as existing,

5. The main canal conveys this volume of 526,000 cubic yards per hour
for the first mile, where a small branch running towards Muddoor takes off and is
DOW capable of carrying about 43,000 cubic yards per hour. This branch was
omitted in the former project ; but I have retained it in this, as, in the evenfi.of
more water being required to be supplied to this delta, the head for the first mll'e
' a.nd this branch alone will require to be improved to convey the necessary quanti-

ties, and in the latter the work can be more economidally executed than in any
other part of this large channel, as may be observed from the several cross sections.
Near the second mile the channel again divides, and at the fourth mile all thfese
several branches unite and flow down to the Chettypet Calingulah at the sixth mile,
Whence the general distribution is made as follows :— "

1st.—Karkarapurru Canal takes off 220,000 cubic yards per hour.

2nd.—Ellore Canal head takes off 156,000
3rd.—1

9 9 .
90,000 cubic yards per hour are passed over the calingulah itself

for the supply of the Venkia and Weyairu.
. 6. The Karkarapurru Chanpel at the head has to convey water for three large
distributing channels, which have' a]l to bo made navigable. These are—
.lét.-—Tlxe Gostanadd;
2nd.—The Bank Canal,

3rd.—The Nursapore Canal.
There are so

and Velpur Channels.

me minor channels requiring no particular notice.
.. 7. 1 have somewhat altered the arrangements originally proposed for the
- Gostanaddi and Velpur

; Channels by allowing the entire supply for the latter t.o
‘.be' drc')pped 1‘nto the \former and conveyed by it to g suitable site, whence a weir

the Karkarapuryu panal has not to be widened and decpened fzr several miles so much
as formerly allowed for :

; second, the navigation for this tract, by being taken out

[ - b gy r
for the Uttali Channel, and 96,000 cubic 34!

_Imunications.

‘into the river itself as had been suggeste

ofan old delta drainage channel, has been very considlcirablly imfrozr}:\d; artd tl.lsir](:;g;
i i ind it \bove Penumuntra the water 1

by removing the calingulah to a point muc}l a ' .

w);ll within soil and :he drainage below is left entirely free, so that there is no

occasion now to embank this and provide drainages with outlets below Penumun-'

tra. . . . :

8. The several plans, sections, and estimates heremtlf sent exglamt.exactly
the work to be done for these two channels. The only pom(;; 1 neei oaﬁloe 1::top:;;
ticularly is whether the Velpur Channel should not be made navig

1 1 t it is left
1 th the Undi Canal. At presen
Yennamadurru Drain and so connected w1 e acquimmend in bocause

as a blind canal, an arrangement I do not like, 0 Rupees would be requiréd

the extension would be so very expensive. About 40,00

o 9. The DBank Canal is the next work to be considered hercabouts. This

ine i impo ing capable of
channel has been sadly neglected considering its vast m}?ortz::?ez;le :ljandlz o of
irrigating, as it was intended it should do, some of th, m

. g ith all necessar
delta. The present design provides for completing this work with v

i k below
cov e ; he Godavery by a tidal cree
masonry works and to make it’navigable into the y

. . ¢
and this part of the delta will then be prowded with mos'

into the Dodeeputtah Creek. instead of
d. as ‘this latter arrangement offered no
, more expensive to adopt.

10. I have finished the Bank Canal

e o reover
advantages to recommend it, and was, mo !

ins

11. The Nursapore Canal now rematn 1 oen as far 1 its oar thworks and

icati irrigati in very 8° . : bad order. All

navicating and irri vatn_lg canal, 1 3 are in very ba . ’
genel;al segctioning acre concerned ; but the locks on 1t )

. 133 the canal itself has
. “quire re-building, and _
. one at Nursapore itself, req N ith the Uputair. The
:Lzzliznn;; tz Mogultur pto complete the navigation Wi P
o

esign ent with this report.
designs, etc., for the necessary works are all sent Wi N
12 ’ It;,w iginally proposed to gurplus the Karkarapurru Canal waters in
. as originally d 0

el : but this design has now been some-

th}? Fakaﬂ?ﬁle); a:; il:{vglefziilza?oaixfcllha;norlz w;uld hax::et‘:io vziu(i?;]i :o v:::; 311;1;3
mels G ’ y ing the requi ;

ke it capable of conveyl’s A a blind one and

‘:r}ll?la Channel ’totmzeedone (f)very year, 88 this cham‘lel is .nt(?w(ro(r;;l);mulah ono and
his would have to o the irrigating 56ason. The existing D’t onith

silts up very much dlf!‘“:‘g the u'tr °s a ;lrplﬂs for a pox.'tlon of the vlva eis t:h (;1 b();
t? be lowcred, anq will then acrkais to be constructed in the Bagdeafxa athé ew eta

nfdt‘l)lfe;lémlz tlhe B]::{; surrglhui: :Zrangémént provides means of reducing ater

0 akala .

d the former is, moreover, to
Bank CanalS, an . ) T
at the hi?d; Of,bﬁth the fg:sii?:igngm last reach to discharge any waters finding
be supplied with a surp

hei d th al and being in excess of its reguirements. The Bank Canal
their way down the can ttah Lock.
: Dodeept e e
will also h;v:, ‘a s.urplus Z;u; :;tpﬁe o next main distributing canal is the Ellore
13. Returning to Chettypet,

bic yards per hour—60,000 cubic. yards
Canal head. This has to convey 156,000 cuds p};i' hour for the Ellore Canal proper

[

s e

. - d .
to complete this work, which, however, can be added to the estimates 1.f approve

to be noticed. This is a high-level



']

14.  The Uttali Channel, which takes off three-quarters of a mile below thfs
head, is at present entirely unprovided with the Decessary masonry works. It is
ow proposed to put a couple of locks into this canal, and to make it navigable as
far as the large village and market of Uttali. The head lock is to be a second (jlass
one, of the dimensions generally proposed for the delta ; but the second lock 18 t.o
be third class, as it is not proposed to make this a through navigation, and l.t 1
very undesirable to allow the larger class of boats using our canals to pass 1nto
channels not supplied with sufficient water for their use; and, as a good deal of
eXpense could thus be saved, I haye adopted the above arrangement,

15. This canal is at present in g
channel and running on the natural diy;

Place—banks worn away,

‘ side slopes destroyed, and the irrigation and navigation
mperfect, notwithstandin

g that an abundant supply of water has always been avail-
able, and the People are most anxioug to obtain it both for jrrigation and navigation.
Mr. Rundall expeets there will be an increase in the cultivztion of some. 11,000
acres, and the Revenue authorities rate this somewhat higher ; and, looking to the
results already obtained with such imperfect means and with a total absence of all

Proper facilities of transport for conveying surplus produce to markets where aT;
tnereased value could be secured for it, there is no reason to doubt this work wil
n time be highly remunerative an

d fully realize all that we expect from it.

16. Taking up the Ellore Cangl proper from the head of the Uttali Channel,
© is one unbroken line of navigation for nearly 40 miles to the Ellore Lock,
anal from the Kistna is effocted. It will be scen
ave adhered almogt entircly to the arrangements

distribution of the water for irrigation and the

The only point on which I consider it is very
navigation here ig g very important, the canal
Iam fully aware that this kind of work is most
ell worth incurring the expenditure to develop

the country by keeping its communications a3

ther

made by my predecessor for the
Passing off the drainage waters,

€xpensive ; but it ig neverthceless w

as fast as possible the resources of
perfect as possible, '

17. " The designs sent up for this work explain in detail the general‘ principles

on which thege have been framed, I may perhaps be permitted to remark here that
Iam not much in favour of the Proposed arrangements ; but the works had been tO'O
far advanced to make any alterations even should these have been approved of ; 1
18, therefore, unnecessary to discuss this matter, One arrangement only I have
_ dlsallowed, and that is to have so-called self-acting shutters.  These I consider
- Wtterly useless in our canals, carrying so much silt? as these do, in the irrigatin8

0%¢ we now have are worse than useless—in theory

18. Tt is expected that this canal will irrigate some 48,000 acros of land, and
Up to date 25,000 acres are

by its waters. A large increase it i

~a delta for navigable purposes when the

: end
" and tiresome even to the patience and

~ system adopted, such as we have in the

"regulated, the demand for it constantly increases, and notdi:uvl;:;hv‘;lﬁznc;];;w::;
‘proposed for this tract of couatry are comp l.e fed fo. coﬂn:}f demand for the water
the markets, to which this affords such facilities of access, the |
will go on increasing. '

?9. The outlay proposed for this canal is doubtle:«ss tf]fgxf,une?iy ciftilj::ioorf
Rupees; but the returns expected when the whole a;‘ea. 1;116 :V atéxl')-rate o 23,000
are sufficiently remunerative to justify the proposal. ald be 92,000 Rupocs a
acres of increase of cultivation, at 4 Rupees per acre, g(;x' enditul,‘e, and it must

~year, which is nearly thirty nine per cent. on the I?TQILO_se o eI:: ¢, is yot in an imper-
not be forgotten that this canal, like many -others in this p ei;] be:; 1 fuirly arranged ;
fect condition; in fact, the water distributw.n has nelver };Oduce trom the fiolds o
no facilities of communications for conveying surp l.(lis p.nao.e of tho lands is yot,
villages to the main line of navigation exm.; th; ’chl;zal 0 Oulation is very sparse.
very incomplete all over this tract of country; an Pni)ved or even partially
When all these causes for retarding progress have been rZIized ’ The scheme is a
mitigated, if even only half, the results we E-XII)‘;C:‘ aIr:rI:;f; ’

very promising one, but the prospects are brighte

20. I have not included in the above proposed outlay the cost of restoring
. av

oolah Ilead-sluice, with the
the means of communications at its head, or from the Aroola )

. Separate designs for
Venkia, owing to the failure of the old Nundamior I;zlzli{deratilzn and ordors of
this project have already been submitted for }t e (;t b added hercafter to
Government; and, whichever plan is adopted, the ;Ohave wothing further to add
the estimates now sent up for tho Western It):el:'a.beyond referring to the opinion

i ig matter,
to what I have already urged in this ) ¢ that soon even the Lower
. 3 of his report,

Mr, Rundall, in paragraph 7 rv SAIMC Teasons
:?’I:(;Sisridblgow the Pcram,ullapLoc?( must bo abanfiofd i:le‘rtllllrjlvéaZal adopted for
I ha};e all along maintained, and the line of ;h; C:l;:e?l)lan using the drainages of

. e W .
the navigation; and no doubt nothing coul supply of water has to be fl‘lrmshe‘d
. fill them up and destroy
dircct from a river whose waters convey Silt encugh to

il in all deltas'is such
. ist.  The nature of the soil 1 o s e
the patural uses for which they exist. Iy strained, take any cour .

that these drainages, except when fMﬁﬁmzecome filled with long grass g‘nd jungle ‘
tortuous to the last degree; and, as they tion is about as bad as bad can be,

aviga ; .
from the constant presence of water, the Davig rance of a native boatman. Sir

| 1y to let the people see the ani.cut was no.t; a
o drinking purposes to villages which
er' fotl;xo worst :casons of the ycar. Some of
rm],'nes of navigation only because funds
srf;ct system ; but, now that the success

A. Cotton used the drainages at first
myth, and to afford a supply of wat
knew not what it was to have fresh watc
theso lines were subscquently adopted &

oro not Lortheoming to adopt & more Pie of all neglect and opposition, no reason
.o in spi
of the project is beyond all doubts in

doned at once and a better
i dients should not be aban it Tocks are
hatever exists why these expe Nursapore Canal, bad as its locks are.

uting head at Chettypet, we have
d irrigation to describe.- For these
d over the calingulah at this place:

S

. 'b

21. Recturning once more to thfa ‘iliit;lan

the general system of the Weyauu.nawgae .
purposes 150,000 cubic yards per hour ar¢ p




these flow by a natural channel below the Weyairu Aqueduct as,fal‘ a:rtﬂ;:
Venkia head in a channel described in paragraph 55 of Mr. Rundall sl r.epconsi-
fast silting up, a result which might naturally be expected to ta1.<0 P ;L:ountry
dering it has to receive the drainage waters of some 900 square x.mles 0 o
besides the waters of the Godavery during the time this river is .convey 1’tbthe
maximum quantity of silt, and hag had a calingulah placed across it to sui
requirements of the navigation and irrigation in this tract of country.

2. This work is known as t};
into the Venkia Canal.
tortuous; below Ravipad, h

e “Davva Calingulah,” and raises the Wftter
The channel at the head is in soil, but ‘ez
owever, it is carricd between embankme{lts -ml())ut
direct to the Peramulls Lock, and these no doubt are perilously , ,hl‘(?h’ ood
the arrangement has been in existence for many years. The lock 1s 1.nl gcan
order, all except the gates; there is, therefore, no alternative now whic 17 o
b> resorted to to change the eXisting arrangements, but to provide a bett'er 8y shen
of discharge for flood-waters, which has been adopted. At any future time, Wthis
the line of the Chinakapaverum Channel is to be taken up for the navigation, d as
matter should be looked into and arrangements made for lowering the healt '1021;
much ag possible. It is, Iconsider, & very wrong principle to adopt a l}lave
such a flag country as a deltg ig composed of, to

. even
great heads of water against earthen embankments, so liable to breach from

natural causes,

most valuable channels of this delta Wl.lich hges
tanding its vast importance and the m}llme:ah
e canal it is now proposed to make a t 1‘(()1 :n
‘ navigation,'and to be connecteq with the Yennamadurru Drain so as to aﬁof;ered
outlet to the Ubputair and the markets of the coast, This tract of land has su
fearfully for want of proper meang of communications,
25. In paragra

. other
Phs 69 to 74 of his report Mr, Rundall describes the
general arrangement

: d
hd » - » lon an
8 which exist, or have been proposced for the irrigat :

below the Yelloorpad lock towards Mogu
taking it out of the old Ubputair, This, ho
on; at present wo have enough

TR |
ltur and 50 improve the navxgatlf’(;ler gt
wever, is a matter for future consi
to do to perfect the other works,

r distribution explains in detail how the Wa;()::
n canal and its several branches. ' With regar
that matters are not in a very satisfactory st.at%
any years in charge of this range, alludcs to this1

26. The statoment of wate
are to be disposed of for each maj
these latter it wijl be observed
Mr, Rundall, who hag been for m

- Canal for four miles is high for easy n

*usti lay.
that Iam aware of can justify the outlay

of suc
~ patam, that place is by no means

»

. nly wonder is that so much. of .the
paragraphs 107 and 1018 dOf Tsf;:ptf:; ;:gets:;eh(;s {een realized at ;il, c;‘rlllsi:df;;x;g
prospects origmal.l yhlrfl s?;ﬁome has becn dealt with for so mafl.ljf Y:rd <;n any wrong
the manf“;r n]iazzlf)een ihe case if the project had b,ielll put torw:

I;:itnléfs IS:: )irncorrect data, or Cl‘;dﬁ I(;Oﬁolii' bi::ull(l:oivledge and ﬁlilmer faitil ﬂ;%];

designing this truly noble work ha sol(1 bo matured by a rigi dA ad crenco 01 he
ilgan‘inea scheme of this scope cou ther of the petty.detaﬂs on whic

;;)np erizal forml.ﬂae 2 f Hydrauhcsﬁf;rd 1;?0 ilz}cru(})?ied the time of his ;gfteii(t)lr:oil:c};

tfiﬂilng I:nzizfsle‘:zleinin;:om it, as has been the case in other pa

single cha g

ity in the Main
, o7 . The velocity 1n
oo hich 1s to Prevaul in them st how it can be
cxhibit at once the velocity whi " pavieation ; but I know no
O

. ter, and which
: rolume of water,
di 1 a canal having to deal with such a v
avoided in so large

ulation of the delta
ugment as the po ilities of transport
TR ly be necessary to aug , by facilities of transp
it will most Probas}z) 3; ces are more and MOTO de’ el()hpmiintzr ior. In the Karkara.
increases axifi Il’cé:i raend connccted with the coast al(lidltb:lieve myself wo originally
being establishe ity is very high, an - r, no help for it
anal again the velocity is There is, however, .
purru Canal ag . t a slope. been designed to
. . th too grea als have )
laid out thx?ﬂch:hnnel :‘gcptions gI think all the otht?r cz;I;d irrigation in as good a
. € €XCC ) 1cation =] . .
now ; but, with thes delta for both navig ssible without
: elta Sy as poss
suit the requlroll)ncg , -OfdtheThe former has been made as easy
manner as can be devised.

ter' . »
ly sacrificing the demands of the lat e to bo similar fo those
-y The 1 bL for the scveral lines of na‘l’)loa o misunderstanding, which
28. e locks et to say by 50 e
I regre : for the second clasg
sent up for the Easterzl fD dtt?};e dol;{)jle culverts in the plans fo
I cannot at all account for,

, ittec s dl 1 ’S lock is a new design, which can be modified
tion i 1 The third clas ©
1on in the cstimates.

much, and 7 feet would
1of T consider the width allowed by us too much,
if not approved of.

i rizable channcls.
. fthe mmpl‘ navig y :
probably mcet all the rcquucme}ltsc ; has been estimated for as a first class lock gg
40
29. The new Nundamoor

: 1V such a line of
rily expensive on
ider the desien most unneCGSSﬁllge ofI') has ever been assigned
ider : W
ordered, but I cons ¢ Eatever that T am &
1catl No reason w
communications.

i tance of ap
. gt evond the ecircums
i is a first class line of navigation };glla Lock in good order and
for considering ﬂ}ls a. t as such: and, with the Pera
officer once entering it as )

'3t is ooine. I respectfully
' x 100, 1t 18 going,
monsi ely, 15" it 20’ x 150, Nothin
dimensions, namely, above 1t X & g
const{'ucted of the (;) o oitlable expense t0 build 1002;;3 in that direction is large ; hut
submit, to great and av TheTll;zre are no large markets to whicl,

ies. | T
no passenger boats ply there, only dhont | should ever be extended to Masg[;

. ana .
. 1 if the ¢ ) s to require a firgt
crowds desire to resort, and, ever h importance now a 4

T ma and yea its v wi ly decrease ag
g it, and year by year its value will probab

.
class canal being made for it,

o YOr WOrsC.
the anchorage gets worse and wor . as possible N
3 ing ar as 16 was po ble, have been arranged on one

30. All the calingulahs, as f.

) w crew shutters 1o 1a ilitate the discharge of wat
ith screw shuttors & facilitate t g
uniform design and fitted wi h

y the officer entrusted with .

I have provided funds for their construc.



tree sluices—are done away with, the regulati

-dee drainage estimates,

Surveys for w
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over them. This arrangement is the best we have yet tried, one man can in a

few minutes raise or close these shutters with no noise, and the level of the waters
are thus regulated in the most perfect manner,

When our irrigating sluices are as
conveniently fitted with proper shutters, and th

ose abomirations—the old palmyra

ng of the water will be brought to-? ’
great a perfection as it is capable of, and then, but not till then, will these daily

quarrels and disputes between villages cease, and then only shall we- be able to
determine the duty a cubic yard of water should do.

3l. Having described the principal irrigating and navigable canals, I proceed
to the main drainages. These are described in detail in paragraphs 87 to 99 of
Mr. Rundall’s report, and are as follow 'm0

' 1st.—~Nakala Drain.
2nd.—Gontair do.
3rd—Gostanaddi  do,
4th—Yennamadurru do.
5th.—~DBodapad do.

32. The Nakalais a large natural dr
an inclination of ahout g foot a mile in its
this a line of navigation, and a lock had g

ainage channe] of areat capacity, having
bed. It was originally intended to mall{e
ctually been built at its head ; but tho
in favour of the N ursapore Canal. Thas

The only thing re
the Godavery running up its

banks on either side. I
the plans herewith sent,

quired for it is to provent the flood-waters .(:f.
bed and destroying the villages and cultivation on 1ts
t is proposed to effect this by a sluice aqueduct, as Shm‘vnblln

In constructing this work I consider it would be adefl 19
to have a Pathway alongside of the aqueduct for foot passengers only.  Some Little
additional expense may have to be incurred on thig account, but the work would be
made far more ugefyl, The embankments on either side below this require to be

. 1.
Proposed to suit the navigation from the Bank Cans

ice.
e to be maintained to protect the land below the sll);; o
By this work also g tract of land, to which the Chinchinada Canal was und

X . 1
convey water, can now be most Conveniently irrigated from the Bank Cand

33. The Gontair Drain requires no particular description having been already
partially improved, and its ‘

. d;
urther mprovements are provided for in the (ostanaddi

The river embankments hay

34. The Gostanaddi Drain hag to 1o
but the arrangements proposed malkq am

s L4
used at its thead for navigable purposc??
able for drainage p

uch larger portion of the lower end av#”
urposes, whilst the Velpur Cl

duties. Thisdrain is affected by the Yennamad
floods of the Weyairu and Rallj

Proposed vig the Buswarow kod
18 made in the estimates as or}
®1ore or less affocteq by the

hich are well ady

urry, and this again is affected bY :hiz
Madugu. To relieve it i its lower parts a cuor X
u into the Gontair Drain, and provision for the wwi
ginally designed; but al] this system of drainag® tho
construction of the reservoir at Unnamoolunkﬂh} 0
anced, In ordinary years I consider the provis!

. ) . s toating
annel will relieve it of all irrigati’s

. L 3 nn
basn completed, neithor irrigation

oy

iticate the inconvenience now so loudly
comp]al'ned ° 101;' the Weyairu will be so controlled by ft as nfolonu oct
the drainage Wzlllte;'srothcse hurricanes usually occur after perm.ds o e 51 & tal:e {;
delta very muc ’ Owould be either empty or very low, and f1t WE o ko 8
Whinbg;; Zefsfja?t?: to fill it, all which, however, in the event of suc g
vas ]
ring, now finds its way over this delta. ¢ nnémad
35. Such works as are reqni.red for the‘ t?on s
enterad i tho catimsten, sor 70 Partlcul'ar de:;z;phas to carry the drainage waters
36. The next is the Bodapad Drain, W

of the tract of country north of the Venlj?e d under the general sanction at:corded
i d were exec . it is not neces-

o o this 9:'3 czzlp:tz,oa:lterationé or additions are proposed, 1 .

by Government; and,

-sary to enter morg fully into the details.

urra Drain have been
is now required.

‘ 1 ragraph
his delta are enumerated in paragrap

i i ired for t : he works
37. Tho miror drainages roquired esions and estimates for t
L=}

d
101 of Mr. Rundall’s report, and the sevef‘a}:t‘
required in them are sent up with this project-

© 38. The data on Which prowsmn has }:}i{{)}nn
same as those used in the Eastern Delta Progwe r;ty
run off each square mile of drainage arca 1.111 e provision - sl
't accompanying that scheme, I consid o or scale. {\t e
o .ac . OId be far botter o begih % ° 7 ich reliable estimates for
T aatn o ";’)‘)u ; possibility be obtained on which r
no good data can by an

i irrication purposes is far in
lied for irrigationp '
A Sl;Is)fe in torrents. No proper outfall has

. waters or rainfall, and the natural
b there is, therefore, absolutely
Its of what has been proposefl
ircumstances, is

made for these drainages are the

essarily large and

. W
excess of actual requirements, a“_d runs t: I
- been made any where to get rid of Sui (I))ked up;
'drainages have been allowed to get ?ke the resu
nothing whatever to guide us, and, to ?d ander very different ¢
for a p;rt of Northern India as our g“:i ?f possible. . ]
se than for the blind to lead the blin 11 has attempted to give an idea
wor I h 113 of his report Mr. Runcllat f}r pavigation. Thedivision
ragra o ..
of thsi.ost :)lfI;:;i:atiSn including drainagcs an(fl ;:;;e use thaz I can find in 1lt. I
e N ’ ; be o ‘g without
1 t 1t may stinctions. arc
appears to me very .ar:){trarf’t ;) ;[r 7. 8. Mill that thcst?c ‘:11; a clearer light, and [
. w1 . Ve C .
canno.t but s-tlll nzlamha.m ver, will probablY put the ma cessary for producing the
g, LS wor ‘S"WOhWe t , conditions 8¢ equallyfnfi is produced by one and
t — en two of 1t 1 .
}:%;T Ota:td tllller[tt is unmeaning to say that s0 ml:Chdecide which half of a pair of
“e ec la} , 1t 18 thor itiz like attemPtfng 0 hich of the factors 5 and 6
80 mucll1 by theot 6(31 : in the act of cutting; O]I':t vsfs easy enough, then, to seo
€ anian 0 ” 1
¢¢SCIS:O;§ut:: izs:t :o the production O.f 0. e required to produce an effect, fxt
s eral conditions aré . but it is perfectly certain
how impossible it is, vs;hfzﬂ S‘:; and so much o another ;
all to attribute so much to o

. filled ; there i3
nditions are not ful y
hat ults will follow if all the necessary C(})t; fl(i at all.
what res . urh
no chance or hope of attaining the ob_](,ct §0U5 .

i rks : Lrricati
40. If thsanicatand its subsidiary W'Or tion was possible. If the grlgatlon had
) or Davigad 10 ,

L and below the Ellore Canal. The

amely, one inch of rainfall to be |
Lfour hours; and, asstated in the

with the river embankments had not -
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been promoted without the navigation, the result would have been a state of afairs
such as that now existing in the Central Provinces in Bliundara and Raipore. In
these two districts alone there aro upwards of 15 lacs of ge
lands, and 6 Annas an acre is considered too high a rate of asse
course, thero is not the vestige of a road or any other means of communications in
either of them, and yet officers in authority in India actually l;uld that the con-
sideration of the subject of communications in connoxiox;) with irrigation is
“ positively mischievous,” and recommend Engineers employed fu the gl’rri"ution
Dopurtmcnt to leave it out altogether unless it can be done cheaply m:l oo
officer actually prints a book in which he lays dowy, this 108t cxtr;ordinury
dictum, * Roads and railways will be required as trade and traflic are developed.”
It would be difticult to place the argument in a more contradictory manner s
rezards the real circumstances of the case,

res of irrigated rico
ssment,  In them, of

41, Any standard work on ¢ Political Economy™ wili wivo usat once the con li-
tions absolutely necessary to fulfil to develop the resources of an ngricultural
country. Turning again to Mr. Mills® work onthig ﬂt’i(‘u(-o, he says, * Analogous
“in cffect to this sccond class of ayticultural improvements, fre 'imlrm\'ml neuns
“of communications. Good roads are equivalent to good tools. 1t is of no
¢ consequence whether the cconomy of labour takes placg in extracting the produco
“ from the soil or in conveying it to the place where it is to 1,0 consumed, not to say
¢ in addition that the labour of cultivation itsclf is diminished by whatever lessens
% the cost of bringing manure from a distance or facilitates the many operations
“ of transport from place to place which occur within the bounds of o farm. Rail-
“ ways, and canals are virtually a diminution of the cost of production ofgll things
“ gent to market Ly them, and literally so of all those the appliances and ajds for
“ producing which they serve to transmit. By their means Tand can be cultivated
% which would not otherwise have remuncrated the cultivators without a rise of
“ price; improvements in navigation have, with respeet to food or materjals
“ brought from beyond the sca, a corresponding effect.”

-

“in any abundance would, in the existing stato of communications, ho hopelesa
“ By improved roads, and eventually by canals and railways, the ohstacle will bg
“. . . . . ) .
: 80 reduced as not to be insuperable ; but this isa slow progress, in all food export.
ing countrics except America, a very slow prozress,™ and how slow it has heen jn
f]us one it is necdless to deseribe when the very first principles on which the gul-
Jeet isbased are cither denied altogether or totally ignored.  Mr, Mill, of course, in
referring to corn, alluded to the staple foed of the country for which he was writine.
r . . . M
The principles, however, which he lays down are applicable to all countrics nlike,
l)ut h(‘ i I3 Thre 1 M I Y [ 4y M ”»
o > 18 not our only authority in this matter. In cstimating, Kays Roecards,
[, e CXCIN}“::(*&LIO value of stockings, for example, we shall find that (heir value,
) iompurahvrly with other things, depends on the total quantity of lahour necessary
om ae . soy e Y
in" auuf.ut;xre them and bring them to market.”  And if this be true of stock-
$ or any othe . . . . L .
(”5,‘0 g ig); umr manufactured articles, ag it no doubt i#, how much more appli-
AbLle 1s o the manufacture . 1
should be cheapened Utl‘(, of the staple faod of o country that its I‘T"‘l““h‘m
! tdas much s posail : : it ove
large au area ag possible fully d¢ ’l .l? anl “"_‘ means of disposing nflt. preras
¥ devddoped if the Price to be abtained for it is not to

12, Again he says,  To obtain auxiliary supplics of corn from the ipterior

Y |

1
.

be maintained as a monopoly. In his work ¢ The Progress of the Nation,” Mr.
cted with the whole condition

Porter says, “ There is not any circumstance connected w1
“of England which more strongly excites the admiration and the envy of
“ foreigners than the degree of perfection to which we have brought our means <'>f
 internal communications. The kill and labour that have been app'hf:d to t}us
s of that high degree of activity which
in every part of the country.
f transporting persons and

“ ohject are among the chief existing causc
“ characterizes and persades the productive classes

“ The perfection to which we have carried the mcans o D D wur
a8 1 0
“ property from one part of the country to another has indeed bee

“ national characteristics.  Placed, by its insular condition, in circumstances
“ which render (florts of that kind less indispensable than wotﬂd have bicn n((;ccs.
“ wary if our country had formed part of the int.c,:ior. of a contmo.nt,t-Wlflaqj Z:)’fn :1111;
“ more than any other nation of Europe for facxhtatm?" communica ;OE,;(rland o
“to every nook and comner of the lund.  If we cxannne .the .mapt(l) r ; not’an
“ shiall find that, as regards one mode of public com mumcatmn’{‘ftlc 1;3 miles frog
“gpot south of the country of Durham at 8 greater distance thn.z ll t(;e t di:tance s
“ water conveyance. In the largest part of th? area thus (‘lenscr.l} -e.(} isutlbe Arinci ):;
“ not greateratany spot than ten miles, while in that portion WNER S dal d
“oeeat of cur manufuctures canals have been constructed or n:(g: f;nm:rt;
“ navirable, £o as to provide means for cheap and Caﬁ)ﬁ' Cogm’u[:::‘; 1to ou: chie(f)'
“ very hieart of cach town to every othcr part o.f the king K;m‘turos e
s commercial ports. By this means the raw materials of n’xarmfac\tories Ny ﬁnishe(i
“ ynencumbured with heavy charges, at the doors of (}ur.yatu and,econom ~ .
# groods are carricd away from them with ﬂ.m. l.ltmOSt aoy re
« distribution to the different markets of the civilized world.
roads upon which they can
and cclerity between distant mar:licz: C;:;F!‘grdl.y;
“ Yo appreciated too highly. By this means thedl’cc‘tmg ‘:l‘::(’;s;: su;‘);)licd ‘oxfst}(:e
“ every part of the community come to be un Crbdog ’ which could never 1
“ ono hand. or made availsble on the otheT to a degree Wh . ' be
_ ) . .l acents, whose information would, in
#attained Ly correspondence with loca ;ﬂ o epots”—in India, the villages—
“ general, be limited to the circumstances of 110 £p .

»

- ; le of
“« The advantazes to a commercial peopic
““ pass at all times with comfort

* upon which they reside. "
i wublic ceonomy there 18 perhapg
“In the whole range of the scienc® of | b

y demonstrable than the advantage of

“ . e . o clearl
Do vrnel JC more ('3'«1] * gr more € R .

0 princyy 3 110 rates, the Taw materials of manufacture, and
Porscasing, at the clicapest possible ratct

. ] -+ of all thoso materials, there is not one—
Py ‘ . K . - 0“7n ‘h&f’ 0 . . -

it may \:mh equal facility be sh + Jered—which is of more universal import.
19 un](\s‘q’ !nd(‘\(u!’ f\'(}(l nlﬂ}’ bo 80 COUM [

u i "
ance than iron, i
jon and Jistribution of food at the cheapest possill,

]
ine with at present, and the above remarkg
iligm . 4 b
necessity it i3 that our means of

The suhj«;ct of the prl)iIUC’u
rates is what we are, however, de t
may tend to explain of what paramoun

e . X
conynunications should Lo as lwrfwt.md asc ] l
e Smith lays down the same prine;.

43, In *“The Wealth of Nations, Adam ) “ Ly dimin Princi

. . : oieable rivers,” he says, by diminishing the
ples. % Good roads, canals, and navig ey
o . ' o narts of the country more ncarly upon aley )
expense of carriage, put the remote

tended as it is possible to make they,_

=T
FigR )
A :



:“ with those in t.he ncighbourhood of a town. They aro upon that

greatest of all improvements.  They encourage the cultjvy; e
“ which must always be the most extensive circle of tho coung l'(’m i pomote,
““In an extensive corn country, between all the different pa:g,: f whi i
“a frce commerce and communications, the BCATCItY oceqy of which thero i
* unfavourable scasons can never be so great as to prodyc, 'Ofni?d. b):' th? oo
on he adds, “In China besides, in Hindoostan,and in scvcra? n'mmc. £ orther
“ of Asia, tho revenue of the Sovereign ariscs almost altogot] ?t o verments
“ land rent, which rises or falls with the rise and fal] of tho o from 8 land tax or
o T rost ntavest of the Sover cign thm.cﬁ)m_.mnnnuul p]~0dl‘l(30. of tho
' countries necessarily and immediately connceted with, ¢, cj 1":‘\:0n.u0—-ls e
 with the greatness of its produce, and with the valy, o tll tivation of tho l:mf!,
b tho grewness o producc both a3 great an . vulul(]‘- Il)rmluce. .Buf, x.n
A o " ;'x)c:‘ns possible, it
“ quently to cstablish the freest, the casiest, and thq loaslt‘ml ’]‘»‘9.11"‘1 -
“ nication between all the different parts of the coupgyy (]“plo prave commau:
“ only by mcans of the best roads and the best nnvigable)c’a ) ]m;’. e bo ﬁdmm
nearly a century ago, without ever having been in Iur;{" - ] 'Adﬂm Sl
general principles on which the prosperity of the country n;;u',l ud d?wn. the
have been acquicsced in by the most eminent economisty of tlu ,d“"‘l s
developing the resources of agricultural districts; but even Ad"ulxu Su)” oy
anticipated as regards the subject of communications ip co;ml‘ ‘mlth l'md e
improvements. Old Durton, in the prcfarat(;ry matter to hig u'L.an wieh h~ml
Anatomy of Mclancholy,” has the same thought, thoursh dql q o work * Tho
more than a century before. ° Y enoueh expresd,

Aguin ho says,

44. In his notes and dissertations appended to « The We
Mr. McCulloch significantly adds, * Differences of proximity
[} : .
¢ source of rent preciscly analogous to diffcrences of fertility.  When corn
. . - . » l c
“ etc., raised on different lands sell in the samo market and cou‘wqucnt]’ attle,
{3 . P 1.0 . 30 »
same price, the land which is ncarest to the market and pays loast for ¥ at'tho
1] N . “ (V) e
has tho samo sort of advantage over the others that it would haye wer c.ixrn 169
i 3 - . ‘ ¢ 1t moro
fortilo. The prico of the articles sold must ho sufficiont to indemnify all wl
Gy oy . all who
bring any part of them to market; but if it indemnify those who 1,3{,,{; them
[{1 . . . . U
from the greatest distance, it will more than indemnify thoso who brine tl,
; " . em
“ from the lcast distance; and compcetition will compel the latter to pay the':)w
““an additional rent equal to what they save in the reduced cost of eapy
8l . . by .V .l
“ Tho increased demand of towns occasioned by the increaso of Jopul
“ only tempts the cultivators in their vicinity to improve their land
& . f L
but frequently makes large portions of their supplies he bro
(13 M . » d
distance.  Ience it sometimes happens that the advantaee
113 . ALF 4>
counterbalances v disady r \ gt
i balances .tho d .xd\ant:q,.;c of cowparative harrenness, and that Lands of
1nferior fertility in the immediate environs of a |; . o
“r ; . . sotadarge town yicld a considerablo
. ent, while much richer land at a distance from good markets v '*I ‘]'tll
W Wnets yie e or
) pe xl.mps no rent.  As vicinity to a town is a cause of pent ;e : |
Ravigable river, or canal, by diminishi 1 %0 Vicinity to 8 Toad,
“ ’ al, by diminishing the expense of cargiuen to some great
warket, may have a similar cffect. It must be hent In s Ao to wome KT
stbe Rept in anind that it is not the

alth of Nations,”
to markets are 4

ners
age.
ation not
8 more hiyghly,
ught from a great
of vielnity more than

“resultx. I the wealth of nations consiste

‘

“ absolute fertility or position of any given lands, but their superiority in these
“ respects, as compared with other lands supplying the same market, that enables
“licir cultivators to pay a superior rent. Tt is obvious, too, that tl'le Iargcr the
“ gurface from which any particular market draws its supplics the lug_her n Pm'
¢ portion to their furtility will be the rents of the lands in its immediate n.mgh-’
“ hourhood,  Tlie two ;nur(-vs of rent above deseribed—fertility and proximity
¢ to markets—are totally distinet from those peculiaritics of soil or situation which

. T
“gfford a rent on the principle of monopoly.

45. 1 have ventured to quote thus largely
o guard against a prevale

from works treating of this matter,
a8 it appears to me very neeessary t nt opinion tha‘t the
mere affording the meaus of ncraasing the produce of the land will suffice of itself
to realize the results we expect to obtain Ly the construction of so-called remune-
rative works from loans, however carcfully plannod these may bo‘, and lxowe.v(r
minute the examination of the details,  eraveto submit the maturing of a prr?_]e(-t
of this hind does not consist entircly in the correctness of the fra'ctional or decimal
parts of levels, in the greater or l:n~s slope of mrthworl.;s, or in the batter t? be
given o masonry works on which so much stress is laid and such pretentious
import:nwo nmdc'(n attach. It is quite cvident from what Las been above stated
that, unless the essentiul conditions by whichalone land ('un.be made of an enhanced
Jling the country with an enormous debt at
no prospeets of obtaining any adequate
.1 in mercly raising agricultural produce
and eonsuming ity then we mizht say lmppily enough, Let us cn.t md dnnk., 'for

. d never can be, it is imperatively

to-morrow we die; but, as this is not the case an l
ireumstances and work them up together to secure

¢ and kunowledge of others teach us and

value are fulfilled, we tliall be only sad
a heavy rate of futerest, with little or

necessary to Jook into altiec
the results we desire, so far as the experient

exintine means will cralle vs-to do. . .
> subject I would again beg to bring to

46, Ddfore guitting this part of the A
. N .t ¥ : [1¢
notice how utterly isolated this district, with this g”f"'t work in ltt, 18 tm ‘r\cnard to
the markets of the interior, and of what parmnount ”!"l""';';m‘;? 1 ES e: bg(:urm,das
‘ . ; ‘ e riv oads
carly 08 possilile, the means of communications with these by » Y !

: " bav line. It is proyosel
and by a railway to Hvderabad to connect with the Bombay PEoF
) ) ete the works of the delta, and a very

10 ine cory Jaree expenditu 5 com
ur g very large expenditure to conyj . .. ..
Yy large exj rmed in recommending this in anticipa-

) .
. » there be permitted t
tion of great results b ing obtained hereafter. It may, there fu.rL; ’d ulll the cond'f’ ma
" vide : it
to £ay at the outset that Lonly hold to thicse expectutions ProvIves . ons
; ‘ ro fulfilled in their integrity, otler.
required for the development of the scheme Iready been in Orissa and i
. . ve pg it b ady been ss2 an
\\if‘c fln]uru “‘nl l)‘_‘ thc rC#uh {oa Ccrtal\nt‘\, i3] lt‘ INS alred y mn

the Ganges Canal.
17, Asrezards tle revenue, P

thiz dclta, Tam rorry tosay that Lam gnable . 1 .
than I was able to a;mdv fur the Fastern Delta.  The fact s that, at the time the

! . ent years, no proper survey of the
n1 : rojeeted an many subreq .
vicut \:ms pr d ?h‘d i fuf ) s of Sir A. Cotton, Colonel Orr, and Mr,
delta existed. This is shown in the reports o Jenar
: Lo district; mMOTCOVET, 88 this department liag
Prenderrast, the then Cellector of tiecr ’ e water-rate, it can only comyil
nuthing whatcver to do with the collection of .txo water-rate, fl g bile
4 e fermation a8 18 supphcd to it from time to time
general statements from such nierma d fb 1
\ v would savo an cnormous deghof both time
by the Revcnue Dijartment, aad it @ n /o
v
&

P

heavy responsibility attaches to Wl cone?

present, of the several talooks forming

n;t ﬁn‘l . . .
to give any more detailed information



and labour if the requisitions made so frequently on this aecount now wero
addressed to the department actually responsible for the details,

48.  Onmitting the Ellore Canal for the present, the cstimates now submitted
amount to Rupees 9,90,300 for completing the works in the Weuter, Delta, and it
i3 expected wo shall then obtain an increase in revenue from 60,000 acres (’,{ land
to be converted into wet cultivation.  The water-rate fropy, this’ at Rupees 4 per
acre, would be Rupees 2,40,000,  This is ncarly twenty-fivg por ,('(-nt. ml, tiw pro-
posed outlay ; and, if we were to take the fizures of the Revenue nuthnritivs' tho
returns would be hizher.  This increase i3 in addition ¢ all the Government ,h:m‘
already received from the works as they cxist, and whie), amounts to some 90 ln(‘.;
of Rupees during the past twenty years. From the Luitest returns 1 have it appears
tho water-rate for these talooks for Fusly 1,279 wy Rupocs S;ll S‘E)l and fr;«)nl
tbo .cxrc’umst:mcf') O.f ”*’_0 I"“’l’.]e heing so “.“x“’“’* to he supplied witl: \\'u;vl‘ b«:th fur
navigation and irrigation, Ijudge there is every reason tq beliove the revenue will
be enhanced in due time as the works are completed and {},q wﬂcr-;u wlv maine
tained with greater regularity and more sccurity, ‘ P matn

19, The expenditure in previous years up to date for this delta including the
Ellore Canal, was Rupees 20,76,598,and to this has to be ndded o prop,()r!immt(‘ haro
of the cost of the anicut, ete., Rupees 13,54,000, making the total in round numbers
tupees 34,130,000, and the average annual outlay Rupees 1,72,000 nearly. The
proportionate amount paid into the Treasury for this delta from the Remuncrative

Works Statement of last year is 90 lacs of Rupees, or at the rate 11 luesn your for

twenty years; hence it will be scen how very remuncrative the works have been,
and what prospects we have for the future by the experience of the pnst years.

50. 1 would here take the npportunity of stating that some arrangement
should be mado with the Revenue authoritics to give us correct information
rezarding tho extent of actnal wet cultivation under the anicut works. In last
year’s Administration Report the Board of Revenue put this down at 924 000

. . . « s . . )
acres for the cntu'.c Godavery District. Tlils 13 manifestly wrong; it may be the
extent of land which pays watcer-rate, but it cannot be the extent of land which
actually receives wator.from the anicut, and it s a matter of indifference to us what
the revenue is almost in comparison to knowing the exact arca irrigated and for
which water muft be provided. We have n?thmg to do with the settlements aq
made, and by which a vast extent of land now irrigated is allowed to (seape paying
the water-rato on one excuse .or another; but we have to provide tho “'at(‘r-supply
for this nevertheless, and it is essential we should know the cxact arca gg well as
possible in erder to provide for all requirements.  If the Doard were to furnish
n}statomcnt showing the entire extent of wet lands under the anicut and then were to
& .3 ater-r 0 1 N -

10w t‘hc arca paying water-rate anid that escaping it, we ghould know cxactly the
:]C‘aldcxrctxxxxsfun('cs of the case, for the anicut was constructed to supply water to
10 delta lands, anc xte hi 18 he allv care!
- ands, and the ¢ f(‘flt to \s.lnch this has been actually carrjed out should be
eorded year by year. It isnothing to the purpose to omnit thiy Lecause no reves
nue iy obtaine 1 ! ater see ' D " s en)
on it od fromit, Jt gets the water sceurely ev ety year, and the remission

s aceount could never have been afforded without the anjeut works, and, there-
fore, these tel] ns much in fav { that work astl : Withe
oo avour of that work as the actual collections. Without the

curity theso works afford in the wav [ :
of water 1. t wway of protection from fluods, a constant supply
+ m r“;) " b o3 »
st orequired, and facilitics of acacss to markets at the cheapest

=

rates for all surplus produce the lands now escaping all water-rate could not

have been cultivated to the extent they now are, and so the works should have full

credit for them also, :
51. The accompanying statement cxhibits the traflic on the sev?ra! canals
-car show Low this has been

of this delta since 1566, and the totals for each y
ot state of the means of com-

iucreasing year by year notwithstanding the imperfe :
munications, As fully eighty per cent. can be saved by water carriage over the
ordinary land carriaze of this country, jtwill be scen what gf(‘ﬂt advantages thisdelta
is alr(-:u.], enjoying by having been furnished with some navlgul.’l" (':1;1;1]1_5-(' I;}t}ilf lﬁsf
year upwards of 24,700 tons were moved on them. . Thereis a fa m:)r:)t acc(l)u:;
totals for 1869 as compared with the previous year, \\;luch Icunn(;t a‘tkprfe rt o
for, prohably it ispartly dueto the closing oft.he Nundamoor 1?; ' ;wm > oam
period ; Lutin sending up the Central Delta project, now all but red )i; 1l . d%t
and send in a statement showing the truflic through }hc three head IOC' 8 (:} \1‘07 i 8,
when, if it should appear there Lias been an increase m‘any of these ov crt x::hc (e):}‘ern
Delta, it will be quite apparent the traflic has been dl:'crtcd t:r(:m ‘on)e (:d ‘ cbr
52, The «stimates now submitted amount to Rupees 9,99,300, and imay be

- . . amely 1— LS.
¢ - r the following main heads, namely s
lividad under the fol z ) 4,66,8%5

Masonry works ... .o T T 29,060

as

]':urfhwurk for canals a .. 1,36,290
DPramagzes e e e o 92,505
Minor works ... . oo T 26,060
Compensation for land 29,000
Overseers' sheds . e o e et

Total... 9,990,300
. . s in this, as we do not’
I have azain omitted the cost of the Ellore C“u,ml ‘.wrks l: ?’cn;kia navigatis )rt
. . ) oy ( , . )
yet s the totals for this till the new locks for Weymira ant Zeh i’ F8E
. a1 oe trom § ez you will be good cnough to include
have Leen determined upon, Thisatem 305 Te. 9,500 acres
in Your oflico with the inereascd area to {ie irrigated, namely, MOSAEE
Fourofico it e Rupees 92,505 which 1s at the rate
53, ToLe Minor Works cost amounts to huj ’ s ;'or the Eastern Delta
f PU‘K"““ 1 | SR . f' D O0) geres Of l;]ﬂd’ ﬂle fame
of higy s o acre for LU HUY o of Rupcvsi per acre per annum
nearly, and this is not excessive for a “'ﬂii‘r'r? o
. ) . 3y tY3) ; wr acre.
with a hmh;ﬂ,lc increase hercafter to Rupees tll‘ Fastern Delta, shown the causes
r ot I P nort Off HHG d.ds ' . =
71, Having alreudy, in the repory ©F I e
\\'hi(i Lave r m,; 1 the 'r’(, rress of cultivation by these works, and having in this
h have retarde grres 1o bsolutely necessary to satisf
.. e olutely necessary to satisfy
report endeavourcd tadetail the conditions ¥ hich it isabs y y ’

T wcessary for me to enter further
Lefore (e land can be male reinuneratlve it 18 unnecc } ho B
M D sparse populatxon of the Bhimaverum,

into {his Sep W teine the very . ]
- kfﬂJ et bryond noticing .4 there very slow indecd at first,
Iﬂ]u’l, “']H(‘h “-i“ I {&'-ﬂ' ﬂ!lk(‘ I)T!):r(‘:‘s } t .
X ' 11 bog tobring before Government the great assist.
ol o W = . . .
o N Randall in the preparation of this
Le onerous duties of alarge and most

cived from Mr.
od to with the utmost zeal and a;ﬂduity,

tho past year Dy the channels under
: 1 ahis Now that Lis long connexion witl,
his charee will more s lictaonily cstablish this. . !
I Hee o thi r of parti ,
this district i< alout to be severed, wouldl tuke this opportumity I : cularly
' cre may not be forgotten, an thut Lo

hoting this in the hoje thiat bis seevice? " 1d has worked so well for
\ Qg f i .
«may snon obtain the promotiva he 50 well deserves af

o3, In concludon, I w
anco 1 have ouall occasions rec
project ut the kime timethat ho was dischs
importantranze, These he has always at w.“d
and the great incresse in the cultivation 1

reing t



‘because from December, when almost all water passing into the head

FromJ. W. p '
Distr[i{:l:]zAflf" AESq., Exccutive Engineer, No. 3 op W t
, to the Acting Superi ; i~ estern D
May 1870, No. 189, “perintending Engin elt

I BavE the b '
onour to forward, herewith ..
Delta Completion Project, and beg to off » the remaining plans and egt;
9 _ er the following re . Stimates for th
: The plans and estimates now sent have b & romarks in doing go ® Western
verbal instructions recei °e% Prepared i .
ved from . . 1 aceo :
l_)een shown in sufficient detail any(; uthf:: Thtlme to time, and I truszdztbgc: "ith the written and
. s e m . a .
Tevising authorities to understand each proposal aps which 8ccompany the p‘l’;’z:yvzl.llllng has now
. i
o h‘3' The general scheme of the delta arrangements h enable the
18 memorandum, and it is onl
3 s Y necessary to poi
from 4}113 proposals and the reasons for them T fopointo
cubic ;'ar;!s[am I?analé—g-The main canal discharge for fuil 8u
er 5 cubi ‘
curface full 01;' . in‘;‘;; s( , 945 .;mblc feet per second, ) with depth of § 1
18 26,000 cubic yards Pel‘;n l e.l From these data the sectiong hay beet on the head-sluice floor and
) per hour less tha i € been cal ‘his d;
arca has been agssumed to be 295 10(;1 (;?tauf Rfve; ealonlated for“ﬁfStcfzsed. t}hls dischargo
; res 1stead of 300 s ause the pp 1
necessary to send two cubic y ’ »000 i Jrospective
yards per ac > and because it
by the regulating works, as now desi "o ber %wur down each majp ¢ proutd bardly b
succession if ne ,I [now designed, it will be possible geqqg; anal b the same time, ang
ot o cessar?. ht is dl'ﬂiCll“}, in the present state of the ;Slonally to flush each canal in
ond toyth of water is, t ere being much waste owing to the watey l? rks, to say what the duty of a
b etw.tgnt of regulating works and minor sluices. Capt:;ir.l %Bgmfih’:_o}!g_intq old channecls
§ ab’e 10 draw 560,000 yards from the river when wanted : yves has demonstrated our
our getting 526,000. 3 thereis, therefore no doubt as t
> . . ) S to
5. a
5. I would in any case deprecate the main canal being wideneg
more than allowed f.
or,

3 R&nge’ GOdaVery

eer, 1st Djyig;
'Vision, dated Nursapore, 31st

a8 beep ‘
at whon clearly t?hown by Captain Ryveg
any deviations have been made

PPly has been assumod at 526,000

is r i
un to surplus, it ig neces-

sary ¢
7 to lower the water so much as to reduce the depth on the head lock g;
ck sill to 4 feet; the more

Pact t 1, the greater q utity to be run fo surplus to maintain a ro d
! proper depth for

navigation. The maximum dischar i
. ze and velocity woul i
In the year according to season. ’ Abe rgqulred only for thirty to forty days
6. The following table shows th ‘ '
e number of days the water h
, a3 stood on the head-sly:
-sluice

' ic t 6 feet to 9 f b
ﬂ()()l‘ at h '7‘h 3 'l'OIn Oeb from lst June to 3lst Dec o
(7 ember durin the la, i
5 st six years.

The reason we have not requi
. equired to have so much water ing i
is that i . passing into the head i :
e th;n 1267 thedChettypet Calmgula,h was raised and fitted with screw shuﬁtln the last two years
water used to run to waste over that work whenever a full supply wag le:s.’ tbefore this was
et into the canal :—

Statem :
entl e'kowmg the number of days on which water stood at vari )
sluice floor from 1st June to 31st December in each year rous heights on head-

From 8 | Iy From 7 Y e
Year 9 feet 6 If,l Oﬂs feet 6 From 7 Er om G From 6
e feet. |- chos ¢ 8ce O linchesto | feet to | FE O | Yfect t
' Sfeeto uf]"ﬁ]tef 7 feet 11 7feet 5 lﬁnfhets f({ 6 fk‘e(; Below
. Y co

inches. inches. , inches, | © inches. 6 fect.

186 A
186;::: ase  ese ‘3;7 13 17 18 23 38 \ I
}gg&" .: ‘- dg - 32 44 15 28 ]7 20 48
7 L : 7 69 18 20 10 5 48
1868 oo 2 10 36 37 g 25| 50
sy o | e " e ps ‘21 4| 58
_ [T IO 33 55 27 45| 52
- 88 33 55

7. THG mai
: . n canal di o bt
(3,945 cubig feet por s:co;iéscharge being taken, as above stated, at 526,000 cubjc yard =,
), the whole of this volume is carried in one channel as?a{,lr :srj‘;r };Our
¢ hirst

mile, where th
o o Muddoor b
188 1% again to the maig ::;ch takes off 43,000 cubic yards (322} cubic feot per second), ret
. st am lower down. The sections of this channel arc show; ic;u:;;

A e ‘
e g o e e

T —

. the estimates, I trust the arrangements will, wit

* to be carried down the Karkarapur

~ depth proposed for the

. pection to discharge the volume P

%
drawings of main canal. 483,000 cubic yards (3, 622} cubic feet per second) are carried in one-
ates into two ; the old or natural

channel as far as 2§ miles from the head, where the channel separ
channel being larger and deeper carries 323,000 cubic yards (282,000 + 43,000 already taken by

Muddoor branch) ; the new Apparao or chord line takes 201,000 cubic yards (1,575 cubic feet per
the 309,000 yards allotted

second.) “The former or old channel is sufficiently capacious to carry
ble it to carry the 210,000

to it ; but the new Apparao requires deepening and improving to ena
assigned to it. Its present and proposed sections are shown in the drawings, and all necessary

work has been estimated for. ‘
8. The old Apparao (joined near Nedadavole by the Muddoor pranch) and the chord line or
new Apparao re-unite at the fourth mile, and the whole body of water flows in one stream through an
old channel to the sixth mile. The dimensions of this channel are much larger than would be
required to enable it to carry the 510,000 cubic yards necessary ; fthese two miles (fourth to si‘xbh)
require, therefore, only to be banked in order to improve the tow-path. The work necessary for
this has been included in the estimate. )
hich carry the water accompanies

9. As a survey of the main canal and the
quite clear.
and the water required

old channels w
h the above explaaation, be
Naursapore Canal geparate,

10. At the sixth mile the Ellore Canal aud
Chettypet Calingulah or weir.

for the Venkia and Weyairu is dropped over the \
11. Chettypet Calingulak or IV eir.—This work has recently been improved and altered, and
nothing further is required to it. The calin-

gulahis 100 foetlong® clear, with crestat + 30
the shutters fally open, would discharge about 360,000

) For ordinary working the shutters would be

« 5 bays, 20 fees each.

feet, and, with the water at + 34 feet and
cubic yards per hour (2,700 cubic foet per second). * . baloW
raiscd about 1 foot 4 inches to pass the 150,000 required for irrigation below. -

12. 220,000 cubic yards (1,650 cubic feet PEF second) pass down the Nursapur gfr Larkara-
purru Canal, as the first reach is called) Canal, and 1‘56,000 cubic yards (1,170 cubc | feet per
socond) pass on to the Uttali and Ellore Canal. .

rge allowed 18,

13. Karkarapurru Canal.—The discha S ping 45
i 4. after dropping 32
ain Ryves allowe? 230,000) : :;e; . It would be very dificult to excavate the channel
° > o it for two OT three years in succession for such
be sent down this channel would

000 yards less will have

for the first 13 miles, 220,000 cubic
000 cubic yards into the Gostanaddi

yards (Capt

carried on 183,000 with a channel 9 fe

to this depth, and it would be necessary to clos " the volume t0
+ . " 's ev

long periods that any course which would dimini8 e Grostanaddi, 15,

. rointot
be an ad . <tra quantity 850 .
vantage. By throwing an:Chazgxel The Gostanaddi and Velpur
g ' estimates as DOW made out allow for

. the plans and .
ic yards, the P from the head, 160,000 cubic yards

i gt 71 miles
ddi & and Nursapore Canals. The

gupply of the Bank na!
e beyond Gostanaddi off-take. This involves

The wio'e of
for each quarter mile are exhibited in the

takes 45,000 cubic yards (3374

presently ; but, instead of 45,000 cub
€0,000 cubic yards to be passed into Gostana

(1,200 cubic feet per second) passing in for t

Karkarapurra Chaneel is g8 feet
g, and removal of banks-
4 discharges

e velocities an

) . m the Bank Canal
iles from vua:;v:al\r;ukamala Channel and 40,000 to the Bank Canal,
00J go to o he head to the Mukamala Lock, whichisa

The Mukumala Canal is about 2;:11 03 foct, lower gill + 13 foet, which dfops into th.e Nakala,
B turelsveam & 00, wrier o 4 . Tho calinglih 80102 @ia dhauacl i mly 15
ream to be n :

::e: long Wwith crest 4 28 feet, and is at present‘of verydht;l:m‘,li*;lésha;;‘;?;i‘;%ﬂ::;;nizr
ten months out of the twelve the Mukamala Ca'x;all ; Z)xz;:]to,be; it is a mere silt trap. Captaiz
are lod, irrigating 2,500 cres. Hefn c; irzl;rph‘:syin this channel ; bus being, as.it is, a channel
posed to place an estra 30-fe¢ 1ssod at the very time the water contains the greatest
rge volune of Water lslf)e end of these two miles of chanonel would work at a
lus placed 8¢ " would be necessary to keep the channel of sufficient
lingulahs, viz, 100,000 cubic

3

] expenditure
the two ca
wposed to be gent over

some deepening, and widenin
sections sent up to you, and th
tabular statement. At 14im
cubic feet per second), of which 5,

‘Ryves pro
through which no la
quantity of silt, any surp
great disadvantage, and an annud

.

Channel will be noticed -

this is shown in detail in the

.
.
o -

e
P A



T e ekt il

yards (750 cubic -
mated for Pla,cinf:eat xfei: s:'cznd'). o accorda:nce with your instructions I ‘

the Bank Canal t?mt is, 163 : .‘11511.1g work to discharge 40,000 cubic yards ave, therofore, esti-
Calingulah 1 ;'oot; we, shglimbes ﬁl')om head ; also by lowering the crest f at tho socond milo of
66,000 cubie yards out of the 1203(;()18 by these two works to surplug Ointt;}le presont Bukamala
sary to reduce water rapidl T;l full supply of the Karkarapurry ¢ o the Nal'(a,l.a, Drain
January, when channels hav{a‘to beSe 'tWO.surpluscs would also be re ane? when i 13 neces-
not being drawn off for irrigati e maintained at full depth for ngy; qu-’red in December and
Nursa e el 1gat}on. At present the surplusi gation, but when water is
pore Canal js quite insufficient. Dg power above the head of the

14:. .Ba —'-R, ur. 1 h ‘
"'lk Canal. ot mng tO the Bank Can&l, t e digcbar. .
’ ces are Shown in the t&bu.

] . .
0 SCCthDS. Ihe ear thWOI k
.

a i r g yv v
nd sections have been re-calculated, though no alterations of (
aptai
ptain Ryves’ proposals have been

made in the fi 1 : e . .
rst nineteen miles. This is intended to be a second ¢l
asg navigation li
&4 ine,

from l\fi.jai::lai-ufirt 13::‘ e th:s }Th&n?el is at Khandavelly, five mileg from its h '
o e .S.t h?:ﬁse;l .t ere is & catcha lock ab this poing, 4 ; 111 s head z.md 193 miles
™ pl,‘eViouS es:-m (10 1{; , ;mg + 25 feet; the lock would ipn 4, 8, ml:ever, in bad order ;
b e des;«neld at :; allowed for a new catcha lock ; but, as orderedical\s[e . ave to' be re-built.
1o Deen gned with masonry cha'mber'walls, and according to youp; y a,Jo‘r Mulhngz the lock

foot 18 foot, tho upper sill being -+ 23 and the lowor syi Hu\ ;nszt;*uctxons the dimensions

\ .16. The Khandavelly Calingulah or weir is 30 feet long, crest
passing down the quantity of water necessary, namely, 38 OO’JD(’; bie + 2550, and is capable of
per sccond). ’ ubic yards per hour (285 cubic fect
1 17: In the n?xt five miles some improvements and re-sectioning ar .
shown in the scctions and tabulated statements. The Siddhantun: Loell;equlred, which are duly
substantially built catch alock, 15 feet X 100 feet, and the sills are bZth w the 10th mile s a
;lpper + 20 fect, lower + 14 feet; but, as masonry chamber walls have been Ond the corroct level
.or,. a new lock has been designed with dimensions ordered by you, namely 18(;r, 2red fo be allgwed
is included in the estimates. The existing Siddhantam Calingalah requi oct > 10 feet, and
which have heen estimated for- ) uires slight alterations
18. In the present Bank Cunal there are no lock i
: 4 8 below Siddhantum ; t i
;zzgh-s(;one cross bank at Kodair, 16 miles from head (30} miles frorﬁ Vijai,svv::x:zlgs’ hIOIW@VEI‘, i
posed to put a new lock and calingulah, a d et s
required, o n a new parallel channel from above this lock will be
19. The areas and dischar i |
B zes for the various branches of the B
Dichir ges { e Bank Canal i
oflstl;:;blﬁnon Statement. I have in this channel allowed a less volume per acre tl?;z ‘?hOWf{ e
culciva: gnn.els, the reason being that about one-third of the whole irrigated ar’ea " ta nyf o
3 . - - o
ot e , with chillies, which do not take water till Gctober and November, and for w(;loiz;lstio ond
- . N ’
er is required at the time that the paddy crop requires its maximum supply ’ erefor?’

20. : . . -

of woter fol:elllz\:i;:?::: the irrigated area fs small, and it is nece'ssgry to pass an extra quantity
21. i . : ’
 nesting th;:(;?zzd:}fht:hthg mstructxons- giv.en by'Major Mullins, provision has been made for con-
mentioned. i 100]1{ L eth oﬁwery, which 151. nav.lgable at a?l t'{mes from its mouth to Kodair, just
fooh in the foches. s not ; ' odavery at this pc.unt, wh'ere it is subject to a rise of 14 foet ;0 15
o expensive, a8 p;Otec ; a v.xsa,ble, and a lock directly into the river even lower down is likely to
tidal Lock hag, therefomxo‘g might be .necessary to check any encroachment from the river. The
8 creek from the Naka.l,a, :enf placed J\IS? below Dodeeputtah village, advantage has been taken of
sluice aqueduct, which I o form the tail channel. This involves an alteration of the site of the
GOdaveiy, The Kodamngl propose to place 2} above the embouchure of the Nakala into the
X ‘ ved into t_’he Chinchinada Channel ad made capatle of S the 2,000 yards required

e e e e

.

. ro-build the fifth weir (Palkoli) on a desig

A3

99, The tidal lock is an expensive one, the 6i1ls being, upper + 5 feet, intermediate — 1 foot,
lower — 6 foet. The estimates provide for deepening out the creek from site of lock up toits

junction with the Nakala, which from this point has its bed — b feet to 6 feet. :
93. With regard to the sluice aqueduct, which, a8 explained by Captain Ryves, is intended to
prevent the freshes from backing up the Nakala and damaging the crops on both sides of this
drain, Major Mullins’ pencil instructions’on the original drawing have been attended to ; a cast-iron
“standard has been designed instead of the minor cut-stone piers. 1 have allowed for seven instead
of eight vents, the Vallur and Illapacurra drainage joining the Nakala below the sluice. The sluice
asnow designed will discharge about 480,000 cubic yards per bour (8,675 cubic feet per second).
A surplus weir 15 feet long is proposed to be constructed at the site of the tidal lock. The

irrigation under Bank Canal is at present gbout 17,000 acres, which ultimately will,

be increased to 22,000.
94. Returning now to 14} mile

this latter channel takes 115,000 cubic yards pe
r branches, 4,000 cubic

al over the

it is supposed,

g from Vijaiswarum, or 8 miles of the Karka.rapun:u Canal,
r hour (8623 cubic feet per,second), of which 9,000

cubic yards are given to ming yards to the Bhupiah Channel, and 102,000
cubic yirls pass to the Nﬁrsapore Can Peravelly Calingulah at the 16} miles from

Vijaiswarum.
- 25. Nursapore Canal.—This canal ig int

canal itself was originally dug of large gections, an

sent into it. It has, however, silted in 3 few places: being dosigned wi
9¢. 'The locks oa this canal were originally called temporary ones, and, being osigned with

the minimum of material, are now al] in bad order: "The estimates pr:vi.dﬁa fordre-p:ia;:;ig lthesle

locks by substantial first class locks, 150 oot x 20 feet. The levels of 8i slank ‘ZON g levels

of water are shown in the statement accompanying the estimates. Thelrﬁal‘“oc ak :rs;p;r: hm
ine, i - r n

of more rccent construction than the 1 pe, is a well-bul WOrK, 0 o

3 : . 3 0 feet.
standard dimensions of a first class lock, viz. 150 feet X 2 ‘ '
27. 'The two head wei:s—— Peravelly an 1 i— it is necessary to re-build (to make them

r improvements are wanted

line of navigation. The

cnded to be a first class *
the supply proposed to be

dis capable of carrying

i i : d some mino

blo of discharging ? +ater required), an por improvemen
capable of discharging the fall quantity :az) i, for el the estimates provi 3o, Tt is proposed to
’ gecond weirs, the neces-

to that of the first and

. sig i
sity for re-building the Palkoli weir being that the present Wor '13
aantity of water require

though i ith the .
ugh it can supply the lower reach wl q s to tho upper Jluices

yet it will not discharge sufficient water when, oW o ofthe o
1 & .
sary to surplus off a portion of the water entering the hed

include a new calingulah at Palkoli of two 9-fect bays:
o, the canal

{o the third (Martair)and fourth (Kavvi
only 12 feet long, and,

d for irrigation below it,
being closed, it 18 neces-
The estimates, thercfore,

n similar

h the Godavery by a tidal

28. At Nursapore, as ex laincd abov g
o o Narars o s o 1 40T s b B e
the large village of Mogultur. It was always intended. to ?Onrllec iy a good deal of trade smal(;
important tidal river (the Uputair), through which there 18 already , 80

« pati the coast. ‘
nativ 3 ‘4 hoth up 20 down ¥ . ‘
209cra{:;‘hv20;:tlifagz: :f::iudihf;: :);;rovlznv tho existing channel between Nursapore and Mogul-

' U 1 tidal lock with sills 3 feet X 9 feet
tair Tinei . also prowde for a : 1 .
I;u “i:?c:oe?iizl:moileiumimto ;E:th llztzx;;ethey i A surplusing work 15 feet long is also

4 f the
allowed, there being no surplus weir ab present 12 the last reach o

it i cessary.
calverts at Nursapore being used to surplu® through ‘when . ntcai() OOg acres, which, by improve
80. The irrigation under the Nursapore Canal is ab preseny =" ! ’ prove-

. - drained which is now swamped, will, it is
ments and extension of branches and by Jand being ¢ ; :
estimated, be ultimately 54,000 acres, and for this the water-supply h}a’s been provided. The area

. . . srotion Statement.
and discharge for each branch ;g shown 18 the D.xstrxbxztlon o thes
31; Some of the sluices on this canal require bo be Te !

: :«ting branches provisio
required, and for the extension and unprovcment of existing D ,

;s connccted wit

n‘has been made in

o Gostanaddi head, I proceed to

the estimate. ' l
y —Returning pow to th I ‘
d that if 18 propoSed

39, Gostanaldi and Felp? ial
_ ) dy explaine
notice the arrangements p,‘oposed for this chaonel. I have already exp

£

Nursapore Canal, the lock

e, for the new branches

R

P



e av i dgm e e
e

Bl SR

Bhupi ..
. Bhupiah, and drawing its supply from the existing-calingulah af Peray olly

to send 60,000 cubic i .
1 09, yards instead of 45,000, as origit{all '
and to irrigate from it the land, or rather the greater part of tiepll‘:fssei pdown tthe Glos(tia;ud(;i,
) resent supplied by the

33. To do this it becomes necessary to place the cali
the Gostanaddi higher than proposed b“; Caf;tain R;:zlsmf:: ﬂv:thr;p osed
. {'eason, namely, that, as the Gostanaddi and Velpur Cha.nne’l isto bel o ale
18 extremely advisable to avoid the numerous bends and windings of f:hSeco
tra. As directed by you, I have, therefore, designed the calingy] h ° 0
the 14th mile from its head instead of the 26th. EHlak acr
34. The Velpur Channel at this point is elose to the Go%—
fluarter mile will connect the two. By this there will be 7 miles of o
1nstead -of 12, through a channel so tortuous that in navigating it g0oo
of the compass. This is true likewise, to a great extent, of the ﬁio:
but it is better to have only 14 miles of such a channel than 2g, ’
35. The Gostanaddi itself isa drain, and, therefore, it is peq
to be always within soil, and to ensure this the channel requires g : :

first 9 miles from the head. The present channel would doubt]egg 5
‘ Yva.nted without any further ‘excavation ; but this would be done by its

increasing both the fall and depth, and, consequently, the velocity,

between the Gostanaddi head and the 14th mile is Rupees 10,679,

36. There is a lock at the head of the Gostanaddi 12 feet x ¢
feet 6 inches and lower sill + 23 feet 6 inches, differing in dimengjyy,

.ra,nge. The lower sill is too high, a new lock, 18 feet X 110 foot

inches, upper sill + 27 feet 6 inches, has, therefore, been includeq i;l the est:

37. The existing calingulah at the head (crest + 30 fee} inchos ;3 estimates,

far as waterway is concerned, discharge the 60,000 cubic yardg requir ,d ength. 30 feet) would, as

the old works with a rubble slope instead of a drop, and protecteq ﬂoore . It.IS, however, one of

bridge, and the masonry is not good ; LThave, therefore, in accordance w't}?nd Wxtl'l a narrow wooden

a new calingulah fitted with screw shutters. 148 your directions, designed

38. The 60,000 cubic yards are, therefore, carried down o -
inches per mile, till at the 14th mile they are turned into the V:;::“ngf;anaddl vn.th 3 fall of 6
very considerable widening and deepening. ' moel, which will Tequire
89. It is proposed to construct a calingulah across the Gost i is poi

_the drainage water from the 38 square miles which the Gostanaddi ZI;Z?:; :}: trhlshpom? to pass oft
13 fio be built, and also to surplus off water when it is necessary to reduce it iz tilt o boint where it
This calingulah has been designed to be 44 feet long, its crest being + 1550 :hVelpur Cha'nne.l )

+ 1.84‘38. It will, therefore, discharge 100,000 cubic yards per hour (750 cub’ic feee:v*:)t:: :;oov:dl)t
Drainag'»e_ The arrangements proposed for the Gostanaddl below this point will be treated of undep
and ;1hle The level of ground at t.he site of ca,lingu.lah' at 1.4th mile is from +'10-00 to + 20.g9.
b water-level, as pf'oposed, is 4 18-58 or within soil ; it is not, therefore, neceg ’

up the Gostanaddi and to dig out side drains. sary to

e‘namt?{t t;&s already menticfned, the Velpur Channel. requires very considerable enlargement to

in the Toup iaf,_rrg 60.,000 cubic yards'; th? pre?ent sectxonS'.and proposed improvements gre shown
3. Ol ictllons. The. fall given is 4 inches per mile. ‘

.y meo; will be required at Penumuntra to drop the water from + 16:25 to + 12-50.
optain Ryves Teilx}un_:untra. the west-em branch of the Velpur Channel is followed, ag proposed by
it s, howeres .d is is at present.quxte a minor branch, and requires to be entirely re-excavated ;

- » dug on the proper line for the new channel to follow ’
3. Just beyond Vendra, vi . o
channel crogscs K ra, viz., 29} .mxles from Gostanaddi head (36 from Vijaiswaram), the
stanaddii drajnage us;;"owkodu, which it is proposed to improve as a new outfall for the -
by Captain Ryves gd.' . e channel crosses by an aqueduct 3 spans 15 fect cach as designed
» modified to carry a greater depth of water, and will be navigable up to this point

to be constructed across
eration there is a second
nd class navigation line, it
1d stream above Penumun«
088 the Gostanaddi to be ab

addi, and a cut of about a
d navigation to Penumuntra,
Buccessively face every point.
14 miles of the Gostanaddi,

sary to arrange for the water
bening and widening for the
arry the 60,000 cubic yards
backing up at the head, thus

O feet with upper sill + 27
8 ff‘om all other locks in the
with lower sill + 20 feet 6

The cost of the improvements .

Ntk s i Sl bii - -

e d

the Buswarowkodu at this point ; but it has not been

46. Major Mullins suggests a lock into
arowkodu weuld have water in

included in the present estimates, as it is doubtful whether the Busw

it the whole year round sufficient to give permanent navigation. h :
47. Captain Ryves allowed for only 25,000 cubic yards to pass this aqueduct . The present

cultivation in the tract this is intended to supply is 15,500 acres, which I estimate will be ulti-
mately increased to 22,600, the area of the whole tract south of Gostanaddi at Vendra and bounded
by the Buswarowkodu and Yennamadurru drains being about A _

| 48. The various branches which this new channel will pick up are at present S.uPPhed direct
from the Gostanaddi by bunding it above its junction with the Yennamadurru Drain. T(tixe lbt-md
breaches when heavy rains occur, but not before damage has probably been done to':he ll?'nbs 7 ;{ng
on the right of the Gostanaddi. Nothing can be worse thafl the present make_Sh' bW 1; fx:; es
the lower portion of the Gostanaddi alternately an irrigation duct and a drainage, and Wit 1o
means of regulation beyond the putting up or removal of an earthen bund.

. .
49. Whether the arrangements now proposed aré approved or nof,

Gostanaddi
thing be done to improve the condition of that tract of the delta north an.d s.outl} of the . : i
defective drainage and irrigation, the villagers in

from Vendra to Palcodair, when, in addition to ; . VAP
this neighbourhood suffer from a Yerracalwa food as in 1863, the condli;lto:h(;fi;h:r:i :::eft I; ‘;’i;’}i‘;
and heavy remissions have to be made. It seems, say they are the.
tract is the most important part of the delta project. - .
only people who have not benefitted by the anicut. _ . o
’ gO.p Beyond the BuswarowkoduyAqueduct a gurplus is Pm‘”dejti‘; dw;g“:?i;f;%g:;;b:z
yards per hour into the Buswarowkodu Drain, and a second su}'plgs z de :t Lo o1t il from
discharge 20,000 cubic yards into the Gostanaddi near the Razikodu ‘“f”' s anch chaanels are
aead (39 miles from Vijaisw'arum). Sluices for the heads of the various
- provided for in the estimate. g .
, 51. Ishould mention here that the levels of the western ,Velp‘“' fhaiiieiszx:dbgy%}?i’;:;
' Bay in 1868, and on which Captain Ryves worked, were found mcorx:c Y:,do o in the plans and
himself and also by Mr. Ellis, Supervisor. The correct levels haye been acop
* estimates now forwarded.
‘ 52. T trust these remarks will, with the D ion from
proposed for this channel. It remains to notice the lrrlgz 1.(; e
Peravelly and the point where the Gostanaddi is to be ot } lied through the Karkarapurru main
tion is at present 2,300 acres, and will as heretofors ol 1t 1y 2,500 acres, and bave allowed
" canal from Peravelly. I estimate the jrrigation will be ulu‘madeti ﬂ,le N hastah Channel, one
4,000 cubic yards per hour for it. Two dams will be reflulr: Jistance sbove the pbint of Gosta-
" below the mouth of the Gontair branch channel and oné & i}::;«rle dlisn the estimate.
. naddi junction with Velpur Channel. These hzi;‘:iznt;: cth mile from the head, where 150,000
' 53. Venkia and Weyairu.—We now r¢

: i for the supply of the Venkia and

. cubie yards have been dropped over tho Chettypet .Calmg};l]-allnoold one, and, after a circuitous

- Weyaira. The channel immediately below the aalingt 80 ¢ 8th mile from the head, and at this
course of about three miles, passes under the Ellore Can

al at th o 1 " :
: - > boats into the lower channel, or

point the navigation line joins it, the NundamooT Lock dropping 2% and drains above 800 square

' Weyairy, which a little higher up-country 1

0 (] u »

for 6 miles bel
namely, as far as Duvva. close o
" 54 The Nundamoor Lock it has been n_eces:z:zs::ry chann
‘presume that the cost of the new Jock and 113 being prepared in
estimates before sending them on, 88 the plans are " :ﬁles) is very broad, viz.,
55. The channel from Nundamoor to Duvva (

. 1 wever, fast silting up. . '
in some places and 7 feet to 8 feet decp- _1It xs?r:l;“'{efijaiswaram, is 300 feet long, its crest being
6. The Duvva Calingulah, 14 ™ es

o in 10-feet lengths, whict
’ ] 5 1 it i :Jed with three rows of w00('lun ghutters 111)1 o e ,stre: \
:;':6 - b(;ncheS, 83’1 . m:ors(;:tl)le when the Yerracalwa 18 found to be g .2 m
‘ removed as speedily as

40 square miles besides swamp.

it ig essential that some-

therefore, to me t
The villagers themselves

gufficiently explain the arrangements
the Bhupiah Channel between
Velpur Channel. This irriga-

m;p and plans,

avigation

wing to its unsafe condition. I
ols will be added by youto the

your office. .
150 to 180 yards

'
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Pal

below Duvva Cal; .
alingulah i iru in i
i 1 Tomer pe fu a?t 11: i::)lie:a:lile gexanm In 1ts upper portion, and the Yennamadurru Drain
the head o + Drsinages® gable in the upper portion, and will be more fully noticed under
57.  The other branch

i clled g Chancnelalz‘c::e Dll)lvva. Calingulah through which the irrigation water is carried

Peramalls Lot ] m Duvva to Peramull_a. The distance from the bifurcation to

cuoply Tovol (omate 18, o gr.ound at the- head being 2 to 3 feet above the water at ordinary

5 to 6 feet below the ;Va.ter surf: tnches at. t,h 18 point), but falls rapidly, and at Peramulla Lock is

oming o o mater rﬁc?_ In n?txcmg Captain Ryves’ remarks as to the quantity of water
3, Major Mulling remarks that the proper course to follow is to divide

this water into ¢ : .
wo, sending part into the Yennamadurru Drain and part into the lower Weyairu

below Peramulla
and thence to ti . .

dum, this is what’; is really don: h’(ll‘i ater. Thoug? not explained in Captain Ryves’ memoran-
* the calingulah + There are two calingulahs (weirs) above Peramulla Lock, one
A proper, used for ordinary working, which is 30 f. ' '
which is 60 foet | 1 ) g ect long, and one, called the escape

A ) ong and used in the event of Yerracalwa floods’ comi Thi ich
is unprovided with shutbors. ; oming down. is escape, which
having or shutters, it hasbeen usual to keep banked off, the Lock Goomastah at Peramulla
i 13°f rders to breach the bund when the water rose to 8 fect on the lock upper sill (i. e., t
is eet 3 inches). This, of course, is a most clumsy arrangement. In the estimates now. e.’t '0
hl?r(l)lposed to 10Wer the crest of this escape to + 14 feet 6 inches, and to fit it with screw sh?fti 18
:‘ﬁcd. can be rajsed in a few minutes whenever necessary. These two calingulahs togeﬂ:::
ili- : ?Ch?';_ge about 220,000 cubic yards per hour, or 1,630 cubic foet per sccon?i There is no

'rigation from the Venki i o i i . )

bm;ch o enkia on its right bank, till at the 8th mile the Chinakapaverum main
i 58. Undi High Level Canal.—There are about 4,600 acres irrigated by the Venkia
annel above Peramulla, which I estimate will ultimately be 5,000 ; at the 123 mile from Nunda-~
moor ?r ?Oi'mlles from Vijaiswarum is the head of the Undi Iligh Level Canal. This is the prin-
.01133,1 1rx:1gatmg channel of this tract, the irrigated area at present being about 36,000 acres, which
1t is estimated will be ultimately increased to 60,000. This, as explained by Cg,ptz;.in Ryves ,cannot

be expected immediately ; but, when the works have been completed, it is reasonable $o suppose the -

greater portion of the area commanded will be irrigated, as the nature of the soil is such that it
cannot produce anything worth cultivating unless irrigated. The population is small, about 200 ¢
_the square mile, and that will be the principal drawback to the rapid extension of cultivation, § )
. immediate increase may be expected, though the full estimated increase may be a matter of.t. ome
' 59. The Undi Canal is at present supplied by a head-sluice of 4 vents 3 feet x @2 ln;e.t
with the floor at + 11-10. As there is no lock at the head, the canal is at present shut oﬂ?- fern
the general navigation system of the delta ; this, of course, is a great disadvantage to the producer,
2 fezfl As. designed b{r Captain Ryves, the estimates provide for an extra calingulah at the head
ong in 3 bays with crest + 16+25, and also for a lock 18 fect X 110 feet with the sil]
+ 12 feet and +9-50 feet respectively. ‘ s
. 61. The c%xannel itself requirf:s re-sectioning to some extent. The present and proposed gec-
fons. are shown in the' Book of Sections accompanying the estimates, and the discharges and velgei-
ties in the tabulated statements. ;
Fr0m6t21; For 12 miles the cb.annel runs a.lmost due -sout-h an.d then turns to the west along a ridge.”
nd pro e 12th to the 16th .mlle very considerable w1d.emng is required, and a glance at the present
villa"esposed sections of this portion .of the channel will explain why not one-third of the area of the
cmti:ate;outl'lrof the channel and Iying between the. Yer.ma.madurru and Rudrayacodu drainages is
and 6 inc];es the8 s.urface fall allowed to the channel 18 -'L inches to 3 inches up to Undi (16th mile),
by the fixed le: 1 inches beyond. The fall above Undi Aqueduct is restricted to that now allowed
6. In th: of .the floor of that work, n?mely, + 734,
madurra Draiy bes“;n'atcs now forwarded it 1s proposcd‘to connect t'he Undi Canal
drain is nw geneyr:n ock r.lear Goda]akoc%cru .at 11} miles (3'2.} miles. from Vijaiswarum). This
" 8ood deal of the grainy nf"':;fable up to t,hls point, and can easily be made always so. At present a
The sillg of this lock a(.)r is tract is shipped away through the Yennamadurru Drain and Uputair.
‘ e proposed to be -+ 5 fect and — 3 feet, and dimensions 18 feet X 110 fect.

with the Yenna-

e

- 8ome years ago, consists of 3 arches 16 feet span.

" kapaverum Channel. The sluice consists of 2 vents,

" is the head of the Akeed Canal, the flood cali?

* into the Weyairu underneath the Pera

s

-

—

two surplus calingulahs, one at 74 and one at 114, are pro-
hat he considers this unwise ; but I do not think
he Bondada Drain at the 153 miles, is practicable,
er portion of the channel if the sluices were

64, Asallowed by Captain Ryves,
vided. In his memorandum Major Mullins states ¢
any other arrangement, except tosurplus only into t

and this would dangerously raise the water on the low

closed above. When the Yennamadurra Drain is in full flood (which, though rare, must be con-,
. but in an average of years they would probably.

sidered), these surpluses would not act thoroughly ;

Pe effective for 355 out of the 365 days. A third surplus to discharge 20,000 cubic yards per hour
into the Bondada Drain is provided at 15§ miles from the head immediately above the aqueduct
This aqueduct, built

already referred to, which carries the canal water over the Bondada Drain.
The waterway above and below being ample, it

does not require altering; but, as already remarked, the upper floor ig rather too high. This

cannot be remedied without re-building the work.

65. Some new branches for the channel are requi
te-built to suit the altered conditions of the canal. :

66. The channel will be navigable up to the 16th mile (Undi village), Fhough only properly
navigable up to the aqueduct, the depth on which will be only 2% feet.

67. Captain Ryves suggested a lock at the end (20 miles from head) to connect it with the
‘Akeed Canal, but the Rudrayacodu drainage is betweel the two, and, owing to the low level of the
ground here, an aqueduct would probably be inefficient. ) -

68. I have provided a masonry drop below the aqueduct, and a small surplus into the
Rudrayacodu at the end of the channel. .

69. Venkia and Weyair.—Returning DOW to the Venkia Canal; immediately %)glow it
on the left bank of the Venkia is the 60-feet escapé already alluded to, and on the same md?, 400
yards above, the Peramulla Lock : 14 miles from Nundamoor (22 miles from Vumswarum) is the

to the Lower Weiyaru.

Peramulla Calingulah or weir ; both escape and weir discharge in .
he right bank is the head-sluice of the China-

70. Immediatel ckont .
3 sbove the Peramulla bo 3 feet X 1} foet. Considerable alterations are
are due to the arrangements necessary for

will be explained under “¢ Drainage.” This

ion of 16,000 acres of land. Although

red, and the sluices will nearly all have to be

proposed to the head of the channel, which, however:
draining the tract lying north of the Venkia Canal, and '
channel will take 23,000 cubic yards of water for the irrlgftt
up to this time this channel has been irrigating lands on.llts ;“lom e ond
gate at all from its right bank for a distance of 4 ™! es Ir e

supplied from it being, indcr proposed arrangements; irrigated from the E”;;: fillgtheve:hCanal.
Some extent of increase of cultivation may be OXPected south of the Pundikodu When 6 Pro-

posed drainage improvements have been carried out:
71, Below Peramulla ouly 20,000 cubic yards are re
12,000 acres of land.
-~ . o
72. The Peramulla Lock is a double one, built many 783 a‘:’0’0 foet 3 inches, intermediat
each 15 foep x 100 feet, the level of the sills being upper + 10 16€ ’ °
+ 2 feet 3 jnches, and lower — 4 feet 9 inches.
water on the lower sill. The masonry of the lock 18 good 'y
73. The Weyairu below Peramulla Lock i8 & ro¥ .
yalru elow L'eramu a ,
is rapidly siltingayp. Some day no doubt the Chinakapaveram Channe‘l o

into the ma.in navi ati ]' - H
on line. B .
8 ( 36 miles from hjmswarum) near Chmakapaverum,

e ¥ . ..
74. At 14 miles from Peramulla Lock and the lock and calingulah into the Colair
s off to tide water the Yerracalwa

algo the drainage which comes
al drainage falling into the

the tract hitherto

There are
d, but the gates are now old and bad.

ut shallow stream, rather tortuous, and
11 have to be converted

gulab,
ted only iB 1868 to pas
lla weir and escapes

nd the loc ]
1ah is 100 feet long, erest + 3 feet, and

o o galt creek (feeder of the Upatair)
1d channel leading to the

Lake. The flood calingulah was construc

flood-water, which may be sent over the Peramu
mulla Aqueduct, &

This calingu
ted channel int
hich discharges into an o

Weyairu for the first 11 miles below Peramulla.
water passing over it is carried by a larze excavd
near Akeed. The Chinakapaverum Calingulah, ¥

ight side, it will not in future irri- -

quired for the irrigation of about '
and consists of two chambers ’

ordinarily from 9 feet to 11 feet of -



[y

N

Colair Lake s 40 feet | :
ong, crest + 3 feet 3 inches : thus these two cali
off al;out 300,000 cubic yards of drainage water per hour. o clin
5. Akeed Canal.—For the Akeed Canal, which has just beeli completed
eted, no new works are

giﬂa_hs can, therefore, pass

requi irrigati i
quired beyond irrigation sluices and some minor branches, which haye },
\ ve been included in the

estimates.
Ruerfr;,‘ c:i‘orhdc n;iles fror;l the head of the Akeed Canal at Chinakapaverum
VAN 811 fxls ;‘en m; e (\ixse of, but from aimlle above Akeed village the ch’ an ol.d channel, the
o tml es r(})le undamoor, or 46 miles from Vijaiswa,rum’ the Ake Zn(l;el is an excavated
% fnckos ;vz(ti er by t 10 elurpad Locik 20 feet x 150 feet, the upper sill © anal is connected
nd lower sill — 9 feet 4 inches. There is also an sl being H. W. — 1 foot
pass off water when the sluices are closed. £ocape calingulah 15 feet long to
77. Returning again to Chettypet, the 6th mile from Vija;
gone down the Karkarapurru Canal and 150,000 passed over C}‘: zswarum, .220’000 yards having
which pass westward are divided, the Uttali Canal taking 60 Oooe typet Calingulah. The 156,00
hour. , s and the Ellore Canal 96,000. per
| 78, Uttali Canal.—The Uttali Canal head is situated thyp |
Larkarapurru Channel, or 63 miles from Vijaiswarum. ree
79. There is at present no regulating work at the head of {h;
bauk, over which there is always more or less of a fall, and boats '8 canal excep t a rough-stone
and, as the canal sometimes gets more water than it ought to dalork t.hrough 1t with dimmﬂty 3
there being no surplusing work on the channel. It will be rea,’dily :‘ng; 1¢ frequently done below,
;i;li nav1gat1.on are both mfperfeet under such arrangements. It ig erstood that both irrigation
c a},nd calingulah at 4 miles from the head as arranged by Captain pRroposed, therofore, to put
pra.ctlcable, except at great cost, to make this channel a through line ygr o ?,nd,.though it is not
advisable to give navigation up to the large village of Uttali, W;ere the: ‘naVIgat{on, o, as it Iy
a second lock has been allowed 13} miles from the head, or 20} miles f - afm.mdemble market,
. 80.. The lock at the 4th mile has been designed 18 feet x 110 feetl\‘:iTthjmsw?’rum'
!ower sill + 22:25. The calingulah to discharge 47,000 cubic yards (352 pper sill + 26:25 and
is 27 feet long in 3 bays with crest + 80-25. . rde (3524 cubc feat per second)
81.. - Not much earthwork is required in the first i : ' * :
widening and deepening is necessary %elow the head loclf. mjll‘fl: z)ietsift ch::innelﬂ but considerable
sh.own in the Book of Sections. The fall above the lock at 4th mile h ane proposed scctions are
mile, and 6 inches per mile for the lower reach. © s boen allowed 4 juch
82. At 10} miles from the head i i
cubic yards into the Gostanaddi. : surx.)lus lé allowed in the loft bank to discharge 30,000
83. As directed by you, the second lock, a i .
smaller dimensions than other locks, namely, 10 ;lfoéfilg,eioﬁ;:g:;kth? ll:ead,. has been designed of
separit. -]iey:nd lfhxs I;;Ck the qhannel wi'll 1.)0 n@Vigable for 23 mile:,ltnaal.n sellngls gate. .
o eg into two branc es, through the principal of which, the Comara by hy , to Uttali,
P assed to surplus into the Yennamadurra Drain, which, however, ig anch, any extra Water will
:%;.:xga.ble at th.is point, al-xd it would not be advisable to construct i;k:o(t, supl-)lled with W.’atcr to be
ich the Undi Canal, being close to this point, will carry off all th I WeIrs across it, hegides
nearer to it than to Uttali. @ produce of villages which lie
. 85. The present irrigated area under Uttali Canal is 22 04 . e
:::;u;;teily :)}f increasec} to, 34,000. The principal increase will t;(lig(l:::: i’n:;:: T}kl I es.tigxate wi.ll
oty £onth. ettra.ct lying between the .Gostanaddi and Yennamadurru Drain, The Ra}mghy main
ract slon h}; ltla(:it at prfisent, the Ralinghy main branch being of insufficien di ere. is no proper
Gostama i ;e ama;ie Ywhenever heavy floods occur in the Yennamadurry lme.nslons, and the
which by bon never the err:itcalwa. comes down.  The widening of the R l,' which b?ck up the
Gogt bee pro'v1ded for, will provide water, and the draina alinghy main branch,
S Znsadd‘ will relieve this tract from the floods from which it fe alfr angewments proposed for the
ok re. u.The Ell?re Canal flot having hitherto been under my :;18 Hherto suffered:
quired for it not having been worked out by me, will be repf:rtg e<i and tho estimatos for the
: ried on separately.

quarters of a mile below the

€8 per

Where lt

O e e e e e e

. and will now endeavour to explain the drai

~ the navigation arrangements proposed for the B

" drainage discharge of the Gostanaddi isnot only

w noticed all the main canals and the existing and proposed arrangements of each,

nages of the delta.-

first main drain is the N akala, which is
ed with the navigation system of the'
it. This is owing to the water-
os there is a heavy fall down it,

I have no

87. Nakala Drain.—Commencing at the east, the
also used as a surplus. It ia, as already explained, connect
delta by the Mukamala Lock, but there is scarcely any traffic down
supply being necessarily uncertain (3. e., only surplus water) ; and,
the current is very strong. . ‘

88. The Nakala drains the tract lying between th

river is low, efficiently carries off all drainage and surp !
rise, they stand up the Nakala and flood considerable tracts of land on both sides. To keep out

the freshes a large sluice has been designed and estimated for. Captain Ryves proposed to place

this at Latchmipalem, but the site has been altered to Cattupalem in the present estimates to suit
ank Canal. Thereare already embankments to the

ed to be constructed-

¢ main drain is that lying
This is a wide ghallow drain
but which requires to be dug
he estimates being included

¢ Bank and Nursapore canals, and, when the

lus water sent into it 3 but,

Nakala as far as the point where the sluice aqueduct i8 propos
rds the west, the nex

89. Gontair Drain—Proceeding towa .
between the Nursapore and Velpur channels, and called the Gont:.nr.
which hag already been improved to some extent in its upper por bion,
out in its lower portion, the necessary provision for which is made in t
in the Gostanaddi vutfall drain, which the Gontair joins above Vlra,va,sm.‘a:m . - . .

90. Gostanaddi Drain.—Proceeding again west, the GO:%tana.ddl is the :exf.sun.lam dmm(i
This has already been alluded to, as in its upper portion it };ms Pltherto bee, ;nl stlh;slix;zp:.el
to be, used, to convey water for irrigation and also as @ navigation channel. - below ' 1‘ e

from its head it will, under proposed arrangements, bo entirely a drait:

down this, the
: idi i qmadurrua ; bub when floods come )
o e of e Gt o1 o Yers)?opped but the Yennamadurru water backsup the

: . To remedy this it is

Gostanaddi, flooding a1l land south of a line drawn from Aravilly tto M;'dpj&h Thi: is lowzst of the
proposed to excavate the Buswarowkodu as an outfall for the Grostanaddi. . e

P where the Gontair Drain joins

: m
Gostanaddi branches, which, flowing from Vendrs past Virsrastty
it, eventually joins tide water near Vempa. ¢
) . tion ©
92. i Jlowed for only & POF
I have, as dirccted by you, allowe The area b

the Gostanaddi to pass down the Buswarcwkodd- oo this ares, 30,0

80 square miles, and, in addition to the drainage wate !
* Channel, one 11
surplus from Uttali Channel and 50,000 from the Velpur Lischorge of 366,000 cubic yards per

miles = 286,000 cubic yards per hour, giving 2 total_ Pr"bafbiz T warowkodu new doain have been
hour (2,745 cubic feet per second), of which the gections © . te D ool Ly O e mmopecd
caloulated for 160,000 cubic yards per hour, Leaving 2060 fnadurru and which will probably act
to be congtructed at the junction of the Gostanaddi and Yennama ’
efficiently for ll except ten days in the year- .
. Y 1
93. Yennamadurry I)rainage.—-—Proceedmg 3%:‘“;:::&%1% beyo
Yennamadurry, for it is called by all these pames; the

. . the Yennamadurra
Nundamoor, Weyairu from Nundamoor to Pipard s and : :
94, This dia' hich passes to the Uputaif, the drainage of 850 square miles of the upland
. in, whi s

: ru about ten miles fro
country, i8 embanked below Duvva Calingulah to the village ;t(‘)zl enirtl:::f:: sl;read e I;J;
its juuction with the Uputair, below Yennamadurrd when 10 ) .

tracts which lie north of the Uputair.
5. The embankments require fur
vided with sluices for the local drainage-

96. The division of the Yerracalw
Venkia Canal.

the total drainage discharge from
o be drained above Vendra is
00 cubic yards per hour

s the Yerraca,lwa; the Weyairu or
nd delta limits north of

Drain below that.

nd gtrengthening, and they are quite unpro-

tos provide for these two works.
e Yennamadurra Drain and Lower

ther raising &
The estima
o water betweend th

Weyai i ,der the : f the Venki
yt;;u bzsogzzlazx%ix:;j u}i:;mulla, Aqueduct.——To drain the track north of the Venkia
Caual considerable drainage works are required- . 14 ‘ r/‘”‘
; /
A7

‘when the freshes

¢h per day off 80 square -

g epre i3 -

P i e o

ey
i = 1

e

T e el e
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98. The Chinaka igi
. paverum Channel as originally carried o :
the Weyairu, the drainage of the tract lying between the Venkia.uz:n‘?ih‘fli‘.t o7 fom its mabural outlet

was thus permanently swamped llore Canal, and & large area

99. The estimates include a drain from Boda i
parallel to the Venkia and Chinakapaverum Clxanneﬂa:aikflf:dabove Poramulla Losk, running
paverum Channel to pass the drainage into the Lower Weyairy ne:n ai]que(.imt under the Chinaka-

100. The aqueduct consists of five arches of 10 feet span " o village of Gunare
the aqueduct the Chinakapaverum Chanunel is embanked from -th
irr?ga‘tion water being dropped immediately in rear of the g
Irrigation. .

101, Minor Drains.—The following are drainages f :
and for which provision is made in the estimates :— = r wh

To get the necessary headway for
@ head-sluice to the aqueduct, the
queduct to the level required for

ich improvements are required,

The Caza, between Chinchinada Channel and N ursapore ( )
A new drain on the west of the Nursapore Canal from J; anal,
The drain lying between the Nursapore Canal and the Rl ey

shallow channel, requires to be deepened and dug into the Gop t:Pﬂka.
The Razikodu, lying to the west of the Uttali Channel " an(% Go§ta,na,ddi outfall. .

down to the Yennamadurru Drain and provided with an outfau’ 'lreflulres improving and to be dug
The Erlakodu, lying between Gostanaddi and Yenna,madB e

to be dag down to the Gostanaddi. * urra fro
The drain from Raycllam to Annacodair, on the west of the Yen .

ment, also the Bondada Drain below the Undi Aqueduct requires con:?;;:‘:;:lrr‘;, requires improve-

e deepening.

The Rudrayacodua below Akegd requires d i .
quires deepening a : )
of Dodanapudi. g and digging down into tide water south
The necessary provision for the above works has been made in the estimat
. imates.
102. With regard to the plans and estimates themselves, I would beg to remark that th
works have all been designed to be substantial. No extraordinary ornament : & 'er;,fr a.d de
and I trust that on examination the details may be approved of. or Hnish 18 proviced,

103. With regard to the rates in the estimate, I would beg to state that the rates are fi
rom

to Mogultur.,
main branch, which is an old

m Skinnerpuram, requires

five .
to seven per cent. above those at which we are now working. The whole of the works will
will .

necessaril . .
necens ¥ occupy some years, and, as the tendency of prices is to rise, I consider this increas
ar fon. . eage a
worke £ ¥ precaution. ' Ten per cent. on the estimate has been allowed on the totals of magon
3 Ior i . . AS0NT,
superintendence and contingencies, and a smaller percentage on earthworks y

104, . .

of nothit t'i‘h: Plans and estimates have been carefully considered in all their details, and I know
_lothing that is omitted, and h ’

Wwithin the estimated sum o every reason {0 supposs that the works may e exccuted

105, : . . .
exira n;’mbThe increase of present estimate over that sent in by Captain Ryves is due-first, to the
all sooond c;r of locks ; secondly, to all locks being designed with masonry chambers ; thi; dly. t

class locks being made of a larger size. ' ! y» 10

106, wi .

Lo Wlxtlzxnz:gaii ;9 financial results of the.scheme, you are in a better position to speak

in course of til’ne : ::lrsr. that the modcfrate increase in the irrigation allowed for will take

aro ro-claimed H , a.s.the swamps in the southern portion of the Undi (Bhimaverum)
» & further increase may perhaps take place. ’

107. I would, h
in hope that it imx’)ro(;::’::; beigl to make one remark, namely that a good deal of land is now held
up for the completion of the c;” be shortly effected. The ryots know that estimates are being sent
annels and excavation of drainago channels, and hold on tolands

now badly irrigat
. gated and worse draic ;
| Present revenue would regult, ied, and, should the works not be carried out, an actual loss of

than
place
Ta.luq

108. The .
present limite .

°°"fes§edly tomporary nature o(tl‘ :ope of the works, the numerous makeshifts on all channcls, and
any of the present masonry structures, all ren ler imperative the

. a net return of 34 lacs, or about 25 per cent., On the estimat

“tary of State be moved to send out the iron bod’
‘ble. The wooden boats would, of course, be buil
~boats from England.

carrying out of the present scheme, even if by doing so the revenue were not materially increased.

But I believe the present project will yield good returns.

109. The average area irrigated during
ve years is 202,275* acres for first
fusly was 213,430.

this would be an

# Including Ellore Canal, For details see separate state-  he Jast 5
ment. l
crop. The area for the last

*
The estimated ultimate acreage is 2,96,300 ; taking the last year's figure,
1d be 3% lacs of Rupees.

increase of 83,000 acres, the water-rate on which wou
' 90,300, to which must be added, say

110. The total of the estimates now sent up is Rupees 9, \
2,49,500 for Ellore Canal, not included, and 8ay 70,000 for the new N undamgor Lock, ete., or a

total of 13 lacs.
111, From the net returns there would be 3 “deduction of say 20,000 Ru?ees per annum
5,000 for extra establishment, leaving

extra cost of maintaining the additional works, and Rupees
ed outlay.

d out, the district will be so

oposed be carrie
be permanently increased,

112. Should the works of navigation now PF
lue of the land will

 well provided with cheap communications that the va
revision of the present settlement.

which will enable higher rates to be fixed at the next

dum requests that some idea may be given of the

It is almost impossible to separate these items,
ble increases the cost of the earthwork, as the
o kept as small a8 possible, The following,
igation works :—

113. Major Mullins in his memoran
respective cost of the navigation and irrigation.
for having to provide for a channel being naviga

velocity, and, therefore, the fall in the channel have t0 b mall
ly as compared with 1rr

however, exhibits the cost of navigation works on
R
Channels. Irrigation." | Navigation:
e —
" ES. Bs.”
Head-sluice’ ig’ggg
Main Canal R
Karkarapurru Cana 29’110 1,40, 490
Dupire {46801 S0
Undi High Level Canal .- ﬁ’ggg veoren
Venkia and Weyairu 54 300 24,500
Uttali Canal e 108280 32,780
Gostanaddi and Velpur | ;° 78,220 | eeeee
Drainages . - e e
Total...| 639470 3,21,830
S B

. '"’”m and tools required for carrying out these
114, I beg to forward an estimate for being accorded to the estimate, the Secre-

. netion .
new works, and would beg that, in the event of 8 ensions specified as quickly as possi-

poats of the dim
¢ here; but it would be cheaper to get the iron

ents genb ﬁp accompanies this letter, and

115. A list showing all the plans and docum

timates.
I trust that all required information is furnished by the plaas and o2 date is also f |
116. A statement of expenditure on the delta works incurred up to date is also forwarded, as
. eme

) . th January last.
called for in your circular memorandum, No 3,652, dat(id 18 J
g
ineer,
Enginee

No. 3 or Western Delta Range, Godavery

From J. W. RUNDALL, Esq, Executi®® Eng r, 1st Division, dated Dowlaishweram,

District, to the Acting Superintending
5th September 1870, No. 482-
I HAVE the honour to forward, here¥
ti"‘n and drainage of the tract commanded

0s and estimates for comploting the irriga.

ith, the pla
l o igh Level Canal.

by the Ellor

P Y T U TV " i
e comreas v -
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" 2. TheEllore Canal separa'tes from the main canal at Chett s e s
and, after throwing off the Uttali Canal at 63 miles, it passes Zfee: ,t;:x ;ﬂ iles from Vx,!alswarum;
Nundam.oor Aqueduct (4 arches of 40 feet span and 42 feet waterway g thee;al;calza e by fhe
3. Up to this point all work required to the canal has been inclygeq ; mile).

Project estimates submitted to you. ¢d in the Western Delta
4. The quantity of water allowed by Captain Ryves for thi ’ . ‘
(720 cubic feet per second), and for this discharge the canal ha,:1 fe::ﬁzll W;"S 95,000 cuble yards
and distribution to branches, as arranged by Captain Ryves, have beey culated, and the acreage

the ultimate irrigated area, agreeing very nearly with those subsequent) i
authorities, being 48,200 acres, against 48,300 estimated by the Heaq X;;e.ntt n: lg nthet Bevenue
5. Main Canal.—The sections of the main canal will ghoy that ve;S ;a,.xtltl 0. ec or: .
be done to it to enable it to carry the required quantity of water, Wideniy y. 1 : is r:q(;ll're to
case, but deepening is necessary in a few places. The principal fay)y in the g hls no l\lvartlhe 1l)n any
of tow-paths owing to the banks originally having been thrown frop, 30 to 600fann: is he absence
tion, In some places there are no tow-paths at all where the channe cet from the excava-
tanks near the 29th mile. The estimate now framed allows for 4 pro
made.
6. For the small quantity of excavation required I have, ag desire
rate. The line being so important for na._viga.tion it is very desirable no
length of time ; hence the excavation will have to be done while the ear

followed ; his figures for

1 passes through a series of
Per towing-path bank being

d by you, allowed a high
t to keep it closed for any
. th is wet.
. 7. The canal, as at present laid out, will, when discharging jtg full supply, h
- fall varying from 3% inches per mile to % inch, the bedfall being less or l.lsll;p.y,h e @ s.urface
the average. The maximum velocity will be 1,833 yards per hour, et permile on
8. Crossing, as it dogs, the e.ntire drainage of the country ahoye it, numerous works for the
passage of the upland drainage, either under or through the channel, according to local circum-
stances, are required. These consist at present of three under-tunnels of oneg vent . ctxcxd r
tunnel of two vents, two of three vents, two of five Vents, and one of six vents, the ; (:rlxe'n eai:l;
case being 10 feet. It is not, I believe, necessary to add to these tunnels. I:‘or theppas:sa e in
and out of the channel there are 620 feet of pucka and catcha inlets, Yand 192 feet of masgonry
outlets in addition to four masonry surplus calingulahs provided with scouring sluices. There ig
at present no difficulty in running the local drainage out of the channel ; but a difficulty is found
in making use of the escapes, owing to the tail-race channels leading from them not having been
cut out and banked off from the low lying ground below them, so that, when it is requireq to
surplus in December, damage is done to the standing crops by the water flowing over the country.
The estimates provide for the necessary improvements and completion of the tail-race channels.
9. The Ellore Canal is laid out on the highest level at which water can be led from the
Godavery, and as sfter the 2th mile (from Vijaiswarum) it kirts the Colair Lake, or unfilled
basin between the Godavery and Kistna Deltas, it follows that the fall in this country is very
much heavier than in any other of the delta tracts. DBut the fall is not at all regular, there
being many square miles round the Colair only 3 feet to 5 feet above high water. The whole
area is commanded by the canal water, but the irrigation is somewhat expensive. If the water i
led directly in the line of the fall, numerous drops are required ; if led at right angles to the f]1
works are required for the passage of the local drainage through or under the irrigation channels,.
The drainage of this tract of country has scarcely been touched hitherto in the way of improve-
ment, though much more water is sent over the country; the consequence is that g4 ta
considerable extent of land is swamped - C o oving
; ped or the out-turn of the crops rendered precarigus owing to
the difficulty in draining and drying the land.
Venkl'o'ChThe total area (Zf Jland lying below the Ello?e Canal a‘nd bounded on the gouth by the
Mo 518;1 aunel, by the Chinakapaverum Chaunel, Pundikodu Drain, and Colair Lake, is about
. 00((1) ::‘::1‘1;181; bsay: 89,000 acres of land will be ultimately cultivable, of which it is supposed
’ i o . .
be separato describel;.nuated. The proposed .arrangements for irrigation and drainage will now

[ T

*

_opened. The designs for these works are as arran
have, as directed by you, substituted shutters to

-Ellore Canal are completed.

11. Captain Ryves’ arrangements for irrigation will appear from the maps which a:ccomp{:ny
this. A main irrigating channe] takes off 121d miles below the Nundz'xmoor Aqueduct, (3. e., 9%rd
miles from Vijaiswarum). This channel is :ntended for the irrigation of ab?ut 16,000 acres of
land, and the supply provided for it is 27,500 cubic yards per hour'(20'6 cubie fefet per dsi(rmn;:-)-
Should the proposed arrangement for altering the navigation line into the We;ymru anh ;n (;a
from the present site at Nundamoor and using a portion of this channel be carried out, the head-

i bl
sluice already constructed would have to be removed. 3,000 cubic yards per hour would probably

: i i 1 te
be required for lockage; this has been allowed for. At1 nnl:es fr om ltsthe;deti];dciti?:.ns;ﬁag?)gg
: . H our gomng 1o 3 ’
into the midand low-level branches, 17,500 00 ' et X o direct irrigation of the Ellore

Water from th
uged in the mid-level channel ;

level channel.

cubic yards per hour to the low-level branch. similarly water

Canal will be picked up, and to some extent re-
from that will, to some extent, be utilized on the low- . | below each
12. One under-tunnel and three escapes aré provided iIn the tmuit-lev’:;ed;é:z:: . :p<1>y deoa;n

i i i to surplus or to stop -
escape; there is a regulating bridge, when necessary, blx)-idge, o tbe shutters in the escapo

the channel, the shutters to be put in the regulating o Captain Ryves; only I

ged by Mr. Andrew. .
be lifted by screws for the escapes instead of

tumblinz shutters as previously designed. . the Duvva Road.
13.D On the low-level channel there is one escap® 10 feet SP?’ J U:OZI;OZ? the drops in them
14. The dimensions of these channels, position, lgvels, and dimen

are all shown in the tabulated statements accompanying this. - . o 500 cubie yards cach
15. In the main canal, sluices discharging from 4,500 cubic yards to y

e i i Iready bui
are to be built at suitable points. Some of these sluices 1n tlfe f.irst.18 nllle:e;;i ?Srizrzedu;lb
and the minor channels from them dug ; but belo¥ Chebrole the 1r;‘1gat1<.>nt }?en}: e grea{;
the water being let into old channels through temporary wooden sluices; \ ,

i y ints at which all
waste of water and great difficulty in its proper control and regul;t(;?:(;hafg}: ?zlthe ot which ol
sluices are to be built are shown on the map and the proposc !

Statement accompanying this.

16. Drainage.—~Commencing at the
water in the Venkia Canal strikes the surface 0 t
finds it way into ts nafural oatet, the Tbe ‘Viil%lru;int or at 4 miles above Peramulla Lock,

Bodapad Drain—From immediately below b18 PO the Venki ‘
the BO**ap:d new drain is commenced, which, TURRI"E lmmedlgtegﬁigsge:o tt‘;xe laette: I;h;a;u?:ld
Chinakapaverum Channel to a point 3,000 yards t.)elowlth;owia; Weyairu. These works ha,v;
discharges under an aqueduct of five 10-fect archeshu;t(; t51(5}0 acres previously swamped, has been
already been carried out, and a large area, not less 122 the irrigation channels from the

‘ath soon as
cultivated, and more will be brought under cultivation a8

_east of the tract, above the point where the

th )
o t is above Ravipaud, the drainage

f the ground, tha

) . the west of the aqueduct, running along
17. Pundikodu Drain.—A drain starting from 2

the si«17 Pundik t-)du' {a'm : dram] g to join the Pundikody, whlf,h already has. an outfall
de of the Chinakapavarum Channel, posafter motice 1 falls into the Pun dikodu, and

ot tho Colir Lake, Beckley's ducn, 1 % g of which are givenin the sections and tabulated

considerablo enlargement is necessary, the detai
Statex;};nt Drain from 9} miles of the 1id-Level Channel and Beckley’sl(li)rgm'——lTh’;hdr:in
. rain from 9} muies o - 13 for some distance an old channel. ihe all
) . . hannel 18 for & e e e :
fro;? the escape at 9 miles of the mlq.le-vel r‘;posed to construct five dams for irrigation from thig
is beavy in the first 3 miles, and 1t 18P required for irrigation. The low-

: water isnot _
channel provided with shutters, to be removed Zl;::nn T oy surplus from (5 will be scat over this

level channel joins this drain above its third o to bo lod of Lo Below this the fall 1
dam. A channel for the jrrization of Vipparrd ¥ 78 . h 10 channe k

small, and the channe;3 l;?l%a::ct purely as @ drain ; 16 18 t? be levi du:lt; tznit(; junctionewitﬁogln
as l"ec“eY'S Drain,” which requires to b eplarged and impro o

Pundikodu already noticed. : 15

-
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‘ ; 1<iarthw<;rk on tl.le main ca:na,l and for masonry, especially f

- I have a.rea.dy, in a previous letter, explained this SY or cut-stone on
minor irrigation channels have been allowed for + Several extra drop

and I.trust that‘the designs and estimates now sent up wi
Captain Ryves' general designs have been followed zlwdl.lflib
s Imodine

‘Mpr, Andrews.

with the information partl
y collected but not ar
) ranged, i
country to be.dealt with, I have been longer in submitti::dt}:mh put
Z them than 1

Exrtract from a Mem
orandum by Captain J. G
. G. RYVES, Superi
» duperintending

~ dividing the delta i ’
a into three TR
The esti ) _ parts, distinguished
estimates submitted with this reportarelul:e tistltllse\\;vetsmm, o
estern and

t

19. Drainage Diversion.—This catch wa,tcf drai
iﬂ;ﬁ;?{n Tokalapilly is to b(? led. out of the Ba,t',lla;xa;al:(iia::-1 11\)1?1‘ from ne
b leada, ;'outhdjwesterly direction through some old tanks till. : l‘lqder-
eing rrmme}o ::,in p}l;event. from flowing over the country tho. w ]l pons b
ane 8 Tunnc Sr:;l ;,lr (;c elmam c‘anal, and the surplus water fr(')p and draj
putlet. :) a te ischarge w1tl'1 areas of cutting, etc.qis shownr'n e
o moces vefoc?t co;s ;uc{; dtv;;o drops in this drain, for in the first 5 n:ﬁ the ta
o, Th:;.e Wmon;lwa essla),fe, viz., 2 feet por mile bedfall, anq ee:eI h.
requiste. Thero il the' lzakae a ggodhbody of water in this draip fromn 1Wxth t?lis the drops are
T e o ey fon tg}(: oCht:, ¢ escape and outlet. I Propose tthle drainage of the culti-
. ot tho 5 stopp,ed > p: gar i e .mana,ndroco}e land.  All water » therefore, to lead off from
20, Sundry I)Zuins —ThOO: }-lllgh across the drain and pag thl:p to 1000 cuble yards per
connected with -some prop'er di:c}al faces of the following works r(:eugb e e
connected v . iarging channel and the “cost of doglzrflist?s F)e Id:;g out and
| N Included ip
g; 'f:lll;:;:nf:;:n tun;l;fr-tu.nnel at 67th miles on the mid-level ch -
(3:) . .I{- ; 8 to the tail-race frorp escape at 111 jnjleq i- (}:] anncl.
ail-race from the two under-tunnels at Kycadam, at 292]1 tmel szu?e channg],
li¢ of mai

tunnel tail-race and
he Colair, the olject

athampudi escape and
bulated statement. It
ave allowed as heavya

The amounts of the cstimates sent up now are as follow : Il canal
1. Main Canal ... ‘
9. Mid-level Channel ... e
3. Low-level do. s ot ses e 09,000
g. II;undikfodu Drain v C e T f; 21 80
) rain rom Qf. miles f M' ':0 see are P . ora s 90
6. Drainage Diversion 0 id-level Channel e 59,530
7. Overseers’ Sheds ... R . gir,()()()
“se P . P ’700

“ee ey oo 5’800

TOtaI. . 2’ 4,9, 500

91. Trrigation and drainage are so intimately connected that it i
1% 18 scarcel
y

them from each other.
22, Captain Ryves’ estimate wa: ‘
. 2 was Rupees 1,97,000, a :
;)s f<'1ue to several 'causes, the value of land for the Chaann(;ls :d;he 1fmrease 1
efore ; to some increase in the amount of earthwork for thend d-ra,ms is no
drainages ; to

possible to separate

n .the present estimateg
wm'cluded, but omiteq
an increase in the rqte
tlfe mid-level chanpel
93. With the remarks gi ' . .
rks given above I trust that the plans will gufe; ‘ o
ciently explaj
o plain themsel
. b;);:;c;v;ad of. In making them vs:;
evels subs
94. I trust that an . . ‘ "
¥ omissions on my part may be excused. Tak; : y
- Taking up ‘the work
; » a8l g;
little local knowledge ofdtl;]l’
e

anticipated.

25. The general intenti
on was clearly explained b
y Captain R
yves,

have been deviated fro
m. DBut, owing to le
[ . . . ’ 1 vels be and I don® .
some omissions in his estimates, which have been supfO;'.e ;hat officer being on’t think they
plied.

incomplet
Plete, there were

APPENDIX No. 1.

Ene; . -
“NZincer, 1st Division,

to accompany estim
: ates i
for the improvement of the Fastern and
nd Western i
.portions of

,the Delta of the Godavery.

1

ntral, and Eagt
itral, Gastern Dolt
Eastern Deltas only, as.

-

ar Upakapad to the °

nage from Nos. 1, 2, -

P

al oy

P L R g

.

o o LT T

o g . - e e At L e ¢ W
I e e "

s o

TarRyve e ~d

T,

9. The areas of these three divisions are given in the following table:—

e

= - ‘ ' e
. Arable area Arga oF Sarwa Pappy.
Deduct swamp | bub including ‘
— Total Acres. | and too high. roads, village Fsti
gites, canals, Present. stimated
ete. ultimate.
© I
1 2 3 4 : 5
Western 660,000 100,000 560,000 208,000 500,000
Central 350,000 90,000 260,000 81,000 135,000
Eastern 285,000 30,000 255,000 147,000 190,000
1,293,000 920,000 1,075,000 | '436,000 625,000
e —— I
Inclusive of Exclusive of
Polarum
Island 40,000 15,000 25,000 rvennes 15,000
Coringa ’
Island 16,000 8,000 8,000  orerees 5,000

. 3. The long strip of country, which wo
gion of the Samulcotta Canal to Toonee, isn

4. The arcas in the fourth and fifth co
crop of rice, and do not inelude the very ex

which water is supplied, but of which we have

R The population of the
in round numbers ; and pro

influence of the anicut.

6. Ina report, dated 16th Apri

ghould be modified, enlarged, and extended

rice. The figures in
\ each village now rece
. of what his village wi
with confidence be expecte
be effectually drained,
not yet been carried, wit
Coringa Island, and the villages bey

7. 1 do not anticipate a very rapi

espec
hin the influence of ¢ g
ond the Kokalard.

] extensio!

of our part of the bargain ; but I think that

150) times as much as wo
it falls gradually, till, at
exceed one-and-a-half, or,
November is, however’, suffic
crop i8 reaped early in December.

10. DButinavery bal year, ¥
apd the north-cast monsoon has !
cient to bring to maturity a rice-crop on

ith it loss ©
ow thelr gced plants @

being attained within a moderate period.
8. 1 have, therefore, adopted as tfmy limi
9. The monsoon Tice-crop is raised

# Per unit of time,

uld be required for the 60
the end of the latter monti, ;

. -1 eubic yards per hour.
evf:nltniz Zi‘én”'{, o aiure. cres of paddy. The

twelve or fifieen years, and would bring wit

11. A dry weather suppl enabling ryots g
or six Week_s earlier would,pxl])e);id F other advantages,
whole area in even such an exceptiona
L2 The following table exhibits
§V01‘ is at the stated heights above the
ovember), and the quantit

delivered at the required lev

y of water which ¢
els in the can

uld be
ot inclu
lumns are
tensive crops

delta talooks is, acc
bably 800,000 are Jocated

11866, T P

Column 5 of the above tq.ble (

iving water fro
11 be able to un
dif an ample supply 0 T
ially as it is prop to bring severa

m the anict
dertake),

osed
he anict

lien the south
together failed,
’ f part of the crop.

o its many
1 geason.
the (sisteen Y62

crest of ¢
an be draw

alg i

of sarwa

no returns.
ording to, the

roposed that
ghould be t

¢ ¢hannels,

show
f water be

ts as,

1 of cultivatio
ther

per it discharge
0,000 acres.
th, the sup

ar, ono m! .
ﬂ:d seas0ns to ature

_west monso

Su

to gr

prought under
ded in the above.

he monsoon supply of

which are the totals of re
i. e., the Village

that the actl

for instance, the Po

o nced bs 0o dou

mn 5 of the above table.
‘to November. In an

on rainfall has

ly during November
might occur once in

r's) avera

he anicub during the !
p from the river:

paddy, ¢

of chillies, turmertc,

latest census re

on the 2,000 squaré

the limit up to

al cultiva
delivered and th

n immediately
bt about t

1 villages, to W
jarum Island, the

the anicut water by the exten-

;. ¢., the first or monsoon’
onions, etc., for

turng, one million
miles within the

which our works

600,000 acres of
turns obtained from )
Curnum’s estimate
tion of this area may

o low lying lands
hich water has

after the execution
he ultimate result

to rige about the

during J uly,oAuguS.t, and Septem-
0 to 120 (in great floods

g* from 2

During QOctobe
ply in front

the 600,000 a

ch a season

ge number of d

r and November

of the anicut does not
The supply during

been below the average

would be insuffi-

nd plant them out five
ensure & full crop of rice on the

ays on which the

the 163 days (15th June to 30th
by our head-sluices and

;
|
:
]
;
!
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River above anicut on crest. |
+ H. W. Days. 2o
\ 22| zzselal 4 13. T - ‘
16 fost. 50 foch. % . % : i} iy SR 8 5 Jards r.e : mleaﬂ hourly delivery of water being about 560,000 cubie yards and 875,000 cubie
o — ;5;5 ?i % onding :::; ;V:fyw :: tlfe Western arfd Eastox:n .Deltas, I adopt these quantities and t’he corres-
. : _=Es ] § . deliver; e san] er hln the following description of the principal canals, in which I trace the
" . N - . :..s | 0 The 5(?’;’ g():) rOu:ghout the delta, commencing with the Western Delta.
i{ - . 2 i cach 6 ;‘eet o ) ‘cublc yarc?s passes through the head-sluice, consisting of fifteen vents,
» 47 ,, 11 '§,§ 28R _w - ,; | ; top, the . :-et, Wlth.a velocity of 7,000 yards per hour, the vents being first full to the
‘ "~ - 1 . K ] e ‘ {3 o t,he i +l§g’1;terTl;emg .about 4+ 3675 and the canal water surfaf:e immediately in rear
— ., 5 § ___m\_M §: {‘ ! . ¢ main duct conveys the Yri'hole }iloc;y]?f Wa'iiirh in one Ch?:nii: for six
) 5. o o oo —| @ ; . . ' miles, and dehvers 1 ere, oppostite the Chet-
' o c s z z E % E ;02 OEO“ gﬁz‘%‘ g ?, Excepting the two miles of loop chanuel and straight cut, t_:rg:b ()Cfa,lligeulgﬁ'or:n:n ;t l:'lz: S[::::eoi mbifl'ul-ca;
] =3 o = = 1 : ¢ anals, a
l - — 4 E’ B ] 9D <oy EE_ } “ ;}- .‘3.?;80. Tl.le first four miles of this main duct will have to be enlarged, the first two ;ery
. = . : ﬁ : }} consl erably, in order. that the required quantity of water ghould be conveyed with a moderate
s o, . g g e g g ! urrent. 1 have provlded for enlarging the canal, 80 that the velocity ghall noyhere exceed 2,500
. z +" g;w-%]:;;;‘ é u : i‘ )’fn'ds per hour. This is 3 high velocity for a navigation canal ; but is Dot in my opinion, '
7., 41, 8 &) as) M ® ) é t | hlgﬁcr than may be permitted in a broad deep canal like the Vijaiswarum Main Duct. The water
. o . B § % " :ieszgo;lnv;ﬂllevag afr:n’; nQ;;gUOdto 2',500 gquare feet. F ull details are given in the table of dimen-
S - Ea ‘, vels an e drawings.
5. ._—-———————39 - 1 . +::1:3 . % E?’«S E\O’%E '50% i :') At tlu? gixth mile the 560,000 eubic yards per hour is. divided into three parts, one
_T_‘— g = 3 ,§ E 1 of \7:),000 C}lblc yards being dropped over the Chettypet Cﬂ’l“'lg“lah for the TSUPPIY of the
., 38, on & g.é g g 3 : Venkia, Unli, and Weyairu irrigation; 930,000 cubic yards flowing on 9 the Nursapore and
. - s 25 =N & 3 ' Bank Cm}als by the Karkarapurru Duct ; and 155,000 being taken westward for the Ellox:e High
3w . &3 ~> ‘ : ; Level Canal and Uttali canals. , .
. ———-——————36 - y o <3 5 ,'§: 16. Venkia, Undi and Weyairu.-—-The Chettypet Calingulah (weir) over which the
; ,E 2 3 'g o supply for the Weyairu and Venkia irrigatiod i dropped (twelve-and-a-ha;lf foet from surface to
., 35, 0 g 5 §§§€3 S PN & E f surface) has a clear length of 100 feet, its crest being at + 30:3, or 33 i:eet below our mean .
- - : g'g X 3‘ E '§ ? water surface of maln.duct at this point. The shut.ters would, therefore, 1be m;aetfi‘ :}1;01:15 one-and-
. 5?“ s :g > ,  auhalf fect for the discharge of the 175,000 cubic .ya,rds. Tn the early part ¢ 'e Ty scason,
16th Juma 1o 30th November.| 168 =... i = when the river is about level with the crest of the suicub and the supply about ﬁve-el.ghhts of our
; . A3 ;‘::tl‘:, the share for the Venkia and Weyaird would be passed clear over the calingulah, the
ga 8" ers being lifted clear off the water.
ot Desent] E K BRBS* | » ::::, g 17. The shutters are worked by screws in ten-foct leng‘hs ; the .details are given fo‘_. similar
er to 16th June. = 5 i + See drawin shatters on the drarwings for tho BT culingulabs
- 4 m 2 s T‘ & ot Peravelly and .Madapad.T '
; 2 T . §88 ss 3 1 ol . 18-. 'Fhe water, after dropping over the calingulab fows in the bed of the'Yermca,lwa, a
; 2 33 gg_ §~§»§- 2] !]':;fer brnfgmg the drainage of some 850 square miles of country ; and, after paSsujg under the
’ 48 A 3 E LSREN g E \? s;.lore II}gh Pevel Canal, continues in thi3 patural water-course and from three to s1X feet within
9 8 E &} ? P : d,-ll' for six miles as far as Duvva, where a weir three hl'mdr.ed feet long s‘tcros:s the course of the
5| E 2 | ar:ixfrim‘ge gerves to refain ab the required Jevel the jrrigation water, Whl;h ;ls 11(;eref taken ‘py an
‘\L 56 > . VWO~ ;\ § g | the g:(l)&l o al (the Venkia) straight slmos® duo west Perimllu;.t ” talfovzaﬂa(3 fih:hvenkm
; E +a_ SSR N 2 & . und is two to three fect abave the canal water: f‘“ a short 018 ancel d ipad he canal
32% © = ” E" 4 ::.:t’:: (;Or;es out of soil, and, for the remaining B miles to the Feramt la drop, it is from 0 to
) . B -and-a-half-fect above th und. .
- 6% o P § . 19. At about a mile abov: fl:: Peramulla drop ;s the head of the Undi Carfal: Wh.ich takes
—_2 +". g:?g?O 2 | 100,000 cubic yards per hour- This canal gupplics thg greater part of the irrigation of the
\_:_3__&__\_‘ 6 : = :g Bomala 2 ~’i Undi Talook; it is carried between panks above ground-level almost tl?rolugh?ut the whole
; : . . 3
— . é e :‘..-; — g é ?f its course of sixtcen miles up to the town of 'L‘ndl. The ared und.er n;;xga:llon Zt present
. — gg 5 . kl' ¢ : s about 36,00(? acres, and it is expected thas ultimately the sarwd rice-¢ .p ependent upon
° 5 WHBND g ' it for water will cover as much a3 60,000 acres: The water section ?f this canal, thercfore,
Sey . —E f requires to be very considerably enlarged, and the earth excavated will g0 -to strez}gthen the
3 i banks. In some places, where the water soction’ will b8 sufficient, the banks will require raising
, and strengthening. I also consider it advisable to construct two oF three surplus calingulahs in the
left bank to discharge surplus into the Yennamudurrd Drain, whep, 83 happens duringheavy rains,
16 Z/ —

*y
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the irrigation slui i
Venkia,gto dos:lttllllze;ezr;-;l?sed 1and it is not possible, with regard ¢
100,000 cubic yards, and w‘illllcila together. The existing head-slujce iso' tho saty of banks of the
;0 a sluice. The s;ctions of l:l?:::ect:nl:la zzpp}llemtented b7 & small droplzz{:l(iliqu?t; et Totor
evels give ful 1 ement oof menions
ﬁIQEﬁﬂﬁ%%“memwmﬁﬁwmdmm$ﬁ
o B 0 s o derz,mulla. Lock is the head-sluic: f the surplus calingulahs.
e propeﬂ; o0 cuble :ral;x;. s have to be delivered. For thig }.]°f the Chinakapaverum
inor works, and provided for by 1::1 !:nnel, nothing more than
p estimate, is required,

except certai i i 1
! in alterations to 1ts sluice and addition to its banks in h
the first three-four 1
- th mile of

its course, which, being rende ary :
charged to, the drainage won'kst:ed necessary by drainage requirements, are described with
21, Besi : : ’ with, and
tho miror gz::izs ;?swllﬁg,gg‘o cufblc yards of ,W‘flter thus disposed of ab .
the remainder al’)out; 35 500 e(zt:’ e the.Venkla betwecn Raipag X{r " o e el for
calingulah th;rty feet ,lonrr Y l; yards, ° dropped at Peramulla fro‘. e Pcra:mulla, XXI. miles ;
Chincapaveram P E;-s:m flows in a (natural) broad cﬂpacr? + 1775 to + 675 ofer a
PN ,. L part about: three feet to 0 feet be) ous channel fifteen miles to
one-and-a alf fect above ground and between artiﬁz-w lf;ahe 1%round level, towards
ial banks. At the XXX V]
%

mil i i
ile (Chinakapaverum) is an escape calingulah 100 feet long for the
r the discharge of flo
00d-water

into th ir ti ; :
) vm(; Upl}tzllz; t(;ldal ?utfall o.f the Colair. From above this esc
ge of Akeed to its termination af the 50th mile from the thg f'lhe canal is carried round
ad-sluice, where a loc]
’ ck dJ'dps

boats to tide water in the Uputair.
- A ca\y .
nal between the Upatair and Maé I
uli-

These work 3 ;
o ot en . 5o Drosotignof P4 vis Dunanilly i
! w
water communication .Ybetll complete diroct
wee:
n the God

22. 1In the last ten mi i and Masu]ip atam ports.

very small quantity being ::;z i(;z (;tsfcourSe ?he. water ‘in this canali W?ll b
28 o 30’ 000 having heen taken b t}cl)r the irrigation of the tract betwe e-aImOSt still, only a
23. Taking next in order thz N : Rlldrayac.odu for the irrigation o{?nt}it and the Uputair
head of the Karkarapurru duct o . SAPOTe BOFLES ; of the 230,000 cubic ; : land.under i. ’
be dropped over the calingulah zl:tf) :}Sllte the Chettypet Calingulah, 45,000 ybfl‘ds which enter thi
extension. In this mile-and e head of the Gostanaddi for tix will at the VII} mile
] . a-quarter I propose to enldrge the cana,el tsupﬁ)lg —I‘if he Bhupiah

square foct, (the present section
. A would give t ‘
will, therefore, be as much give a mater area of 600 ¢
] much as 2,430 yards per hour. The canal c:u’{((i)o sg lll)are feet) ; the current
not be made wider wi
er without

avery

considerable extra 1 i
ra labour and expense in removal of old banks, Throueh
. roughout the next ef .
eight-and-

‘a-quarter miles from VII} to XV
i 3, the present secti
gquare feet, which I section would giy
current with the mezzoﬁ?::hz(:‘gem}?rﬁe bo 720 square fect gWifhaaW;: e:sl‘c}a, of from 400 to 600
. e shall not exceed 2,25 pth of 9 feet h
considerable enl ) ed 2,250 yards , so that the
et nlargements i?he current will be more rapid th per hour. Even with these y
2453 0‘:1‘ not be more than 2,000 yards per hour a0 18 advisable. Ina canal of ;"Y
. Two or three small channel : : this
about 8,000 cubic yard nnels having heads above the XV} mi
the nine-an d-a-haljfl'a;;i;espgoho:}l;’ leaving 177,000 delivered at this ;Z) %;:ﬂe take between them
canal takes off, receiving 50 (;r(l)O . bI']ead of the canal being 3-8 feet. IIer:tt}:: io'?lo’ fhe fall In
tion, the a.cre’ ,000 cubic yards per hour for the antici ead of the bank
’ age at e anticipat e ban
S a4 oy o i e 100 s o
s OV um . . e esti .
52130 i e of water will be carried for five miles to th: sfgi'nla;ed ultlmzte
—97 st drop, with a

waterway -2
ay —— X 6 to 2

will here require v, :
quire ve i .

CI.ose to the Channerly f?Oonmdera,l?le enlargement, and, the original excavation havi
will entail much ex“arwa 1conmderable part of the len;f,rth, the removal of t’;"mg boon throve P
mated the earthwork ¢ ork. The officer who prepared the cstim .t e banksyon one side
0 be done to this reach. ate has, however, over-esti-

x 5and afall of two feet in the five miles. The existi I 1
ing channe

—f

should be brought into the work if on exam

‘ ;ecpnd .addibional drop at the 203 mile, ad
_large village of Dodceputtah, XXX VL. miles fr

| ;lhc former will have to be lowered to + 2175,
as to discharge 27,000 cubic yards per hour-

| crossed thfa drain, and will then be dropped two-2
expended in the irrigation of two or three

[ 1 . e .
3 netcessary to close irrigation sluices, and so ¢
" into the head reaches at Peravelly and Kband

<

' mile §
hulli?;: S’:"PPEd twenty-six-and-a-qu
‘ ¢t 13 by five drops averaging four-and-a-

current to 1,666 yards per hour, and to deep

“at 4 2300 would give a depth of only three

! cubie vy
ubic yards per hour out of the 175,000. This enla

Gostanadg;

; i and . .

" Godavery w:;zr_the Chettypet Calingulab, W! ‘
V3 mile and (Nurs:

-
M

XXI1} from Vijaiswarum head-sluice,

95. The drop at Khandavelly, the fifth mile from head,
discharge of the 45,000 cubic yards

:s :)hirty feet long, crest level + 25°62, which will serve for the
0 .y L
¢ passed on to the next reach. But the lock here s buils too high ; 1ts upper gill being laid

low : feet for boats : the lower gill is + 21°0, sufficiently
, i; g0 that dthe ta1'1 bay might remain as it is, the front sill and gates only being re-built ; but, as
proposed to thiow a bridge for a district road across the tail bay, the estimate provides for

buildi :
uilding an entirely new lock. In carrying out the work the tail bay foun
ination they are found sound and suitable to the new

93-00. The next reach receives 45,000 cubic yards
¢ reduced to about 27,000 at the end of the reach at
here the water 18 dropped by the Siddhantum Calin-
hannel running parallel with the river bank for
annel not being well supplied with water

structure. The upper sill will be laid at +
of water, which by drafts for irrigation will b
the 10th mile, XXVII} from Vijaiswarum, ¥
gulah and lock into what at present is a shallow ¢
twelve miles as far as Dodeeputtah. This patt of the ch
and r‘:lfming low is at present of little use for jrrigation. -

tllree“(gro It is proposed to e'xtend the channel up t0 ‘_"“d across

ree drops for the regulation of the water for irrigation..

established at the 163 mile near the village of Kodar, there vi

the Nakala Drain, and to construct
At the first of these drops ; to be
11 be a lock which will, with the

d 11} miles of navigation on this line, 4. €., up to the
om Vijaiswarum.: The crest of the weir at Siddha-
94:33, and the water being prought here at + 2425
its length being sixteen feet and the water it
The water-sufface ;g here dropped 5 feet to +

1925, and at the proposed new drop at Kodair will be dropped again from + 180 to 13-0.

_ 27. The channel, reduced to a small strea® of some 2,500 t0 3,000 cubic yards per hour
will be passed across the Nakala Drain on the outfal'l sluice, which i required here for the dis-
charge of drainage and to shut out the river-floods. The water-surface will be held up until it has

o the + 725 level ?nd be

d which cannot be propexly

ntum (10 mile of Bank Canal) being laid at +

nd-a-quarter feet t

villages in this neighbourhoo
bout two-and-a-half

) supplied from the Nursapore Canal.

- 28. Returning to tho main canal at the XVE mile. A short canal

miles, hetween the Bank Canal and the Nursapore Canal, leads to the Mukamala Lock at the head
lingulah fifteen feet long, crest at

lock there is a cd
g weir to relieve the hea
g, and during heavy rains it has not been

and in the interests of the ryots it is
1s nearly 2l the water that passes
¢ calingulah would serve for the

of ¢ in: i

+2171?6Nakala. Drain ; in connexion with this

Nurss 7. I propose at this point to construct & surple
apore canals of surplus water when in high freshe

possible immediately to reduce the delivery ab the head,
tain in the cand

jly. The presen

and I propose anot
lug water 0 & little over 100,000

with that at the head of the
of getting rid of surplus

ave
er hour,
discharge of sarP
rged escape here,
4 ample means

&
c:‘zcharge of about 30 or 33,000 cubic yards P
st at -+ 26:25, which will make up the total

11 affor
sapore at) the XXXVIIT}

20.  Next, the Nursapore Canal botween the X ) '

arter feet from + 30 to + 375, of
half feet each,

this canal where necessary to reduce the

depth would bo less than six feet.

rop calingulahs, will have to

Itered circuu}shnces of the

4 feet lon8 with crest at

vided for enlarging

d Jow for the &

At Peravelly and Itempudi, the firsta
frst will be 5

L’;’niﬁnsz'uﬁed, the old calingulahs being too Th

when conveying the larger volume of water-  18€ N "

- 2675 %0 dis‘iharg: 100 to lg?O 000 cubic yards pef hour ; second, thir ty-six feet long b + 2175
' The third and fourth drops ab Mar-

dimensions and level.

- for ¢ .

: t;;th”d discharge of GG to 80,000 cubic yards per ur o the proper
and Kavvitam require ouly slight alteration® 4o bring them 80 11° .

- The l’;m drop at Pulkzli WO‘:; \jy scrl\{;e e for the discharge of the water which has to be

1 epough 0

dation walls é,nd gill -

As of the Bank and

her of 30 feet length .

which twenty-two-and-a-
der being taken for the .
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. than half a lac of Rupees -
I have come to this conclusion ab the last moment ; the designs and estimates which have been®

LS

passed on fo the noxt reach. I have, however, in the estimate, provided for building a new dro
here uniform with the other. Bridges will be constructed over all the aboye drops in com muni?
cation with the bridges over the lock tail-walls ; roadway 124 feet cleay,

30. The locks in this canal are small catcha locks, 100 feet between lift wall and mitre and .

fifteen feet wide at the gates : they are, moreover, much cracked ang damaged, and generally in
bad order. I propose, therefore, to construct new locks at the five drops. :
31. The tidal lock at Nur‘sapore is 150 feet long and ?0 foet wide ; the Vijaiswarum head
loclf, 150 feet long and 15 feet wide ; and t.he Ellore Lock, Whlf,‘.l.] connects the Kistaa and Godavery
navigations, is 150 feet long and 18 fe‘ct wide. . :
32. I propose to make the Nursapore Canal locks '150 feet x 920 foot, and to build them on
® Seo drawing of new lock ‘at Kodair bank canal, and “Tl(;at 18 called the catcha .]ock p]an’ * g e., the
do. do. at twenty-seven mile of eastern Delta bank B{ es of the lock chamber lined with dry stone
e " pitehing, the front and rear sills, gates, gate-
piers, and walls being all exactly as in a pucka lock ; but the sideg of the chamber for 125 feet
on each side being, as above described, retained at a slope of about three-fourths to one by dry
stone revetment instead of by masonry walls.
33. The five locks built on this plan will cost about 60,000 Rupees, whereas, with pucka side
' walls and floors to 4}e chambers, they would cos

21,000 22,290

21600 23,475 upwards of 1,10, 009 Rupees ; where the drop ig

92,200 21,885 ouly from fou

52800 95,330 r to five feet (or even under six

24,800 27,360 ;?}jt),bt'he catcha plan of lock answers admirably.
112,400 1,23,290 @ objection of greater expenditure of water by

o lockage and losg of time are practically of but

little weight—(1), bocause water has to be passed on fgr irrigation, and it may as well gd through

" the lock as over the drop calingulah; (2), boats generally tmf’d in batches of three or four
' through by one lockful, so that the only loss of time is that lost jn the emptyiné :

and are locked X )
of the lock. The catcha lock requires about one-third more water to fii it, and the time lost

would be something less than that ratio, say ten minutes, instead of seven-and-a-half for emptying

the lock, which would amount to only twelve-and-a-half minutes. delay on the journey of twelve

to fifteen hours from Nursapore to “Rajahmundry by passenger boat, or of two to three days by
dhony (cargo boat). To save this small delay I.do not think it would be right to expend more
extra on the locks of this canal.
prepased are for pucka locks twenty foet wide at gates, twenty-four feet chambers, desjoped in
acoordance with a suggestion thrown out by the Chief Engineer for Irrigation. g

34, At Nursapore a lock connects the canal with the Vasista Godavery, here a tidal estuary,
the eanal water in front of the lock being + 375 ; the drop varies according to tide from five to

nine or nine-and-a-half feet. Beyond Nursapore the canal is carried along through a sand ridge

to the villaze of Mogultur near the tidal estuary of the Uputair, with which it was intended to
connect it by a tidal lock. This work, which has not yet been carried out, will be of consideralle
value, especially when the canal between the Uputair and Masulipatam is dug. I have, therefore,
included in the estimate the cost of this lock and of enlarging the canal in this reach, A gmall

. surplus calingulah will be built in connexion with this lock. The total length from Vijajswarum

head to tide-water at Mogultur will be forty-six miles. .
33. We have now to return to the sixth mile, the pointof separation of the geveral main
A canals. The supply for the Elloro Iligh Level
. and Uttali canals flow in one channel as faras
the 63 mile, 60,000 being thore taken by the latter, the remainder, 95,000 cubic yards per hour,

Passes on for the former.,

- 86. On this side of the Yerracalwg a lock drops boats from the high level to the Weyairu
water (which has been dropped over the Chetty-
pet weir, and passed uuder the Iligh Level

Canal. Seo pp. 16—18). Tho drop orlift at this lock ig twelve to thirtcen feet, according to the

Water surface - 33 8,

The Nnndamoor;

TR T aehay T e e

o <+

o B .,
.

state of the supply. This I consider is too great a drop to be worked by one lock, and I recom-
‘mend that the upper bay of the Nundamoor Lock be re-built with the sill four feet lower than it is

- four to five feet, upper sill 4 280, lower sill + 2150, be built at the head of the lock channel
from the main canal, thus breaking the drop into two, one of from four-and-a- half to five feet,

the other seven-and-a-half to eight feet. The cost would be between 14,000 and 15,000 Rupees,
The Kllore High Level Canal is passed over the

Yerracalwa by an aqueduct forty-two feet clear
s of forty feet span on piers eight feet

Bed of aqueduct 4 25°67.

with depth of water seven-and-a-half feet on four arche
high. The waterway of the sub-passaze is gmaller than w

of flood-water from an arca of 830 square miles. Isuppose that the Yerracalwa once In ten or
twenty ycars may bring down at least as much

ag three millions* of cubic yards per hour, whizh
per hour, through the arches under the aqueduct.

ng the cyclone year-

* Perhnps'evon four millions.

would require a velocity of about 13,000 ‘yards .
The work has, however, stood the test of ten years, includ1.
37. 'The canal having passed the Yerracalwa, flows inoneun

i Zi ace fall in thes
miles to Ellore, where a lock lifts boats twelve feet up to Kistna water. The surface fa ose

thirty-eight miles is about seve? feet with the
mean supply of water, put is not equally
distributed. It varies from 0'34'f:ect at the h?ad
to almost nothing as the end. lh.e caral being
carricd between banks across d'ramage hollows
u is very large and irregnlar ; in soine places,
Je for all shat is neccssary 1t this re,Spc%’

Canal surface 4 33716 to 4 2616,

.1 .ﬂity nat ty eemead 1730,
Rect'on not less than 300 square feot,
T p widti, 7+ 1wt
De,.th 7§ fect at Lead, 5 feet at end,
Bew table of Dimeunsions and Levels,

and through tanks in these places, the water seetio .

however, it requires enlargement. The estimates provt 1owed in the estimate.

and ample provision for distribution of irrigation ig also a.low.e -Int- o of the tract between the
38. The Uttali Canal, which distributes water for the ifrigatio

Ir 1) ar IS Of
. . . . b 13 expeeted, altimatoly have npwart .
Gostanaldi and the Yennamadurru main drain, ‘vio,l(l)’ (;(t)()lTs acris of paddy crop dependent on it ;

it will therefore, Tequire s0no eu!amrgeman to
at a woderate velocity, zm.d at the requ-.ed
o several branches drawing w.'x.ter ﬁf’m it,
merous little sluices for the
"The Ralinghy branch of this

¥

+ At preseat 21,000,

enable it to convey the requirel volume of water
levels alujcos have to be provided for the heads of ?h

. . : ints and nu
and these Jatter require regulating dams at certain poi

pranches.

: . . . ine
canal requires considerable iniprovement, its bauks being
this canal is still regulated by the rough-stone ¢

temporary expedicnt when it was first opened. 0
ghoo

gluic

. imates. -
my esuma ] o
in ,Iy;,, scparate notice are the Booppya, which
ving

59 The only other chann-ls in this delta dese? he Nursapore Canal, and the new channel
takes ity heyq feom imnediately above the first dl‘O}_) Of; qumuntra for the irrigation of land at
which it is Proposed to lead o from the Gostanaldi at'tlf very considerable injury to other land
Preseut suptlied with water by bunding up drainages ¥ an be held up in the Gostanaddi above
which these drainazes should relieve of water Water & th this head the new chanrel will

. jon and wi !
l’cnumuntara at about +135 without injury by mundf.lt‘o',;s ot prese“t supplled by the Buswarow-
conyoy 43,000 cubic yards for the irrigation of the villa3e

jed by the Gostanaddi lower down,
| kodu, Perinklykodu, Ruzikodn, and other channels 0O¥ supplied by

aq: it will start with sectlon of 160
The extreme length of this new channel will be elc”; m;ie;;u:' . gt tho 73 mile it will pass
Square fext G feet decp and a currend of 2,230 yor tilpGostanaddi to the Vempa Creek ; here
over the yew drainage which it is proposed 0 cut from er i for th lands beond this point
its surfuce will bo at + 9:00. The 25,000 cu t-iron girders. I propose to leave the
will be carried over the drain in a shallow 310¢%% 1y will be regulated, and the safuty
head of this channel open, so that boats may use ib-

of the calingulai to be
of tho channel and of the villages under it secur

17 /"w o

t and dam which was thrown up as a

ctmceil
Y nled up out of, and

i ats are ha
or this dam boa
Vt down into, the canal. A proper head-

1 Drop 43675, 30 feet long, height of body 4} feet- et and lock are required, and are lllcluQQd

bie yardS pe
duct on cas

The supp
«d by means—(1);

at preseut (7. e., at + 21°50 instead of + 25°4), ard that a new catcha lock, with a lift of from -

hat I would provide for the discharge -

broken reach for thirty-eight

coltvary of water to the village channels and other mlllm.]o\v and weak. At present the head of
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con .
surface at the headr:tre;(::id:{-(sgé?gg cubu:1 (y;)rdz per hour will be dischar:ege(:':;ntgh, N aat
P , ; an , by a surplu . 1 e water-
it sr e st e e i bl o
surface at this point down tog inV; t ;feSb sk 10, whieh L caleulate woulg & e o ol wator
hour flowing in the Gostanaddi ordinary level of + 9-0, with from 80 4 cep the c}}annel water
. 1 above Penumuntra and with the jrpipat: © 90,000 cubic yards per
and surplus calingulah closed. . € Irrigation sluices between the head
follo:?x;a d?:ie;tem. Delia Drainage.—For drainage purposes this del
]D—Thelyotz';(:aetween the Bank C 1 d s taken e
. ank Canal an
2.— Do. between the Nursapore Ca,naltlgz lt\{ll:::}s): I:ngana].
o Do be:;:dm;u Drair.l on the west, south, ang Wes:he U
. . v en the Undi Canal and the Lower W, . ) )
putair. yairu, and its extension to the
4— Do. Dbetween the Weyairu and Colair Lake,
5— Do. betw.een the Venkia and Ellore canals ag f.
. 'mlle on the latter canal. ar west as Oongatore, at the 26th
41§'—i"f12e1\}:]2§1:mp Of; COlImtry between the Ellore Canal and the Colai
Godavery inundation v:'aa;eiabu; , Witer"course forming one of the numemu::'}; Isi i |
river or direct to the sea ree O're the river was embanked callected and ﬂowedanf;; e e
corner between the Wursa’ ceéVes the w%wle of the drainage of this tract, ex Ty Lo the
wile), The Nakala,‘has 8IPOI'e .anal and its branch, Chinchinada Channe] (’h ;ept that f:rom the
. capacious channel sufficient for the discharge of :1?6 ; b .Martau-, 26th
r -
e s T e A
oo which hZ toogs' : The area, the drainage fror::
miles. The Nakala has also to carry off the surplus wat " fo be discharged, is eighty-two squar
(nez;u;jr Peravelly), ‘.Nhich might be as much as 90 or 100,()0(;3 Zu%?zseirgver the Mukamala escap:
e ?ar;h:, els‘h}xlls:rwhx';}}llel zroiosie to const.ruct will dischargeya nfazfx:::xur;‘
e 0‘5- oo borh 18 to c<3ns1st of eight openings of 73 f to about 540,000
vents are double the number yf' ehutters raiced and lowered by screws; be]ee e f‘fet X cach,
river here rises to about -+ 10'50 sraller Ve.nts fitted with fap shutters ’° en?w o il "Ppor
while the river is in flood ; but ': n entraordinary floods. OF course, no dml;"a:’ng s, The
come dowr;. For the corn’er bet1 relon hap?ens that heavy rain fallg when thbe ot sl
o eai ween the Chinchinada Channel and t}, e great river
nage cuts through old Madagus, and avas ar ; @ Nursapore Canal
(nearj4 ;hg lI\I ur::pore Lock) is already provided with a sluic: troe (}{“lred tn
. In the 8 i ivis ee
nain deains, both j;oi‘geir:::igel division of the delta, the Gontagr():rtd G i
into the estuary of the Uputal . wator-courses : the former hag its outf ot o the two
main drain. p v near Mogultur, the latter at bresent ﬂO\:s ?Et:yﬁ:heYvempa Creek
: ¢ Yennamadurru
ot tﬁ;l.lan\(\i’::? ;1;: Y:;]lrllama(.iurru Drain is flowing full, it backs y
of this range, prop OY; N t%:)gisulgl thtla1 angle between the two. My, Rundall
Vi ee B oo af,. channel from the Gostanaddi neqp V,t:e fixcoutive Unginecr
to be closed altogether. I bel? Ormzr , fl‘.ee o tall, 15 present OUtfa‘“efl - o ¥ G°T'tair "
instead of closing the oiltfall t li}';e that this will be found the bes Dlamto tho Yennamadurry
e 0t ; Yennamadurra Drain altogeth er, it w’i‘utolad({pt, except that,
ookt ovesinas 6.1 ilar to that for tl.le outfall of the Nakala, but of . thml." be Pette’f to
‘ Topcarrf sth e(;t 1>< i f(;let each, and without the small vents below ° emaller dimensions, sy
e whole of the Gostanaddi drainag .
hoav R ge to the Gontair :
fredu}; I?:iciix;::zwe b1; of earthwork ; and, as the great floods in u‘::t?:}u:;t;ﬂ% involve & very
ce and do not always happen when heavy rain is falling on the j}:srt::x:;?l I:;Ot of
t tract,

pper Weyairu and Yenng
3

% About seven miles above Nursapore.

rged
~freshes
three or

river-floods.

pinto the Goétanaddi, inundat-

e outfall of this drainage .

s
o

. the Yennamadurra outfall 'would pr

“bottom ; the banks to be 120 feet apart between

obably, in three out of four seasqné, be of great service in

quickly relieving the land of floods.
45. The new drainage eut at its head from the Gostana
described in paragraph 39. I have provided three bays, eac

openings being laid at + 0-0. The cut will be 50 (at 0 mile) to 6
toes of inner slopes;

ddi will pass under the new channel
h 15 feet X 6 feet, the floors of the
0 feet (at 6 mile) wide at
the bed to be carried down
to 4+ 0-0 at the 0 mile, and to 2:0 at the 6 mile, where it -joins the Gontair Drain. Beyond this

1 of one foot only in the whole distance. In

to the outfall at the 15th mile the bed to have a fal ¢
the last nine miles the flood-water in the drain will be from 0 to 3, and in some places even 4

feet above the ground, and the work will be chicfly embanking, the excavation in ﬂ}e lower parts
being taken out in two parallel cuts, banks 250 feet apart from the Gth to 9th mile, where the
Buggeswerum Drain falls in, 375 feet apart from the Oth to 12th mile, 500 feet apart from 12 feet
to 15th mile, from the 15th mile to the Mogultur Lock one bank on the left side only. At the.
junction of the new cut with the Gontair the banks will be carried up the latter on each sid.e, and
similarly at the Buggeswerum in full. Several small inlets for local drainage will be required in
the left bank in the first six miles (simple wings and sills with ghutters); drainage channels out-

side the banks will carry on the local drainage to be dropped in at cogvenient points.

46. The ares drained by the above channels are— )
Gostanaddi ... s e 75 square miles.

Gontair above Viravasaram «e o 45 »

Do. below and Buggesweru® in fall ... 35 »

TOta] Ty 155 [ 1)
to + 7°25, the water areas in the new cut from

With the Gostanaddi surface at Vendra kept d
pt own » . h
Vendra to Viravasaram wi uare feet, depth 7 feet to 9 3 feet ; between the 6th
ram will be 400 to 500 sq and 9th mile, 1,000 to 1,500 (except about a
* quarter of 8 mile through & high dibba, where

+ 715 - 0 mile,
11 be 800 square feet) ; beyond the

120,000 cubi . .
588 — 6 miclg. ic yards per hour' the area Wi
+2 37200,000. » 9th mile, from 1,500 to 1,800 square feet :
. — 9 . . 14 . - . , .
250"’”[‘;‘-‘18 » gurface fall 3% feet in the first BIX miles, one ‘-
+ 162 — 12 mile, foot, from 6th to 9th mile, one-and-a-half feet
ds of two feet

250,000- . .
+ 0:87 — 15 mile. from Ith to 15th, leaving upwar

) 300,000, i
‘— 150 — 22 mile. * fall to the gea-level (IL. T Sp.) in the estuary
areas of waterway gound large; but, with the above

thaﬂ 300 000 cubic yards at high tide, at IOW tide

is drained partly by a channel
he former at Undi. A catch-
allel with the Weyairu
o latter i8 embanked, Koovidee
f the tract drains into the Weyairu,
rain outside the Rudrayacodu bas

o? the I.fputair, seven miles distant. The above
dimensions, the channel will not discharge moré
perhaps 500,000, '

hannel and the Weyaird

47. The tract Indi
ract between the Undi € passing under t

water drain running par

Sub.passage, th i 2 3

passage, three openings each, 16" X (51 4319 (where th

d‘l’anards) communicates with this channel. The upper partt Ord

where the latter is in soil ahove Koovidee. Another catch-water ¢ atfall in a salt creek mear

lately been dug in connexion with the Akeed Canal, and has 1ts © ] requires enlargement.

Dodanapudi, The Bondada outfall of the drain under the . Lake is divided by the Chinakapa-
48.  The fourth tract between the Wey airu and the Cols'® ; iping into the Weyairu above

verum Channel igto two parts, that on the cast of that channel arail uainto

» - 14 r

I\oovx.dce and by a catch-water drain parallel £0 the emb d Wey ?]the sbove channel drain into

Weyaira below the Chingkapaverum Lock ; the Jands O .

the Colair by numerous old kodus and natural channels- ]

1ia and Ellore cand

49. v .
The &fih tract between tho 3 enf ground here only six to eigh

t L. ‘
horoughly. There are many square miles 0 i fteen to eighteen from the tidal stream
and . passed 8cross the Ellore :Canal

;"‘d this upwards of twenty-five miles from the Bea 810 i D
n the Uputair. The drainage to be provi ed for llsc;;' iafall o0 the tract of country between
0 B

between the 18th and 26th miles, besides that of the .

anke
the west ©

gis a difficalt one to drain
¢ feet above sea-level,
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the first 18 (VIIT : N ' ‘ a
paverum Cha(n - . to XXVL) gnles of the Ellore Canal, the Weyaira and Venk; . 52. If the feeding streams be allowed to spread over the lake s at present, and the flood 3
uplands, the g o and the Pundikoda ; this tract containssome seventy s en.lua, the Chinaka- surface is to be kept down to + 30 or not to exceed that height for more than a couple of days, {1
about S;Xt e dramage from which passes under the Ellore Canal betvs;ee(iu‘tlll]'e miles. The area of ! the outfall calinzulah or the set of tidal sluices which would be required at Cotuda would have to 1
: . ) . j e . o
opposite th); Eg;afetmﬂﬁ. The uplands drainage I propose to divert by ae 18tbh and Qth‘z, is | be given a discharging power far greater than that of the present work (300 feet Ion'g at -‘ii- 0 :()’)..) «
and K er-tunnel at the 19th mile near the Oppakapag villaea s cu and bank f.rom | The lake receives the drainage of upwards of 1,400 square miles, and between + 0°0 an +30 b
Kagurpad tanks, through two long madagus or- oe' skirting the Bommidee . . of vilon cubic yards. o
Toka!apiny s this will also cut off the d gus or- shallow reservoirs into the Colair ne *‘ its storage capacity does not exceed 320 million ¢ y 1R
s b @ ut o e 1 ) ar ' . . R . g
the Ellore Canal. At present the drain;:;m;‘f:t:r:hrzs: bout fifteen 8quare miles of country below ; 53. The last division of this delta, with reference to drainage, is tl,le long §trxp betwee; !3
angles to the Kllore Canal into the low tra:::t of country b :eventyﬁve Square miles flows at rizht | the Ellore and the Colair Lake ; hero there is nothing to interfere with the direot drainago of sac ‘ *?7;:,‘
and, once there, it cannot be got rid of; a very large ire(; :; €]=n le parru, Ratsur, and Nindmknill, sjuare mile straight to the Colair. The drainage of the uplands across thehEllorekCan?lrl::; E:fia:: ~ j !
anything ex ‘ e and is thy, \ : | . : ot dated August 1865, the works refe ‘
of {) II? s exeept fover.  The o'ld native irrigation works tend to agvravats r:}“den' i unproductlfre of fully provided for (see' Proceedings of Govemmunt,t :he add?biona.l under-tunnel ab Bhimadole, g’
Anks consiructed to catch in long broad shallow shects the Gos o the evil: they consisted ‘ theso Proceedings having been all completed, execP ° L
to this part of the delta by the old Weyairu. These banks here andm;ery }mundahon wator brought ! which is now being built. i}
1 elsewhe r . . . . B . i g
i};osu.d b(.} x('iemlered harmless by deep permanent cuts. Thero fs al“eﬂd;‘:n)x;r:utth:f)‘uti]il: lll\t t}i)\ (ib'l t}? 51, Of course, this thorough provision for cross” drainage thrcl))w: wate;‘o nl: ;::1“:!;:: ¥
carr . ro! : . . {1nd whie : ' ° y ; 80 Z. }
ested vl-llie out some years 50 by Cap tam. Beckley » but has since beep tampered with b: i tllt- quantities and at a quicker rate into the tract below 'the canalh u};anked tail-races of %
o villages. I have proviled for enlarging and deepening it, gnq for carrving its | St Colair is not filled by extraordinary rains there need be no difficulty ; theem e eated a5 part %‘4
: . . . ’ arrying I " C b s i . a Co
ma'(; n;to the tract to be drained. This cut will carry the drainage of s (i . 'h:emd furtlior the under-tunnels should be carried on further towards the Colair. This sho?ld e e:zent requ?red H
ile . 3 . . f =1 & SALCCH SNUitrie v :
35(5 country into t.he. Pundikodu, which I propose to make the majy, outfull i”b:cl qun.uu of the cross drainage project above alluded to 83 nearly complete. The impro eqn) k
. Of the remaining forty square miles, about one-frurth ; " 10 Lolar. here i . : . ermanent low level. ’ 1
road from Duvva to Pruttipad will be drained by the Weyai 1n the anslo to tho east of the ere is the reduction of the Colair surface to & P g
. i y the Weyairn, which j o ' . smportance, viz., the ul
thirty square mi o ) - WAICh 18 there in soil j th other x . . .. dolta is ome of the first 1mpo % s iy
by 2 tug“ellc]::g?s tbltméhl?elokw the Ieve\l&f" the Vjenkm. (Weyaira) wator will by deaineld prm-“tl} ;; 55. The last wo.rk t.o be noticed rm thlsdi(:'r“ main drain, & misnomer, for it does not t
Tock ant r the Chinakapaverum arme:l into the Lower Weyairg below the Peramalla ' embanked chaunel, which is called the Yeunoi® f the Yerracalwa, & river which drains some
nd partly by the Pundikodu into the Colair. \ o ' drain the delta, but conveys across it the flgod-water ¢ ¥
' . . ) ‘ oy . . W
The drainage works for this tract will then be as fo’xlf;ws — 850 square miles of hill and jungle. , ' . q for canal purposes 3
ig river 18 usc 4
near O ot~ Ontchovater out and bank from " 56. In paragraph 18 I described how the Chan;exlv o:t tilfll: rlla.tter place the flood-waters are ; ‘f
‘ectli‘onpfmkapmluto the{)Counr opposite Tokalapilly for diversion of uplands drainare (nine wmiles) between the Nundamoor Aqueduct and Duvva, an! :st =+ y 54, ground here about + 230, f
2:;1;"_26? t,°_l..“]fqu]?re ,fect. ) : - ) passod over a weir. Thia weir is 300 fot long(; ct;e banks of the Venkia Canal would be_ in \ r*,
i . .:n arging Dec kley’s cut (three miles ﬂoc{d-water to be 225 square feot and conti. With the water-surface above the weir at + 2% ¢ danger, even with the irrigation sluices K
g1t back 2% miles fifty-four square feet for bank) with bani on left sile to the Pantiliae : _ gerious ’ he escapes ;* if the flood rose it
surplus calimzu]uh ' e Luntizara ' *Chillacampad, 50 fect long; Peramulla, 30 feet betweel open a8 well as the pes s . i
3 I L ~ | them, say 180 to 200,000 oubic yards per bour, with 23-00, the Venkia would be breached, with By
on 4 : d.—irain outside right bank of the Venkia Canal and Chinakapaverum Channel (A1 | 8 foot on the lock upper sill. to + 9, (fama‘"e done to crops and villages. . *{
h rawing) to outfull by under-tunnel (five vents cach 10 feet X 3% fet sill at + 3 0 to { cnorm? C : would be about 13 o
e lowcr reach of Weyaira, : ‘ ) to 1 discharge over the Davva Wen:i WOﬂa e monld e4t y r
P . . . . H H 1 C s -u,'
:t/z.-—Cut in continuation along Chinakapaverum Channel to Pundikodu, i .“.57' At the former level [ estimate th;enkia: py means of its slmce; i::nubiif yal,)rds oor hoir e
B . . . - . ¢ - y ITT N ;ﬂ'
9th.—TLularging the Pundikodu (making it 230 to 300 syuare fect) to the in-full of Ifn 1om8 of cubic yards per hour. The Jittle over two millions of €Y f cubic yards ¢
In-full o rid of about 300,000 cubic yards, tog:ther & no doubt three millions © y - f-
‘
b

Beclkley’ .
Cd‘{iy 8 flra,m, and thence (450 to 8G0 square feet) to outfall into Colair,
91, The level of the surface of the Colair Lake, when at the ordinary low level, is + 150

the 1 all . .
gurf‘li"’-‘idaldCzlmgulah shutters having been removed) ; but during an ordinary rainy scasen the pe d to be ied
: i 1 arT

level ag r:u e as high as 4+ 8-0 for many days together. Ilave, thercfore, tuken this lattep 58. But, supposing the length of the me‘ h?:s enormous volume of water has (:) b c3 flxet {
vy i" dattxm. for the level of drains falling into this lake. Dut in exceptional yearg ¢ ‘ OVer it without the slightest risk to the Venkia, t1 wo-thirds of - the distance from ot j Lte 0
dnfall within limited poriods the surfaco would no doubt rise to + 5-0, or even Ljuher , bodily through the delta for thirty miles, 80 'OL;,ble for the thirty miles 18 aI;i)u-t tzviny; Ze ; ;

= ] avail: ‘ rely sufficient to ensure ‘

above tho lovel of the country. The total fal ald, therefore, be barey the average is )

lt::;lst;txz;eclxokang the outf:alls of our drainages and causing injurious inundations of tl,p Jow
would mot 1 Z ;flt‘cd to, besidcs flooding a broad margin all round the lake ; and these inundatjons
 long timo. £ short dura{;lon., as th.e lake, when once filled to the above .high level, would tako
costly workg ‘;;ou‘;glxgty by 1ts insufficient outlet at Cotuda,.. To re.me.dy th.ls stato of things vary

-~ the preparation o tI? required. I have not attempted, with the limited time at my disposal for
118 report, to go fully into the question. A plan was, I believe, submitted for

{

Venkia Canal and the villages, under it.

millions per hour passed

for the flood drainage of 830 square miles- Some

the
Per hour will flow down the Yerracalwa, and destroy

oubled and three

. 0 . .
a river of 7 5 10 feet decP ¥ hird of this area;
»900 square feet waterW&yow pere Diore han oneé t:::n it comes), burst the banks and

safety. Tho waterway provided is B 1 therefore (v
about one-fifth, Thg threc millions per hour Wi .

cause great ruin in the delta.

59. The constryction of the tauk allude

14
o Chief Engineer's report,
ould secure Uus from this

”raph 43 of th

in pards
dtol P )’ W

L e

L

AT W

-
PR
T g P e 5 Pty T e 2 et B e iy

e

i rea

e g

oy

the consideration . ;
Budmair qug Tu;fm(;loa\;irrlr}?ent by tlfe lfzte Colonel Winscom for.carrymg the flood-waters of the , dated 11th De ] edingss 7th January derably less than that of mal‘:mg i’li“"i
barks ; in this , the tw? principal feeders of the Colair, across the lake between high : ) ecember Jast (in PrOfAr blts cost gould be cond oy big s 2 4 it would besides i
discharged ﬂcpur::e] our local drainages would be carricd outside these banks to Cotuda, and be anger, or rather this deferred certainty: (e drain sufﬁcwl; o this Western Delta the ? ‘i‘
that river, o o ely into the. Uputair. If the floods were carried thus direct to the Uputair, ; t Ono mi; . ¢ pobrosry  pag PoF itselfy 870 7y weatber supply-t R
‘ 3 av 1east six or elght niles of its course, would have to be very stronel banked ‘ t 1_1 ion gu}nc yards per d'ium at the end © o+ adv ntages 0 -~y

» gly empbanhed. our millious per diew iu June glcdt a3 i~ i i;‘
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60. For the present I h i .
] ave provided i i ;

drain throughout, | Whon the fask shoes re;:rrmg test}ima\tes for strengthening the banks of the
down by tho Yerracalws sacuoed be ed to has been constructed and the floods brought
falls ot the matn dut midees 1 8 mana{;.et?ble volume, the floods of the Ralli Madugu, which
the chanel hich oerin t:a{)h etween Vl{alswarum and Chettypet, should be carried direct to
) ® Chettypet weir water to the Yerracalwa. I have sketched out a

plan for this diversion ; but have not included
it should mot b _ . it in the works now proposed, as I thirk that
¢ carried out until after the construction of the Unnamoolunkah Tank. The

1 pair of gates, and weir, crest -+ 32 feet 150 foet long

Ralli Madugu drai
. gu drains (about 280 square miles) the_ strip of country between the hills and the

Godave ; &8 i .
of ot It'};med liI::ll t1;101't10n of the drainage at the upper end of the catchment basin might be cut
0 the Godavery through an outfall protected by a sluice.

The principal lines of water communication

. Western Delta, Range,
are—
1.—The Nursapore Canal.
2.—The Ellore Canal.
8.—The Venkia, Weyaira, and Akecd Canals.

As al -
recomme: ;e(ai)dyt Etated, I propose a complete setlof new locks for the Nursapore Canal, and I
the Ven.kia, . l; wa.ve .not pr?vided in my estimate for) an additional lock above the head-lock of
half ailes a::d : eyairu n:?vxga.tion. It is proposed to extend the Nursapore Canal seven-and-a-
hood of hiowultuz-con(;%t 1t with the Uputair navigation by means of a lock in the neighbour-
be built, (it?s now. 0 hl;:; dISOre under-tunael for passing drainage under the Ellore Canal has to

The second class canals are—

1.—The Bank Canal. -
2.—The Uttali Channel.
3.~The Gostanaddi.

The first
rsb, a3 already stated, requires considerable improvement, enlargement of the first

reach, re-buildin
, g the head-1 iti i
The second requires o hgg’lo:t;{d an additional lock to break the canal‘ into four reaches.

The third* wi
will be made a better navigation by using it to convey the supply for the new
channel described in paragraph 39. The
and on to the tida] drain between the Gostanaddi and the Gontair
al ereek at Mogultur will have its bed 80 low that thero will always bo water in it,

« *Gostanadd;.

80 that it will be avail i
vailable for light draft boats ; and it will perhaps be found worth while t0 connect,

this navigable drainage wi
channel of the éalrlr::b(;iv[;lth ?he Gostanaddi and main duct, by a small lock at the 78 T
ensions as that at the head of tho Gostanaddi, ¢.€» 60' X 1275

would cost about 7,500 Rupecs: The Undi
Canal should be connected with the Venkia by 8
catcha lock 100’ x 15 ; the liftt will be from
simi : two to fi the other end by 3
milar lock with a drop of about four} feet with the Akee(()l C::aTCOt' od s 1

tVenkia -+ 18 to + 18
Undi + 13 to 4 16,
t 4 9.93 Undi.+ 16

-+ 526 Akeed,

-

S s - b A e e

i e e At et

Btatement showing the amount of present
‘ Project compared with

APPENDIX No. 2.

Estimates for the 14
Captain Ryves' Estimates. ‘

estern Delta Completion

Captain ent i for differences.
Names of Channels. EsRyve:' Efifiexiate. Brief reasons
fimate.
o //______,______—-————————
RS. RS. =00 B
Head-sluico Shutters. .| 19,500 10 Due to allowance having been made for the
Main Duct, 8 miles... - 48,000 9,000 Il:lirchase Olf lan | has been reduced '
Section of channel nd .
Karkarapurru Canal . 47,000 ) 33,(388 Eiccel o due to extra cost Of pucka locks.
Nursapore Canal ‘. 1,76,070 ’29’ 460 | Excess due t0 extra cost of pucka locks
Bank Canal 70,110 | 1,29 and to extra lock to connect channel ,WIth
tide water. . + 1ate f
tain Ryves’ detailed estimate for
Venkia and Weyairu 18,000 11,960 Atshigagl)l:ézel vzas not found amongst the
apers sent, I cannot 8ay whence the
difference arises.
L f locks.
00 |{ Due to extra cost 0 ‘
Undi Migh Level ... 61,700 1,107 . 0.
Ult]talli Clagnal ! 58,070 78,800 gg. do. and to extra cost of
Gostanaddi and Velpur 68,300 1,41,060 earthwork also.
Ellore Canal g Calingalol 1’1%)’ 9%% 2,49,500 This has been included in the Bank Canal.
MukamalaSurplusCalingulah ,0
.y . 000 is for the drainage
' Drainage. 14000 11,000 | This, Rupéestlii. Ryves' detailed estimate
Nakala see ase 14, gluice. (apta tt
S .+ orease is due to a8 mce
Gostanaddi  Outfall  and 88,000 91,900 T};}s(;g::anaddi being included. Included
- Sluice. . in Ellore -Canal eStil;?la;:g; includes only
| The item 1% m){ esigg {0 this range.
Drainage works at Peramulla ) those works belong £ = sluices has been
including Ellore drainage. 79,000 28800 An extra allowance ‘
Yernamadurra 28,200 ’ made.D for two bridges bas
0.
Drain west of Nursapore ... 16,500 %%’ggg been made.
Bondada and Rudrayacodu...| 13,500 5760
Caza Drain 5,750 6,050
Buggesweram Drain cennse 4,840
Minor drainages ... vesven -
Navigation Canal by Low 72,500
Level Channel to Weyairu. | woecee
e:téléguses oy Overseer's . 29,000 ‘
Total--- 9’35’200 13,12;300
Nursarorg Executive Lngineer,
81st May 1870, . F. FISCHER, Major, B B.,
(Signe ) Supty. Engr., 1st Division.

Acting

o,
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APPENDIX

Statement of Water Distribution,

P DisTaNCEs PROM \ F Ogrpin
OSITIONS. HEAD OF CHANNEL, Azea. A;‘;;’i,’f‘;’"
g;:mes of . Maxi
annels, - —_———— (g;:’l: Area of
3 upply . th.
M F.| Y. || M. | F. | Y. || Commanded. prOfvided Bed., Surface, Dep s:;t‘;z:l .
or.
*—\
Main C Acres. Acres, |
ain Canal .., . . 480,000 | 294,000 || Irre. 419 o FThia channel is in
gular, sections,and falla
scctions, the fol
mate ouly,
9 2,100
Karkarapuorrn
4 6 0 Ol v | v ] Sq. M. [1,21,5 ‘
) 4).2050(()1= ,21,600 5 57l o orji o or 7604
200,000
acres, \
Venkia anq 6 0 0 ;
. 300 Sq. M. | 90,4001 .

Weyairu, X 50(;1= y e 6 0"} An old channel
150,000 larger than re
acres. tity of water re

also Yerraculwa
Ellore Canal...|| ¢ 0 0
1. Gostanaddi 7 2 0l | o] e 100 Sq. M.
and Ve]pur_ 18 0 0 X 500 = 36,200 P v
191 6| 0 150,000acres, | -« -
20| of o0 ver s -
20 6 0 ose ses aee . v tee vae .o
20 6| 0 -
a1 0 0 e
21 0 0 - . . - :-: e .
.
21 0 0 wroon e s .
24| of o o
25 4 0 osaon
. 291 ¢ {110 -
29 6 0
. 30 2 ° Ve
31 2 0 vasnes e . e o
L Bank Canalf] 14 ' 6] Ol of g| of 1208q 30| 23800 & 5l e 6’ 204
0 2 0 X 500 =
4 0 0 || 60,000 acres, | ...
5 0 0
sl ol o ol mlute s sl
8 4 0 aesoue - e
9 0 0 ons - -
9 2 0 PP e (s o see e :.-
9 6 0 sas eve ver [ "er o ‘s ses
10 0 0 “rovae v ove s "o o ase
11 4 0 [T . o o o " e
12 4 0 0o nee s . e e v, e
—————
[ 4

P

NS

PRI e TR T
e g I G 2
[ T

T mt ik cwe e s

=

No. 4.
Western Delta, Godavery. L ' RS
’ p—
— 3,
ARY FULL SUPPLY: ) DisTRIBUTION OF WATER TO BRANCHE
Quantity. Acreage.| Remarks.
e —
Dis- Dis- - b
vgg:iz;r charge | charge Branches. Cub(;g fg:: ;gn
in feet |in cubic|in cubic yaﬁour e
er yurds feet per ‘ per .
second. |per hour. second. e e [ b
22,500
920,000 1,650 11132,
i ’ 91,400
i 1. Kakarapurrn Canal v " 150,000 13234 9%,
three brm'lcht;:f;h;:ry;ﬁg I1. Venkia and Weyair ... | 156,000 1,170 82,400
us shown in the PATS BL |l 1117 Ellore Canal o o —
lowing entries sre app o 5015 || 206,300
526,000 3,945
1-85 5,26,000 | 8,825 ~ _:;- o
: 113 60!00 - 3"‘8‘00
i and Volpur - ° 5,000 337k || 23,
216/2,10,058 | 1,652 || [ onsieddient TR = | 4300 (  30. 537000
IIL. Bhupish .| oziooo| 763 BLOE
1V. Nursapore Canal 19,000 673 s
V. Minor branches o e [l
1,650 |} 122,600
220,000
IR
ol 23] 5,000
. hove Peramulla g,ggo 750 58,900
of irregular section, much I. Minor branches abo o - 12 00 o0 || 16,008
Jrregu ¢ » .|l TI. Tndi High Level Cans’ * o] 2s,000 18
quired for carrying the quan A Channel « 20,000 150 3
quired for irrigation, Curries i’v; g}l{“ﬁkﬂp““er“m " - y
flood water. . Weiyaru —————-—150‘000 —-"“']’125 "o1.400
"0 || 34,200 [# Should be €5,000
. wr | #60,000 7;0 43,200 + Do. 91,000
1. TUttali Channel ... :" .or | 196,006
. 1I. Ellore Canal o e -—-—""1 7o —_8‘3,400
156,000 1,
e
S
400
) M g
o e 1
Mallipadi ... | 3§ 800 | |1n first rench
- . China Pydava o guo 73 600 above Penu-
e N B - ) B B3 [T el
L | Betlemugatur o Sl I 0
- (11} = e 350
. . Cothulagundam - . 1, 114 960
i . - N(LW branch to Andalur - e ],533 75 £,800 ‘
- " Direet from 14 to 21 miles ds Branch ae 10=90" 122 || 1,000y Abovethe Bus.
Eastern Velpur or Konitvei = | o] 18 ba0o } Xanoduet,
- sraznkoda - 7 0 Agueduct,
gl(lld'):aél‘:n:uel - - | 1,850 lé 5,400 4
- w1 Divect from 21 to 20} miles " ?ggg ged || 6,600
. Xiﬁg:ﬁg{lam West bli? - , 11:000 2?"5 1 gl‘;g
£ e & ]
. - " 'l‘h'ltlhkndu .| 8000 8sh 7,500
vee . B oo 11,800 00
e Ferranghykoda o - " 1’150 8} y
o " Ruzukodu ... -, . e f—
|l Dircct from 29} to 82~ gpryen I P
2 —/— JRS—
s
- 000
| 5,000 33% 3’500 In first reach.
7 AMukamala Cansl o ": vor 7‘20 93 800
167 | 45,000 837} u amals Cae l’ggg 00
- = | Kbandavelly Parsltel = ~| go| 4 4900 | { 1o second
. - S - ’308 2§§ 9,850 | (TR
" RANLA e . 50
" - Siddbantum - ane 3’700 2{,’ i 2 ‘{33
2 . Duvyva e e ™1 8,000 2 o
s . - Iluparra .. g o * 2,500 263 g,‘éoo
- - Purallel Chantel e s 1 5000 87% 7500
- - = |l Ingzaraju Chanel el a0 351 g
- : ol Kodamanchilly ol BRI R B
- - o | parsltel Chanuel - =l ogose| e b
- Direct in 8rd resc )‘:: T [
Dodesputtah Cbause 86,500 | seeees 2ssoo
| bl | 8800 e ) T
1 N‘lg& ° P Lo 00
Extra to make cbant® 25,000 | e || 258001 .
/ e s S o]
e ______Mx

i .



APPENDIX
Statement of Water Distribution,

PosiTioNs. DIsTANCES TROM ‘ o
Ng;lmes of HEAD oF CHANNEL Arra, FaLL oz srore N
atness, PER MILE,
———— Maxi.
M|r ]|y mum Area of
X MR Y. |l Commandeq. | SuPPly depth. || pepth. | cross
* iprovided|| Bed. [Surfuce, gection.
— for.,
e ot e |
Aores,
111, g“PSapora 16| o 0 . . 5 Acres,
anal, 160 S
3 0 qe M, 55’0 » ”
; g 0 % 50D o 00 1 5" | 7k 400
80,000 acres. .: o -
8 b 0
7 6 o LTYYIT oue s ees oor [ hoad
9 9 0 “ounae o .os .. as sen e
. 9 9 .0 *isare - P e eoe . P
9 2 0 sesnee Y .. - e .. ese
12 8 0 Aadd LI} Y v sen L1132
12 4 0 cancee e . ser
. 16 ol 0 oo LITY sor seor e »ee
17 1 0 eneer oo -
CA N IS el N S N B IR
20 6 o hddd one sen LAld e LRdd
21 2 o LI are e e . bl
23 4 0 e e :“ ™ : ..
Undi g
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No. 4—(Continued.) t
Western Delta, Godavery—({Continued.)
ARY FULL BUPPLY, DIsTRIBUTION OF WATER TO BRANCHES.
: Quantity: Acreage]  Bemarks.
Mesn Dis- Dis- e
volocity || charge charge Branches. - Cubic | Cubie
in feet | in cubic|in cabic yard per foet per
per || yards | feetper hour. | second.
second. | perbour.) second IR Moy
. ol 9,000 674 | 4,800
1:90 | 102,000 765 Eppzrm | 19,000 1:3& ! 123(0)8 [ i ronch
paka .. e “ 4.000 / R n first reach.
Oqndi *600 12 | 900
Pg:mgonda or Cherukuvada = - {’200 10% ]
Direct in first reach ... “| glago| 16% [ 1,200
- Penugonda Channel No- 2 ’600 63 500
Vallur Channel (propos d) ™1 186,000 120 8,500 | {_In eecond
. Chinchinada =1 1700 ;i& i,gg?) reach,
. Martair ... e . 3,200 7 -: ’600
et 81i§elc)taliiogacond reac.l.). d - ,}’ggg 13113 1‘ 9,000 i ;
- e . Jinpar .. " " ’000 923 | 1,500 | »In third reach,
. Podar " 3’700 bk | 400
Direct in third reach... o 4,000 80 2,200
con . Gontair .. 4,000 80 | 2,180 1% 14 fourth reach
. Digamarra e | 9000 15 1,160 )
- - = | 01d Palkoli No. 2 - | ol e | a0
Direct in fourth reach 700 g § : ggg
see s eas S&I'lpalh ave oo aes i 500 i -
. Navarasapuram s o | 3,000 224 1,4‘1’3
. - - Rustambada (proposed) - wd 4,800 435 | 2.9
Minor branches and direch o |ee—
101,000] seve 54,000
- 1,000 | e seeena
Lockago - - e S t——— _‘—-——;
102,000 == _ii-_,(lo—.
 amtm————
e
: 4 | a3
. - 5'238 6 ‘440
1:69 |} 100,700 755 || Comars Channel . v 80 o} 812
e e e Camattapalem Chﬂnne'l * v 17")0 56} 4,145
Direct in first three miles ": e 7,500 7k ‘571
s e Kothapilly Channel .. " l:ggg 6 427
e v s Gopavaram do, e w ! 1100 84 600
o e e Muggulla  do, e - ’ ‘ 1,282
. T -, 9250 163 ,
Kakinada  do- . 3‘2}:0 o4 || 1,722
Ll vee o Aredn do. usy .‘. ors » 10 750
. - Panduvva do, e " - 1’383 ,5} 1,148
Direct from 8to 5 miles ::' e g’OOD 15 1’130
e Unudurru Channol -~ . - 000 g2k 3,990
Direct from 5 to 7 miles " g";o(, 414 || 3,150
. .- TUppulur Channel s« e o 24} 1,700
- = || Now Parallel Channcl - o B0 B
= || Chilukur do. - w| goon| 22 1,69
Diroct from 7 to 9 miles o | wsoo| 561 4891
.. |l Mahadevapatnam Ch‘;mﬂe‘ - - D5 53 402
- . v Aunnacoda 0. e o 0 o 850
* | Gollalakodera __ doe RS S I
Direct from 9 to 10} e | 1,600 18 [ 1,080
Kovidee Channel  « 1’000 N1} 700
e . Nargimhapuram Chanpel - 8’000 PLYS 1,690
Direct from 10} to 113 ] glse0| 2l 1,584
s . - Tada Amiram Channe » s 1:900 léé ;,%gg
o - Wandram Q. e 750 2 '
- - Direct from 111 }0 154 g:goo ) 5% 4-}_33 )
- Artamur Channeld < o 1,000 [
s . . . vee " Vs 9 753
o | w154 to 163 - A I R
- . Jaccaram Channel -+ o 4:500 333 2’43?
= | Kalla (new) Channel = w| Tgs0| 135 LIS
. = gigsalli Chunael - 400 8 267
. ‘w wnilly Chaoacle . - 0 144 1,215
. v Kolanapilly 1,90
e ase ‘ (‘,berukuvndﬂ do. “;‘ e P o
Direct frum G} to 194 :
100,000 | oo 58,900
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' Stat APPENDIX No. 4— ! (Concluded.)
— e o g . .
mentof Water Distribution, S Western Delta, Godavery—(Concluded.) —
e e Rtk } e = i
DIsTANCES FROM i ¢ T0 BRANCHES,
PosiTioNS, HEAD OF CH AM?EL_ AREA, FALL on sropg l OEDI NARY FULL 8UPPLY, DIsTRIBUION OF WATE '
Names of || PER MiLp, it
Channels. Maxi. } W i Quantity Acreages Bemarks, -
—— mum } ' 19 8« ! PRSI
M F Y M, F Suppl deplh D Area of / velgtcl?t cl}ja’.ll‘ﬂ C]JDal: ; h i Cubio
. . I . | Y. || Commanded. Pply B + )i Depth, 1~ oroag { A T, %e charge | Branches. Cabic a '
provided| Bed. | Surface. secuion : ; in fect in cubic |in cubic, yardsper feet per
for, v ‘ per yards | feet per hour. |second.
secound. iperhour. second. e e fj— e ——
. Acres, Acres. . i
wfﬁ““p be-ff 20| 6| © g; g 0 . AU " 3,600
mulls, era- " 0 0 - " o v An old channe] ‘ of irregular section capable | Kollaparra Chanpel ... o] 6000 4§ ’600
d 4 0 . . . e of discharging g a large body of water, Gummular do. * e e 1,000 7% 900
8 0 ‘ . . Mathivada ~ dos .o ™1 1,600 12 400
i; g (o) seeren - S e .se e v B v .:: _:' Ajamnr do. e sor L 2’400 1;1 1)150
o : - ~ c EYS— =i 300 i
el of wmofmodele ] i R T N eV ol S B 1) -1
46 0 0 asoons J - we il Cherukumilly do* - 5103?) :ﬁ; 1,050
' Yelurpad do- e oo 700
) I Minor sluices and direch ] 1,000 71 70
3 N2 R R /"0‘
. ) : 20,500 | eueree :1:"__
ttaili Chan-{ 6| 6| 04 9 g 0 908q. M| 3400 4 i ‘ _—
. 0 x 500= | .. 4 [ ; . . 1,750
g 4| o o] 45,000acres | .. I i Loe] co319) 450 oot Parallel Channel il Bt Yo | 70 }Aboveﬁmlm.
wl §| o w b A / - = | satyavada T I :
H 5 o o s o . o e Duvea  do. - e | 2,000 18 L 400
nl 41 o . } e || Tetali do. - w| gp00f 174 zl;’"so In second
13 4 . o - o o - o ; e . e Rameswaram e v | 15000f 1128 ’600 reach,
0 " e | v || Relanghy Main Branch | 5,000 S‘? To00 *
, . e - ee v — - Mayyairn e ": - 1,600 R
ig‘ 47' g cheose - - . ! : Vuradalapalem - w | 3,100 23% 3’:33
= ... |l Dircct in 4 to 13} miles " w| zpool 181\ orgn
oo , Kesamndram w| 5,500 41% 2,200
i ‘ Manchilly... ” w | 4000|304 Siao y
l Direct .o - . . w ] 6,000 45 '
! Comarra Channel = ‘ e | e ""4 200
{ 60,000 ] eeerre_J 34,2
= * T
Nugsarozrg, o ! (Signed) J.W.RU I\DA.LL’ .
3lst May 1870. : . Executive Engineer.
| 7. ¥, FISCIIER, Major, B- E.

(Signed) Eugr. 1st Division.

Acting Supg-
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Works up to March 1870, forwarded as called for in
Circular Memorandum, No. 3,652, dated 18th J anuary 1870,

L

APPENDIX No. 5.
dbstract Statement of Expenditure incurred on the Westery Delta

Amount .
Description of Works. of Expenditure.
Estimate.
Drainage Works under )
Ellore Canal which k8. RS, A P
belong to this Range.
Aqueduct under Chinaka- 11,560 10,866 4 10
vaverum Channel nea
Peramulla. ‘
Regulator and Bar across '1,100 972 2
drains,
Tail Race Embanking Chan- 9,010 8,911 5
nel, ete.
Re-building Peramulla 320 278 1
Channel Sluice.
Drains below Peramulla 9,195 8,886 8
Aqueduct.
Do. from near Bodapad ... 4,510| 4,404 6
Bridge and Drop opposite 1,305 887 6
Chillacampad Ferry.
Espenditure in No.4, Range ' . 56,531 0 0
Budget item No. 146.
Nursapore Canal.
. Constructing Peravelly 6,640 | 5,586 14 ¢
Weir, ) .
Deo. ltempudi do. 5,070 4,889 1 3
Do Lock at Pera- .21,390 280 1 2
velly.
Do. at Itempudi... 21,640 8,204 10 9
Manufacture of bricks at 177 8 9
Peravelly,
Sluice at head of Peravel- #2 A 165 3 6
ly West Side Channel. g s
Improving Madapad Chan-| §7° 2 . 772 6 3
nel. ‘ Sugs
Do, Gontair Irriga- EEES | 1,008 4 6
tion Channel. | =2 = K
Lutchmeswarum ~ Channel g o 474 3 1
and Sluige gt jtshead, | 32 & |
= R
Lank Canal,
- Bricks colleeted at Khan- S 357 11 6
avelly,
Tanage Tunnel ypdep 50 1 55
Duvyy Channel, 7 -
Venkiq and Weyni
. .o P eyairu,
%¢ape iu Veukia Canal ..., 1,500 1,351 310
c Utlali Ganql,
onstructi .
chorly "8 Lock at Godi. | 16 959 1,443 6 0
‘::5:%\\.____‘“\“ o

AHH)&OQ@

o

Completion Project

the Superintend ing Engineer's

Ttotal €xpendi- | Remarks of the work
ure on each | dope against expendi-
Cana], ture.
—_—
RS A, p
..... . Completed.
teeeen Do.
Deo.
...... Do.
...... Do,
----- ) " Do.
------ Built up to epringings,
and arch turned; para-
.pet wings and aproo
to be finished.
9,737 1 19
...... Completed.
..... . Do.
verens Materials collected.
Do.
- Completed.
e Madapad Channel finigh-
ed. ’ .
Gontair Channel earth-
work finished.
ceen utlchmeswarum Channg}
‘ three-fourths  dop
16,648 5 3| and sluice built, "
veeres Completogq except
1,169 0 11| coping. Materials gf
about Rupees 104 re-
malning, which can be
transferred to other
works. )
cereee | Completed,
1,381 3 10
...... Matcrials collected.
1,143 6 0

Abstraet Statement of Expenditure inc¥

Works up to March : -
Total expendi- ‘ﬁi?zg;?n(:;?;;lo‘;i‘ .
Works, | ot | Expenditure b Ganal. bure. -
Description of Works. [ ; . -
: Estimate. -
—

: ) ted.
Gostanaddi and Velpur. a8, ns5.9 1A2- 11’0 L Complete .
Constructing under-tunnel 750- b Materials  collected ;

at Rayacuduru. ) 360 15 0 ancore concrete put in foun-
. Do. do. at Madugupo- 750 Sations.
larem,
i 279 8 3 :
Manufacture of bricks at{ ... . : ' ‘
i untra. e 1,200 41 thwork, ‘quarter,
Juttiga and Penum ___6_01_7. 1 7] 604711 7 %";‘;e ;Wb ridges not com-
Drain west of Nursapore 18,320 menced.
Canal.
Outf:ﬂl improved.
MMinor Drainages. 03 2 o Do. ‘

; 5760 310 2 ml L
Caza Drai 5,7 21 2 7 i 9
Depeeningn old Drainage 430 _‘___L___-—— 664

Channel from Rayacu- _
duru Tuancl. — — 720201 7 3
Total... — - ONDALL,
S (Signed) Executive Engineer.
[ ]
NURBAPORE, - :
17th June 1870, ) ¢R. Major, R E,
True COPY J F. FISCH ] tDivigion,
. /
- ) x .
2t | .
(.
\J
| i “.M'fm

rred on the Weste
1870, ete.—(Concluded.)

[}

rn Della Coﬁpletion Project
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APPENDIX No. 11. { ! General Abstract Estimate of the IVestern Section of the GOdav. Y ( : )
- Gopavery Districr—Westery Derra Rawce. . = i — | t Total Grand
. . : T . otal.
General Abstract Estimate of the Western Section of the Godavery Delta. - J f : ¢ Descriptlon of Work. Amoun Total.
A
. Lo . ' . BS. RS. BS.
Description of Work, . Amount, Total. (%ratmld Pl Minor Channels and Masonries. 4,980
i } Earthwork 4 175 ’
CANALS , 1ead-sluice to Mukamala Channel ... e e 250
i . . ES. RS. ES. Deo. to Kodamanchilly go. ; 200
ain Duct, ) ‘l ‘ Do. to new Parallel do. ... P
\ Earthwork, 8 miles ... o | Stuices to Hlapacurru and Vadilurka Chaonels, o6 190 320
i"Uead-sluice shutters - . %8’988 | Rupees each below baid 250 1195
R T eres »O l Dam at 22nd mile below bridge ... vy e ,
Total for the above Quct...' ........... 68,500 : Masonries above Drainss . £50
Karkarapurru Canal, oy Drainage tunnel under Duvva Channcl et 600
gartthrk | - S Do. do. 111)111?3"1 do. 500 1850
om . o e el 31,000 o luice at end of Vallur Drain 85
pensation for land o T 2,000 : | ° — | 250
‘ U e—— ; Compensation for land... . o —
Total for the above canal... v | e 33,000 Total for the above canal. | verees 1,29,460
. il
Nursapore Canal, : okl for ' R
Eartlork w e e 18,500 | Venkia and Weyaira Irrigation- | 4,350
Peravell . ]lr.[asonry Works. ‘ | - Earthwork | - ' |
Itom;fl d{ I(izck w1t(111 bridge over tail bay ... ... 21.890 ’ \ Masonry IWorks. , 900
: . 0. over do. o s - . :
Martair  do. without do, over do. N 1 : ! Kalaparra Sluice ... .~ oo oo U0 210
Kavittam do. with  do d R e 21,400 L 7-feet dam below Kalaparru Sluice ... 190
Pa“ioli do without d . X0, do. ’ ves vee o 24’]60 ‘ ' . 5- dn. do. e T o 430
Tidal do. 3 G0 00.  do. do. 29’5 : ‘ Madivada Channel Sluice 470.
Peravelly \v:ul:fto(;glf);ltgl:ﬁ; %I()tgultur 25’;50 Azzamur Sluice 250
Itlctmm;qi do. of4 do. of 9 Ced OeaCh e 6,64 , o ,{‘kccd‘ , do. to Gummaloor Channel ond the other to0 820
era ; : . - 'wo sluices, one to Gumms
Do o Ry ey o3 spuns of O foct each 1| P30 “Dampagadapa Channel, at 410 Rupecseach = 7] 660
P cach 002 o of 8, 10} inches ’ \ Cherukunilly Channel Sluice .. o 1%%%
alkoli weir of 2 spang of § 1,070 ' "alurpand Sluice ... . : O B
L LTI f : ] / . . . p < . 2y -
Veir into Upatair at Megatrer! 0" © e el 4370 | Chilljcampad Escape ... - amalla Dock | LP0) 6
‘ gultar . 2'330 ; Seven masonry sluices to Venkia Canal above I’ —_—
. Uinor Channels and Masonries. 1,61,330 TR R S Y 11,960
Ttk ’ | Total for the above T8
‘aSOHl"ics cor " e i b see redeve 131715
Compensation for land, cte, lg,igg f ' Undi High Level Canal: e |- 26,600
' . eresne y Lo ! Ea th Ork sse " ase oo ot " ’
Total for the above canal...| e | 209,600 : o
. E. 7 Bank Canal _ : ‘ Masonry Works. : 14'518
' : . ‘ e 6
. arthWOI‘k PP voe - . 22,500 " LOC-k at head e .. . . ver 2:81)0 ‘
u . , g‘ﬂm]glﬂah or weir at head ; S 3’550
asonry Works, ' urplusing  do. at Thmile... e IR oueduck | 374a0
Lock at 5th mile near Khandavelly.., T i Do. o, at 15} do. above the Lndlm L 1’650
0.at 10th , do. Siddhantum aee “ee 14,400 | * Drop below aqueduct wee : — 29,160
ggblatlllgh 5 do. Kodair o e vee . 17,720 ‘ Dam at the end of channel .« . -
. 20ie lock at 227 mile near Dodeen 18,570 . ‘ .
lllfg;‘tsig::rtoirg%iakala at 2nd ﬁﬁ‘;umh 33'3{8 Z o | g .
Vol . lddnantum weir e Cves © 4,01l ' Earthwork . e . 2, :
€ir at 16th m; Foy e e - oy 3¢ i arthwork ... . o . 0
urplus weil-l ;111;19 noar Kodaie 3 26(; / Lock at 11} mile into Yennamaduarru Drain - 5’,1__1..- 28,000
mprovementg tg‘;ﬁ(iullzg?nc;lr;ut.m-h Lock at 22} mile ... 2,340 i Surplus weir at 11} mile e "~ —
r(:)f l}ank Comal weir at 274 mile from the head ’ j ; " o 1+ and Masonry Works. 12,150
P In rear of glyice g OISR . €00 [ inor Channels b e | e ' ’
queduct : . :
in Kodamanchilly Channel .. 830 435 ‘ Earthwork ... e 400
—_—— o ""—'—— 96’_ “’ | : Drainage tunnel for Annacod%tlr ‘/"/.,M— N e
i BT S S
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b
q ‘ . . ‘ | J . . ‘ WA davery Delta—(Concluded.)
:neml Abstract Estimate of the Western Section of tlfe Godavery Delta—(Continued.) . General dbstract Estimate of the Western Section of the Go Y
- - - Cod ' .| Total. |GrandTotal.
Description of Work. Amount, Total. gmtmld | ! Description of Work. Amount
—— - —_— otal. ( } ,
Uinor Channels and Masonry Works—(Concluded.) is. N : ) ES. ES. o
Two dividing dams, one to Comara and the other to Anna- . RS k8. o DRAINAGES.
codair Channel, at 250 Rupees each ... 500 Co N Deax
18 sluices, at 250 Rupees each ... 4,500 : AKALA o : :
do. at150 ,, ,, . 1,050 [ Masonry work. 11,000
50 minor new sluices for direct irrigation, at 35 Rupees each. .. 1,750 ,' " Shuice Aquedact A
emcati - ——— 8200 { '
Compensation for land ... e conree 4,990 | . Gostanaddi Outfall and Sluice. } 78,500
Total for the above canal...} ... | ... 1.10.700 | Earthwork
Uttali Canal. § Masonry work. o )
Earthwork 93610 s Drainage sluice at the junction of Gostanaddi with Yelmf' 7,900
Masonry Works. ’ , madurru Drain = «.  eee een ovee*
IﬁCk a: tligi mile near Godicherla ... 16,230 ! M. Minor Masonry works. 3’288
el ” o ’ : asonry inlets 2,
Well‘ a.f' 4th Yy dO. .rs e Xy v 8’270 : Com n . ves wes see ase
Surplus weir at 10} milo e 3,228 . i Pensation for land e ' 81,900
%mce at the head of Ralinghy Main Branch... ... 1110 i Total for the above drain... w
eir at 13} miles ’ |
Do., or dividing dam at 16th mile ... l’ggg s Yennamadurrs Drain Improvements. 20,130
Do. or do. at ,, 4 ... ves 89 Earthwor}gl t o ' . 8.?70
: Minor Channels and Masonries. | 85,500 o asonry nlels drain .. . 28,800
Earthwork S 6,270 Total for the above
11 Sluices to Main Channel, at 320 Rupees each .. ... 3,520 ’ ,: 11.550
0 dividing dams, at 150 Rupees each ...’ e 1,500 ! Bondada and Rudrayacodu. ,
00 minor sluices, at 2%+ ,, 2y wes ees 2,400 o : Earthwork :
2 under-tunnels, at 750 ,, s e 1,500 ; 5.760
C o . [ 8,920 ] , Caza Drain. I . ’
ompensation for land R 4,500 | Earthwork ... ... .. .. e
| Total fc. the above canal... e | 78.80 ; . Buggeswerum Drain. ' L 6,050
Gostanaddi and Velpur Channel. 500 ! arthwork  w. .. e 510
Earthwork .., ; . . ‘ . 4,
LI(;ck at %’ead S B T 64,000 i Farthwork Minor Drainages. .
0.. at enumuntra] sen Y ove see sue 15, Y‘ " b A b bhdd -
Calingulah at head of Gostanaddi ... e , 4’8% ; Drain west of Nursapore Canal. ) 14,300
I . across Gostanaddi at 14th mile ... ... ... 6.230 ¢ Earthwork ... ) T
G aei:}d-slmce to eastern branch ... e e 1:020 .‘ o ‘
. lllfégzahostrl’ﬁnumuntrﬂ Wl 3,700 - : 12 o . ., Masonries, . Zig
S 1 © uswarowkodu ... . eee oee T .se 11’270 . ' a‘feet Brldge at 3 mlleS and 1 furlong ave ¢ vee 1, 2 370
\;1("1; us below:iaqueduct 1,480 o ; 16-feot  do across drain at 4 mile I : ]
0. . : :
Head-sluice to Viravasaram Channel .. 1,470 ! . : 1,650
1]))3' e %di‘-'ik(édu o e | iggg ; Minor in-fa} draiu:ﬁ{é: o M?.s.omft I ey e IRPPP
-+ to Razikodu 0. | ° - R g
Surplus weir into Gostanaddi near Razikodu }’(25;8 : | Total for the above drain..
. L i
. . ' 68 ¢
T Minor Masonries. ,0§0 J‘ . Overseers' Sheds. (o cstimate
wo drops to Bhupiah Channcl ... . e e 700 \ 10 sheds, ot Rupeca 2,900 each, as per SREEE ieh tho , 29,000
o :I& slllx)lces to minor branches above Penumuntra ... 1,680 3 : aptached and ag per plan already submitié Y -
Wo m°.‘ elow Penumuntra Lock and Buswarowkodu Aqueduct 400 i Eastern Delta Project ..o 4o = e 9,90,300
: 10or sluices below aqueduct ... . ... 450 Total estimated -
Compensation for land .., B - g,?gg v ; . : F. FISCIER, Major R. E.
LX} "o oo LN s8s e N - J- ) y 3 .’ ..
' ' - Signed) . Tugr., Lst Division.
Total for the above channel... B 1,41,060 i Dowraisuweray, (e Acting. SLP'Y- L’ng.r ’ lained
e ~ 7 y 13th September 1870. 1 thoso 160 ommended for sanction are expla
] 7 N.B.—The differences between these estimates ‘l‘l’i’ £ Engineer for Irrigation. /-
/ in paragraph 22 of the Note by the Chuel =85 e 7
i L/
: !
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GODAVERY DISTRICT.
WesterN DeLta Ranas, ]

- General dbstract Estimate for the Ellore Canal included i the W,

Godavery Delta,

R R e e o <
\
i
i
I
W P

estern Section of the

Description of Work, Amount, Total. ' GrandTotal
T ———
CawaLs, e k8. k8.
Main Canal.
Earthwork ... ST 31,580
. ")
Masonry works.
26 Sluices . s s . 12,590
Minor Channpels e 756
20 Dams . 3’27(0)
Total for tho above Camal... || #4204
Mid Level Channel. ,
Earthwork ... e | 20,280
Do.  (Branch Channels) ... ... 3,520
Masonry Works. 23,800
and-sluice 1,480
Bridge at 1} mile ... coe ,980
Do. at 3L do. ... e e e e 980
Do. at 4th do. . " aee ous 1,930
Do. at 5} do. ... e 980
Under-tunnel at 7th mile 4,330
Bridge at 7} mile 980
Drop at7: do.  weo  wee wer e . 700
Bridge at 81 do. e e e 1,930
Drop at93do. ...  wo ... e 700
Escape and regulating bridge at 93 mile ... 2,840
Drop at 10th mile e eae e 0700
Do. at 113 do. ... e e e e 700
Do. and regulating bridge at 11} mile ... ... ... 3,600
o, at 12% mile ... e ees 1,530
Do at1dthdo. v oo we ' el 50
Dol ait 14;‘ dol see a0 aem XN ] ave [ XX 530
Do. at 15§ do. . o e L. 500
12 Village sluices at 420 each o T e e . 5,040
6 Metalled crosses at 160 do. see ves ’960
166 A  land und Compensation. 31,940
cres of land under Main Canal at 40 Rupeeg - :
45 Do. do. under side channels at ﬁo. I:i?;: e f'gég
‘ ———— 8,440
Total for the above Canal... 64
. ,180
Low Level Ch L
Earthwork a.f'c.ne v 6,150
| Masonry Work '
Head-slujce ., masonig{ of.’fs. 1.140
Bridge ang Drop at Madapuram . 1,430
TOp at 21 mile : ’560 ¢
pqpeat do. .o L o 1 300
1 ge over D oee . .. N
rop ot 3%milgovah Road ... . 1,100
0. at 7% do. b eee oo (Y3 ees 520
DO. at 8% do. LEX) (XX LN} ey *re 520
... eoe . 470
b\\\\_\

S
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| General Abstract Estimate for the Ellore Ca

T T T ey Al e b e P e 2 0 T e e

A e g T 2 ey o ORI VA
e y,ﬁ,‘Av'x.L.’- r,r'r' il Rt

I

nal inc‘luded on the Western Section of the

Godavery Delta.—(Concluded.)
S S /___:;————’j’”""' I
- ' tal.
Description of Work Amount. | Total. Grand Tota
P ] Uy
RS, B5. S,
l!fasonry TV orks.—(Concluded.) 9 520
6 Village sluices at 420 each voe 1120
7 Mctalled Cattle crossings at 160 each  woo  pee eeo} 77 | 1(2),323
Compensation . e 19,200
Total for the above Channel... L !
DRAINAGES. | ’
Pundikodu Drain. J 34,600
Earthwork vee eesae
Masonry Works. : 18,240
Aqueduct over Chinakapaverum Channel ... 1305 )
Bridge over drain near Chilakumpaud e 1g,gég
Compensation .t oo . ot _____.._..———-———-—"“'" 50.530 i
Total for the above Drain...
Drain from 93 miles of Mid Level Channel to Pundi- 30
kodu and Sundry Drains. . 17,7
E&I‘thwol‘k ese cosn sse eos .oio oee \
Masonry Works. 620
Drop at § mile... - e 620
Do. at 1st mile = ... 650
Do. at 2nd do. 720
Do. at 2} do. 760
Do. at 23 do. e e e e 800 |, 1n
Escape at 127 do. . o e 2:100
Compensation ... eve e wee e ___._-————-"“‘" 24,000
Total for the above Drail-- h
. -18,550
Drainage Diversion. . v 18,99
EarthWork oo wee e w160
Drop at 2} mile vee s ces e 900
Do, at 3} do. ~ e aee aw e - 1,220
Sluice to Chinanindrakollu Channel ... = " 380 3,150
Bar across Drain at 5} mile ... S — 01,700
Total for the above Diversion -« "
Overseers’ Sheds. hed and .
2 Sheds atl 2,900 each as per separ;tehestll:?;t:rgtggl e Pro- 5,800
48 per plan al bmitted with the L e L
ject ... .f?ady . RN — 2,49,500
Total Estimated... .
e rrR. Major, RE,
P ; o FISCHER: 0%, « .
;oned J.F. ., 1st Diviston.
DowLAISHWERAY, (Signe ) Actg. Supg- Engr ]
a are explained

recommended for sanctlo

. anf{ those . M .
imates ¢ Cagineor for Irrigation .
-

13th September 1870,

N.B.—Tke differences between these est e
in paragraph 22 of the Noto by the ¢4t
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"APPENDIX No. 12,
' . Godavery District,
Lis WesTErN DELTA RANGE, .
$ Ofpc?ers afccompanying the letter of 19th September 1870, p. 2
Nuperintending Engineer, 1st Division, to the Secrc,t 'o. 104, from the Acting
: _— Works Departuent. %7y to Government, Public
S A ‘ Main Duyct.
“ é 1 Book of longitudinal and eross sections.
| ; 1 Tabulated Statement and Estimate.
2 .
— Vijaiswarum Head-sluice Sp,
| 1 Plan of head-sluice. utters
» T Do.of do. section.
1 Do.of do. iron shutter.
1 Detailed Estimate. .
i I Abstract do. :
5
- Karkarapurre Canal,
1 Book of longitudinal and cross sections.
1 Tabulated Statement and Estimate.
2
-~ ' Nursapore Canal. !
1 Book of longitudinal and cross sections of Mogultur Canal,
1 Plan of Lock with bridge at Peravelly, Itempudy, and Kavitam
1 Do. of do. without do. at Martair and Palkoli. ’
1 Do. of weir at Mogultur.
1 Detailed Estimate of masonry works,
1 Abstract do. of do. ‘
1 Statement showin istributi
g the proposed water-supply and distr
P pply ibution to branches of the Nursapore
» 7 '
- Bank Canal.
1 Book of longitudinal and cross sections.
1 Plan of Lock at 5th mile near Kandavilly. '
. 1 Do. of do. st 10th and 16th miles near Siddhantum and Koderu respectiyel
1 Do. of weir at 16th mile near Koderu. d
1 Do. of surplus weir at 223 mile above Doddipatla Lock.
1 Do. of double Lock at 22§ mile near Doddipatla.
; . Do. of Drop in rear of sluice ‘aqueduct.
Do. showing the improvements to Mukamala Weir. ~

' Detailed Estimate of masonry works.
1 Abstract do. of do.  do.
i Tabulated Statement and Estimate.
11 ,
1 Plan of Chilacumpaad Escapienkza and Weyairu Irrigation.
Do. of sluice and dams. ' ae
Detailed Estimate of wasonry and earthworks. \
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_ Undi High Level Canal.
Book of Jongitudinal and cross sections. :
Plan of 1lead Lock at Chilarumpaud,

Do. of do. weir at do.

Do. for dams and weirs. .
Do. of Tidal Lock into Yennamadurru Drain at 113 miles nea

Detailed Fstimate of masonry works.

Abstract do.  of do.
Tabulated Statement and Estimate.

-~

r Gollalakodera.

Uttali Canal.

Plan of ITead Lock at 4th mile. : - .

at 10} do.
at 113 do.

Do. of do.
IHecad-sluice
Plau of Lock at 133 do.

Do. of weir at 131 do.

Do. of dividing dam or weir at 16th mile..
Detailed Estiwato of masonry works.
Abstract do.  of do.

Tabulated Statement and Estimate.
Specifications,

Statement of water distribution.

Gostanaddi and Velpur Channel.

Dok of lonzitudinal and cross section.
Tead Lock into Gostan .ddi .t 1} mil2 of K i
Plan of weir a* the heal of Gostusvtlias 1} mile of K
"Do. of do. acrogs Gostans 1y at Hih will,c. 0 Channdl, Adivikodu and Viravas
Do. of Head-sluices o Veipar gastern Lran ‘ , . )

Side Channels. '

Do. of Aquedact over Bisavarowkoda
Do. of Surplas Weirinto  do.  anl Gostand
Detailed Estimate for musonry works.

- Abstract  do.  for do.

Tabulated Statement and Estimate. R

Chettypet.

. , anal near
arkarapurru Ca al near Chettypet.

akaraparru Can

aram West

m--I:]~wH-HH—-HHHHH,oo"-'F-’-Ho-oHr-n—

1di at 29} and 313 miles respectively.

: Naknla Drain. ]
) - R . Tattupd en.
Plan of Sluice Aqueduet across the draid near Kattup

Detailed Estimate of the sluice.
Abstract " do, of do.
luice.
ostanaldi Out-fall and 5
Book of longitudinal and cross sections. 41i with Yennam
Drainage sluice at th» junzsio of urostand !
Dotailed Estimate of the eluice.

Abstract, do.  of b
Tabulatel Statement and Lstimate.

adurra Drain.

'U‘,"“"‘f-'r-"-‘loa’r-v—r-,SI—'wHHH

. .
) I e e S

N B T,

Book of lungitudinal and cross sections.
4 ' L3

Do. of weir at do. ‘ -
<

-
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Drain west of Nursapore Canal.

Plan of levels and masonry bridges. 4
Detailed and Abstract Estimates of magonry and earthworkg and Abstract Estimate,

. .
Lump sum estimate for drainages.

Overseers’ sheds,
Detailed Estimates. o

Comparative Statement.

Miscellaneous.
General Abstract Estimate.
Statement or Detailed Abstract Estimate.
Estimate for “ Tools and Plant.”
Statement of present estimate compared with Captain Ryveg estimate .
General Specxﬁcatlon
Statement of distribution of water.

Do. of the area irrigated for first crop from Fusly 1270 to 1279,
Statement of expenditure on Delta Completion Project Workg.
Copy of Mr. Rundall’s report, No. 189, dated 31st May 1870,

Do. of Mr. Sage’s letter, No. 530, dated 3rd February 1879,
Sketch Map of Western Delta with proposed discharges.

Map of Western Delta Range showing all works.

R

Ellore Canal.

Plan of country lying between 8th and 29th miles of Ellore igh Level Canal
ed irrigation and drainage channels

Do. from Kykarem to lilore showing country below it.

Do. of longitudinal and cross sections of Ellore Canal, (Book).

Do. of do. do. do.  of drainages. (o).

Do. of sluices at head of Mid and Low Level Channel.

Do. of drop and bridge at Muddapurem.

Do. of bridge over Duvva Road.

Do. of Dursaparru under tunnel,

Do. of bridge and village sluice.

Do. of sluice to China Nindrakollu Channel and bar below 1t

Do. of drop near Dursaparru.

General plan of drops in £llore Canal dramzwe

Plan of Aqueduct under Chinakapaveram Channel and regulator behind Chin
Iead-sluice. :

General plan of sluices in Ellore Main Canal.

Plan of escape and regulator bridge in Mid Level Channel,

Dridge near Chilacumpaud ferry over Bodipaud Drain.

Detailed and Abstract Estimate of Ellore Mid Level Channel,

showing propog-

akapaveram

Do, do. do.  of Low Level do.
Do. do. do.  of drops in Ellore Canal drainages.
Do, do. do.  of sluice to Chinakindrakollu Channe] and bar below it

Detailed and Abstract Estimato of bridge near Chilacumpaud ferry, ‘
Do. do. do.  of Aqueduct under Chinakapaveram Channe),

< ‘.
x\—y,_‘/

< ee®

1 Tabulated staterént of Ellore Canal idraina\ge from 9 milés of Mid Level Channel to Pundi-
kodu Drain. L )
Do. do. of Parimella and Pundikodu Drain.

Do. " do. of Mid Level Channel.

“Do. * doS of Low do.  do.

. Do. . do. ofEllore Canal. E

1 — Do.. . “do.. of drainage diversion from Badumpoody tail race.

1"~ Statement of water distribution. sember 1870.

1 Copy of Mr. Rundall’s report of Ellore Canal, No. 482, dated 5th Septe ,

1 General Abstract. * oo

1 Statement or Dctaxled Abstract Estxmate

— - ]

32 )

N

¥

120 Tlaus, ete. :; : R.E

J. F. FISCHER, Major,

Actg Supyg- E'ngr 1s¢ Division.

janed
DowrLAisaweRAY, (Siz )

13tk September 1870.
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PUBLIc ‘Works DEPARTMENT,

fk\

. . : . “’ . /“/~ :
. ' / e / ;o Fonr Sr. Gronas, 1474 March 1871
' / R . .
e |
. . - | /77 /‘79»'1..0;; L | No. 369.
! /,/ i “ o 5 NO. 769- . , . |
LY ! /f //’ / ‘ oL - | . ' ) . E
ey P e ¥ 1'o
THE T Tl lors | GOVERNMENT ©F INDIA,
» . . - o - ' D HE
L - e 7 ' l TgE SECRETARY 10 T PUBLIC “OBKS DEPARTMENT.
R . - “ SIR .——\Vlt my letter Of the Sth
~IRRIGATION, No. 29. | septen1ber last, No. 2,336, estimates
i anlountll‘" to Rupees 9 45 400 fOI‘ the ‘
jrrigation and navigation in the Fast-

on of the Govern-

the system of 1
formation and the

improvemcnt and completion of ited for the canctio

ern Section of the Godavery Delta Were gubmt " for tho o
went of India, and I am now directed 10 trgjmral in Council, similar estimates,
consideration of His Excellency the Governor- of this delta, together with

v S tion
amounting to Rupecs 12,90,640, for the W ebzif; jfcth Procecdings of this Govern-

mcnt thercupon. |
n full partmulars of the contemplated

ot the estimatcs provide— .
from 202, 000 to 298, 006&% g :

o

e e e T A A e a e e ekl 4 T sl e i,

G. 0, No. 768, dated 14th March 1871

o o e ATeal . mer o

2. The enclosures of thi

improvements, and I am now tberefcne bri p
o . ) f 1rr1(7'a, 10n

Lo ‘ PR ' ‘ 1s¢.—For the thensxon of the 8res © 0 acres. ,;

! o A F ~ beine a 594 00 ac : . . ;

oo G eds S ) acres, eing _

S TS L L 9nd.—For a complete system © em of navigation.

T 3rd.—For materially 'mprOVI

n ding the syst
ing & : sable from the first or

venue derl
ot the . 5101d g return on the outlay of
st expcndxture are to

d xten

1

‘ . / oy . . 3. I am instructed to p
ticipate

S o SR / u& 2. Al /fé e L principal crop alone will it is an Jts obtained from P2 . :
“ | | t " upwards of 20 per ccut,, and that the resuh of the calculations on which this
anteo of e correc ft h delta is andoubtedly urtrentl)’ in

/&/( 4444_ ;(/42 " /,), oy ae C a great extent a guar
- o R ’ 7 o Al w— .‘ Condlﬁlon has been based. This secthﬂ (i ks are worn out, others need to be
. . : » a '
o | { - /Z A7 ﬁ?‘Wn fet 7 //‘ 122179 // / /( s ‘ need of improvement, many of the 07 1: i an 1most everywhere the experience
: / ; superseded by more efficient structur® of the wanfs and
w /.c//// /,, ‘e / T ‘: ' gained during the last twenty- three yez; jade use of. -
RS | important tract of country requires to sty of the G oyernment ‘of India, or on the .
uthort

horization
4, Under either the s yecial au o the g weneral aut
: . referenc‘mst 1869, Rupcesl 20,291-7-3

/4/”’/ z 777
v &0 . sanction of this Government give ol 19th Aug
""7“ ”’/ T Gt 7 A contained in your letor, No. 1854 12 B850 g and of U U7 oficial year,
. ‘ had been expended from Loan Funds,. Ltes noW" gubmitted, and the particulars
mcludcd in the ‘: 5 to the. papel‘ Plnltfd ;Ill "(ch:\}l en;:l;)selzl
n ‘\ppen to the Slst Jlarcii las
Proceedings.  Those works, which were ¢ ; oo in accordance with the o
and which have not been complet"d are 09 ) ed 2n dJ“IY 1870, and expendi- . - T
Instructions convey -ed in your letter, No. o o notl jer item of thes> estimates— - ‘ '

. - . . . n“Cth “ 3
ture is lik&wise being 1curre N “ . - |

xequlroments of this

P

L

e ko .

P S D

%! on works which are
" of that outlay will be found 1

J in con

\ » . - o ® L ea ) »_‘w&': } '
o tﬁu‘ ey, Y ™ el

- W ‘,amf . “‘ -
- " ° £ e e

ot Tl e T
R - T o

o
.
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Tree

Exd E, C. Shunker.

the restoration of the navigation with the Weyairu—gg authorized in a telegram

- dated 14th October 1870, Under these
G. 0., No. 2,480, dated 15th October 1870.

circumstances, Iam to express the hope
of His Excellency the Governor in Council that early sanctiop 4, the estimates,

and to the execution of the works from Loan F unds, will be accorded, as at present
it is not practicable for the local officers to arrange for carrying them on in that
regular manner which is desirable, both to make the improvementg fully useful, and
to secure an early return for the expenditure incurred, '

I bave tiq honour tq be,
Rir,
Your mogt obedient servant,
(Signed) J. G. RYVES, Captain, R.

L,
Acting Joz'nt-Secretary to Gov

ernment,

.

PREN RPN
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