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| ‘ GOVERNMENT OF MADRAS.
1

< PUBLIC WORKS DEPARTMENT. %
. ' ' Irrigation.
! | No. 8.

Roap—the following Note on the Rushikulya Project* by C. VINCENT, Esq.,
Executive Engineer in charge of D. Project Division, dated 8th March 1882,
No. 15, and endorsement by Colonel J. 0. HASTED, R.E., Acting Chief .
Engineer for Irrigation, dated Ootacamund, 22nd April 1882, :— ' ;

; 1. 1. PRELIMINARY REMARKS.—AS a preliminary to other observat‘i_ons, it may

be as well to state briefly the previous history of the project, and also, in the same
connection, the circumstances as regards irrigation of the district it is designed to
“ protect "’ against the worst effects of scarcity or famine.

9. The Rooshkoolia, or, according to the auth_origed' method of spelling, the
L Rushikulya river fraverses Ganjam, which is the northernmost district in the Madras
b Tresidency, and comprises an area of 8,500t square miles, of which 3,359 are in the

B Miliyd Hill Tracts, and 5,141 in the
+ Imperial Gazetteer. plains. The population, according to the
Census of 1871, was 1,520,088, and according to the Census of 1881, 1,548,676. The

district was severely visited by famine in

Chief Engineer’s Memorandum, No. 2211, dated  1865.66 the northern port;ioxbl7 being the
29th September 1881. most a;fected. The famine was caused by

| he failure of the rains following upon two years of partial scarcity in 1863 and 1864,
1 the a9 - % 1t is estimated that 60,000 persons perish-
! ] + Tmperial Gazetteer. ed, either of starvation or of diseases
induced by privation.t -

3. The total cultivated area in Ganjam in 1879-80 was 425,810 acres of first

crop and 17,666 acres of second cro

[ : p culti-
vation.  Of this 214,816 acres of first erop

and 9,886 of second crop were irrigated.§

l " L 4, In circular No. 25‘of 1866, the Government of India called R
regarding irrigation projects in Madras, and certain special establishments were sanc-
! tioned in that year for the examination of such as appeared suitable, In Ganjam,
» | ; although neither the I?ublic Works nor If,eve.nue ‘Wﬂgoritiea A uauy e
of any schemes for the improvement of irrigation, yet it was considered probable that

large reservoirs might be formed there at a comparatively small cost which would
prove remunerative. Captain Beckley, R.E., was accordingly de

i p\(llt:% in 1868| to
: examine the district, and the first report
1 G.O., No. 1351, Ist M&y 1868. Of the Ohief En oot fﬂl‘ I ,  .rell:oon

* Revised in accordance with the instructions of the Chief Engineer for Irrigation.

§ Administration Report for 1879-80.
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the progress that had been made is contained in Proceedings of Madras Government,
No. 247, dated 27th January 1869. Captain Beckley’s attention was almost wholly
confined in Ganjam to the examination of the Rushikulya Project, but the invcstigatimfs
vegarding it were, from various causes, extremely protracted. He was employed on it
coutinuously  till the end of 1872 * sending in a general report on the whole scheme
in September of that year ; but, owing to
deficient revenue information, the whole
j of the papers were not reviewed by the
Chief Engineer for Irrigation till December 1875. The Chief Engineer’s note, two
reports from Major Beckley, and the detailed estimates are printed in Proceedings
of I\'l:}drus Government, No. 1293, dated 23rd May 1876. The Government, after con-
sidering these papers, determined thyt the project in its then state did not coffer a
prospect of a sufficiently remunepative returnt to be recommended for sanction as a
Loan Fund work, though it was said
Pro-  that it might in the future assume a more
3 certain aspect of profit. All expenditure
on it was therefore ordered to cease, though certain information regarding the cross-
sections of the river and the leyels ’of the subsoil water was directed to be collected.
Owing to the press of other work and to the numerous changes that have occurred in
the Public Works Department S’ince 1876, which resulted in Ganjam being removed
irom the sphere of Public Works operations from the early part of 1879 till October
158.1, these orders have not received attention, and the circumstances as regards the
project may therefore be said to be in precisely the same condition at present as when
the Chief Engineer for Irrigation veviewed the papers in December 1875.

5. 1L Dsscrrrrioy op Prosucr.—The project consists in utilising the waters
of the small rivers Rushikulya and Mah4nadi for the irrigation of a tract of country
lying between the town of Aska and the sea. There were alternative proposals with
vegard to the works ; the first being the construction of an anicut on the Mahdnadi
with a canal from it to the Rushikufya so as to increase the supply of the latter, and
an anicut on it where the Doab Cax’ml runs in, with channels to the tract to be
trrigated, and also the formation of two reservoirs on the principal affluent of each
river, The alternative scheme dispensed with the anicut on the Mahdnadi an.d the
Doab Canal, one very large reservoir being formed instead on the Rushikulya 1tsplf.
The relative advantages and disadvantages of the two schemes were thus summarised
by Major Beckley : 5

* Proceedings of Madras Government, No, 2686,
dated 15th November 1872,

i Ouly 4 per cent. was then shown as the
bable return on the expenditure.

First or Anicut Scheme. Advantages.

(1.) The Rushikulya Canal js a complete work and might be finished and
yielding a revenue before a rupee was spent oa the Mahdnadi portion,

(2.) The water for irrigation would become available without any of its silt or
fertilizing properties heing lost. ’ ;

(3.) Navigation would be extended for at least six months in the year from the
Rushikulya to Goomsur.

Second or Regerpoir Scheme. Disadvantages.

(1.) The whole must be completed before any portion of it becomes available.
(2.) Every thing will depend on the security of the reservoir. .
(3.) A large proportion of the valuable fertilising silt will be deposited in the
reservoirs.
(4.) In time the reservoir wi]l become silted up.
On the other hand the reservoir soheme may claim the following

Advantages.
I.
A

L)

) A more certain and larger supply of water.

) A net ineresse of 25,000 acres in the irrigation.

) A largely increased regerve available for second crop, and navigation
ensured for the whole year.

-
9
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The total cost of the two projects was approXimately the same.

6. III. Axicur Scuemp.—Government, however, in Proceedings of Madras
Government, No. 1293, dated 23rd May 1876, decided in favor of the first project,
and a somewhat more detailed description of this may therefore be now entered
Ilp()ll. ’

(1.) Mahinadi Anicut and Canal.—The site selected for the Mahdnadi Anicut is
a short distance above Goomsur close to where two rivers, the Loharanadi and
Boodanur, join the Mahdnadi. The latter joins the Rushikulya at Aska. The total
arca drained by the Mahdnadi and its affluents down to the anicut site is about 900
square miles, on which the yearly rainfall varies between 35 and 60 inches, The
maximum flood discharge is taken at 60,000 cubic feet per second. The anicut to be
600 feet long, with its crest 190 feet above M.8.L.  The head sluice is designed with
twelve vents, each 6 feet by 4 feet, or a total Waterway of 288 square feet. The
length of the canal to the Rushikulya is to be 19 miles 1,207 yards, of which the
first 11-5 miles would have a bottom width of 35 feet, and the remainder a bottom
width of 30 feet, the depth of flow being 6 feet throughout, the fall 6 inches in the
mile, and the discharge 450 cubic feet per second. The depth of flow might, however,
be increased if necessary to S feet, raising the d}scharge to 750 cubic feet per second.
The canal will be navigable throughout, and will have a double tail lock. No head
lock is considered necessary, as boats do not navigate the Mah4nadi river. The
velocity of flow in the canal will be about 1-2 fee'ti‘lll)er tz;l?ond.
e estimate for thi i
* Rates as in 1872, the project amounts* t‘:)r t]%;s pgrst?:;g
under Works, the principal items l;eh;g—-

. : RS,
Anicut ... T . 92560
Under-sluices ... ... PR P '9,’480

Blond G0, x v ushiin ons i O b 1 S 10,140

Brabatkinent - iws. - ‘seecmen il odtiits. e Sl S

Canal .. e % . H = AR e i 1,23,360

the remainder being for over-bridges and cross-drainage works. The total am :
drainage to be passed across the canal is 15,325 -enfi: feet p&%ﬁ?}ﬁo t‘l‘zﬁ 9£
provided for by thirty-one culverts. > ‘ -
7. (2.) Bavancona Reservoir.—The reservoir for the augmentati :
of the Malzé.nadi is to be formed opposite the villageuﬂn BaVa:zo:f; tllﬁosi ll
miles north of Russelkonda, and will be supplied by a channel from the Gulleriu 13
which drains 170 square miles. The maximum depth of water in the reservoir is tr;vl;ez
60 feet, and it is to cover an area of 3,115 acres (about 41 square wmiles) #ind contain
2,457 milliens cubic feet, of which at least 2,295 millions will be available for rri nti
Major Beckley’s design provides for a dam of earth with its crest 15 flg;:ga b:!l
M.W.L., thickness at top from 10 to 18 feet, with inside slope 2 to 1, and Outsida 3ve
1. There is to be a puddle wall in the centre and the inside 810pe’is b e 3 to
The admission of water to the reservoir being controlled by honid werkais thre(;:tnted:
viver, only a very small surplus weir, costing Rs. 1,500, for the local drad e eri
square miles is allowed for.. The supply channel from the river will hmdtmgea b:tfmz;i

width of 15 feet, and a velocity of discharge of about 3 : g
required to fill the reservoir with a minimum depth i feet per second, The time

about thirty-eight days. TRy e '
The total of the reservoir estimate comes to Rs. 3,58,190, of which the cost of s

Weir across Gulleriis . .. s e 15
Head-sluice ... e o L Fh 23 6,710
Supply Channel e T R S 16,140 .
Da]‘n : T ves aee ves “ee Poye vee Wit 2,58:490
Sluiee in do. ... T 4B BY
Land & ... o bl SRECTENE TEREE S e e
The cost per million cubic feet of the capacity of the reservoir is ... LG8 e

ERRY

And that of the water available for irrigation is

of flow of 6 feet will thus be
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These figures represent wopjg charges only exclusive of ]
one-third for the omitted items the figures would become

million cubic feet respectively. Tg 1] the r
465 inches draining off the whole basin.

8. (3.) Rushikulya Anicut qng Canal.—The site selected
Anicut is 600 feet below the conflyence of the Janam
The area drained at that point is ahout 850 square mile
may be taken at 60,000 cubic feet 5 second with a v

anicut is to be 6 feet high on e foundations,

apron 93 feet long. The head slyjce to consist o

will give a waterway of 567 Square feet, that of

There is to be a lock and Joek channel 5

lock to be 75 feet long and 10 feet, wide.

The main canal is to be 631 miles long, terminating near the vill
a. The ruling bed and surface fall j
The depth of flow to be ¢ feet, down to 53 miles 1,093 yards,
The bottom width varies from 78 feet at the hea

kella above Chetterpur Tampary,
mile,
to the end 4 feet.
the tail ; side slopes 2 to 1.

a discharge of
miles from the head.

78 aqueducts or culverts ;

all

and com
Rs

i Nullah with the
8, and the maxim
elocity of 95 feet g

4 feet broad at

f 21 vents, each
the channel being 508 g
00 feet above the heaq

The discharge with a 6 feet depth of
900 cubic feet p ond, but tllllz %I:Sth ogf flow could be increased to
@9 cubic feet per second. The canal is to be navi
The velocity of flow will be about 1'6 feet pe (
cross-drainage amounts to 67,550 cubie feet per second, and this is provided for by

the principal cross-drainage work is an aqueduet of fifteen

30-feet arches across the Godahaly river, to cost Rs. 68,860.

The total of the estimate amounts to Rs. 8,81,235, of which the principal items

besides that above mentioned are—

Anicut with under-slujces
Head-sluice

Lock and lock channel
Canal
Subsidiary channels

Tee

..
e ®

9. (4.) Soorada Reservoir.— The reservoir to increase the 81])1 ppltylof)(g}(l)e I:;'lglsnfblt)le;
is to be formed by constructing a dam across the Joroonadi, a ?uS g }a;fter which
its junction with the Rushikulya, immediately below the .toyvg) 00 0 £ ,miles Th
The area drained by the Joroonadi is 25 squ: the site being
fotal length of the dam will be 3,604 fect, the width of the river a v

232 feet. Its height is to be 45 feet, and the ¢

place it is named,

cubic feet,

square miles,
reservoir dam.

It is expected that the reservoir

1,060 feet long with wing walls 301 feet long.

mum discharge of the river being

Head-sluice

e wee

Waste weir
Do. channel T

N
. i

The cost of storage ca aoit; i)er m'i.l.lion enbic fee

e

t 18

Cost of water stored i filled twjce per million cubic feet is : ..,

and Rs. 805 respectively,

inches,

N———— el

i by C s Y Lt ey A oo
' e - i &
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pensation. Adding
<1944 anq Rs. 208 per

eservoir once would fre 2487 o L
require =5 X 5o57

for the Rushikulya
Rushikulya.
um discharge
second. The
top, WIth a sl
6 x 45

RS

e 27,840
oy 12,950
4 5,720
. 5,88,000

1,00,000

ontents of the reservoir 2,16(} millions
would be filled at least twice e;ery
. be 4,777 acres or 7'14

ear. The area covered b th oir at M.W.L'- ‘_VO“Id )
! Tho other detail of the dum will be similar to those of the Bavancona
Some difficulty js gpticipated in_putting in the foundation 1whelre the
dam crosses the river, as 18 feet of sand is foxtxln‘c)llhere‘,) lf)'lttthe'}'i ;ss?xig(llussmwgii (;:)V.be

- - % x A e i

The head sluice is to have 10 yents eac %’I‘he maximum depth of flow over it
to b i i it wiil di e 30,000 cubic feet a second, t}.je maxi-
i ot v e wl::)lt (Elzoxia:lﬁan 222,500 cubic .feet. The estimate for
- the reservoir amounts to Rs. 2,60’950’ of which the prlnclpa] items are—

RS.
1,59,000
28,700
23,710
24,080
1205

6025
Adding one-third as in the case of the Bavancona reservoir the ﬁgu;es become Rs, 161

The depth of water draining from the basin required to fill the reservoir is 279

feet, whic
quare feet.
sluice,

age of Mutti-
s 6 inches per
and from thence
d to about 15 at
flow would be
8 feet, giving
gable for 44}
r second. The

pom s s
e g et R B S

Kley at s, 20,60,000 m
Works % A ;I il
Lstablishment, 25 per cent. ...
Direction, 5 per cent. ...

- Tools and Plan U8 g

- but from this total the material items

- omitted. The total for the suhembag
- in 1875 when reviewing Major Beck
- typein the following table. ~ The

- made, as subsequently explained,

- regards percentages, &e. :—

i Asstracr o

5 -

ir. ‘?aéfr_nt Gl{ma. s

R d&pitul ahatement of Laad Revenue.
6. Loss by :

7. Leave and Pension Allowances

Total, Indirect Charges .. |

Total of Sections .. |§
: - |
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S oy B el h 12. Tt will be observed that it is intended to derive the whole of the returns
: | k: from the project by means of an increased consolidated assessment, and not by a water-
‘ g * rate on the lands irrigated. The Board of Revenue in their Proceedings, No. 1850, of
& ; 17th July 1874, printed in Proceedings, Madras Government, Revenue Department,
; § No. 1061, of 22nd August 1874, make the following observations on this iz:n:.h :
3 RO Y s 2 8 R 8 |gE glg|l 8 “Tt is one of the greatest difficulties of revenue administration in Ganjam that the ryots
1 g | ST S R B place too much confidenge in the rainfall, growing paddy which may fail, in e
b = SRS i ~ R will be a famine, instead of dry crops which are almost sure to succeed. If the water-rate system
é & |—=—1 o of tho Goddvari and Kistna Districts is introduced, € that the ryots may take or refu::rmtfr
3 £a% 2.8 22 Ig R as they will, very few of them will take it and pay for e Sy The Board are :?Gao'l}g y
: -S’ £2 E’ s Boe &8 o g 1 ~ of opinion that not only the financial success of the Pml:l‘l’ g ut the welfare of this part c ﬂ!anlt;m’
; 4 @ EA ) o e ~ dopend upon introducing a consolidated assessment fmff e lands irrigated by the project, that they
i '§ SRS g e T PO "é 2 : : .~ thinkit needless to discuss what might be the result of assessing the land as dry, and imposing 2
A & H e g B E. E 2 8 : . separate water-rate. ”’ : & Tt
: : 2 ggg.égg =] & g8 ¥ g ¢ The following remarks by the Governme?g ﬁgfoln&mto the Secretary of State,
e o e e e (P.ro:eedings, Madras Government, No, 1446, 0 October 1876), refer to the same
ke ® < Fa =3 g P o= e i (Gt R , :
z 5 g3 = = ‘ . : doTian ent, Viz., the proposal to levy a consolidated
| o 8 e LR R R “The third point for discussion and setﬂement’ ViZ., the proposal vy & consolic
e - i S 3 A gn Msessmen(z insteag of a water-rate, is very umgn‘ndmggﬁmmh mmdmtanﬂ .
& e s that the system of imposing a consolidated “Wthe irrigates t‘}!’ under which the “h"&:
> ‘ £ T R " for water is included in the assessment (the whole o m emand and not only "
A =g S e R 8 charge for water being remitted when the water—mpyb_: )s Gﬁytpemmrfol_‘oiel‘.nthem
| 83 ,_‘ : In the GodAvari and Kistna Districts the plan of a te
8 7 S T o ] part of the Madras Presidency. i ublils Maiias o ' P separat
2 | ‘ | | 2 P water-rate has been introduced. But the opinion of t10 Yadras Revenue officers gent is
g | 7 e B BT I e adverse to this system, and in the case of a recent emm.%ﬁon in Ti
2 £34 a S B < ~that the system of a consolidated assessment was ado gt i
= EEE w4 i < * Government. Looking, moreover, to the difficulties wii difﬁ'w’ attended
ot - % water.rato in. the districts of Orissa udjoining Gunjom, difioulties which have
3 | E R A gl SR R & enced to some extent in the Kistna District, the Madras i Vﬁlnmiennthu&gbe Jus
gl E g R o : k) ‘rhgawmﬁdabedsyﬂtm;thel?m”bmgm‘ Ay OPLNIOR §
= I g & by g’ 8 “ =R [ ~ irrigated area i Ganj 'am,.amtmn’ 3 tmgtp 164,33’4 W Bﬁ_banmg i
5l R L tebl % already assessed in that distriet. =
e e e . o« 2 13. VI. WATER-SUPPLY REQUIRED.—Zhe thet .
I ER-B O (e g 855 : foot of water per second is 663 acres in the Madras of 120 s ;
- R ke B i Bl = cubic feet per second would be required for the snpgby._. e o e A G QUUALESS
2 3% - HERR. T S ~ 2 . hat higher than this ; in the Goddvari, for example, it is found
s i E | gy, W e “duty is usually somewhat ug y ey < PIEr S E
t o e e el % that 1 cubic foot per second suffices for 74 acres. This is supposing that there is no
2| = | oo i oalba) @ i sl | existing supply. But in the case in point the sqpply to be derived is for the purpose
o Tl S Ee R i of improving the present irrigation, and is not to be used throughout on land now
4R § Wl g T il wholly unirrigated. Referring to the table given in paragraph 11, it will be seen that
B { Bs | |3 o § the additional supply required is for about— g -
g EEE - 3 == 2 Z AGRM.5
o T e One-third  of 49,780 acres = 16,59
S AR R . & Threo-fourths of 18,586 » = 13,040
£ 7 ; 88 2 8 3 All of 31,003 ,, = 31,003
: ot gegegs : ; of 10250 ,, = 10,260
. 3 ISR AR ot S 5 of 10,376 , = 10,376
s =S ) s — ; e i—
;;; 85 i 28 38 (38|83 or for 0885 of 120,000 ,, = 82,164
k= c e RSN W T - S R R S o B b _
e £ ek gl . ; required is equivalent to 0:685 of the
] g a e 3 In other words tl.xe average mm“h?p&g?%md?t;ﬁdﬁg }Y;é gogtgﬁfd the
3 . §aics BT : . || 8 total supply required. That is, accep i . Wercmlmm 33 heiling LG -a-‘—’;‘mw,
g g 3 PR G per second, each cubic foot will supply here ﬁ; fhn:l!wrging Bl b e e
g % - ~ allowance each cubic foot will supply 108 me;' s ;,}'a" It maybe
> g g =l 8 assumed that 1 cubic foot per second will suffice 1¢ 90 acres 1n round ‘
3 + 3 3 k 4 numbers. At this rate 120,000 acres will req : 2
= v 3% g ) i 5 second during the cultivating season. This may i3
p g E § 2 & of June to the end of November, half j, the e
£ i 3 5 halt month and the last month. Thero are tk
) E BB AB o a I S
§  SRECERR § all for which a full supply must be allowed, or
8 S : lent to a total supply of 15,08644 millions of
= L _ g
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forming the cultivating season, it follows that the volume available is not the volume
R el i g _ that can be utilised, for this is limited by
The reservoirs will contain 4,455 million cubic the carryin‘g capacity of the canals and the
feet for irrigation if once filled. capacity of the reservoirs*. Much of the
river discharge must, therefore, necessarily run to waste, for when the reservoirs are
full only so much can be taken by the canals as is required by the irrigated area under
them. Moreover the Mahinadi Canal having but little, (12,000 acres), direct irrigation,
will only be required to furnish a supply when that in the Rushikulya Canal is deficient.
These are important points, but the figures available show that the general conclusion that

14.. VIL. WATER-SUPPLY AvArrapLE.— Observations as regards the discharge in
the rivers have only been made for a period of four years, 1868-1871 inclusive, and in
these years the discharge is shown as varying very greatly. In the orders of Govern-
ment, dated 23rd May 1876, further observations with regard to the discharge of the
rivers were directed to be taken, but from causes already specified, this has not been
done, and the question of supply, therefore, remains Where it was. '

For the above-mentioned period of four years, the registered rainfull and observed
discharge are shown in the following table :—. '

R T ‘ : . Ty ; : water- i 1
Masaxaor (800 Savare Mires). [ mSHIKUL"_A_V(EM_LSSA“? Gk 2 + 40 inches has been assumed above to be on Phe B it ds up%ly g le fm nloét.?{herﬁby
e e ( Fin : the safe side; 47°74 inches is the estimated 11V - For instance, for , When
Year. : Di i |Bauivelontini | Discharge in | Baivalont i average rainfall. Besides only 57 inches the average rainfall was about 43 inches,
o8 Rainfall fn iseharge i | T oy oo drain- || Rainfall in | “Jfillions of | Inehes drain. s s = 1 hich
Tnches. | Millions of fog from ||  Inches. Cubic Foot, | ing from drained away in 1871, against an assumed which 18 somewhat below the average?, the
Cubic Feeb: | o1 le Basin. | whole Busin. average of 6 inches. following are the statistics:—
: | St SRR s e "
1868 441 4,658 2-23 441 | 5,499 2:78 LT T » .. |Additional
e aen ! =S 5 - 4 tit ;s & S
1869 .. .. .| 59585 45012 o152 || 50585 | 36,495 18:48 | Quantity | that | Tomiitr | BERL - Detloment S et
TR 5595 | 59653 98:52 || 5275 | 72,(3%(43 | djég Periads | Foipized. e BHEERE, bo fur.. | that can vided Total
PB4 -89 I 4205 | 6964 | 35" = or y the | « | Yy Stor. Surplus.
MR e e g 789 | 4208 10 6, [ | rrigation.| Tushis | 2imbsd by | Be SOp | by Bioe il oottt g
| . e WAL/ g the Maha-| P age. a
Averages 50738| mraps | 1504 || 4ve2n | 8L5TL | 1698 | DR B, | e
“ee " { )¢ 3 2 )\ | gl Do e T
' | Bt gt 1 e T e S SR 7 8 3
A DRI i ISP iy i) P 4% 7 - TR RN SRS RS e
: ; tsoharge in Millions Equivalent drain- MILLIONS | MILLIONS | MILLIONS | MILLIONS | MILLIONS | MILLIONS | MILLIONS | MILLIONS
R‘}‘&fﬁg in st‘g;ﬂéﬁ)gg FI,;GJ_ e ing off. Hallf Juneat half full sup- | o P';.s . 1;:“-3 C. g;i Cl- ;’;7 O, FT. . 1;; ) coer. | c.orn.
. kg i e 2 7 ; ,021. . 1,089 | 1,639,
Averages of two rivers. 650°177 62,979 15°51 inches JuIl)yy o i) o | 103,214 1,400 1,382 2,782 432 577 ,:2?2 i';gw ;
e August ., o e el O 780 1,400 2,180 1,034 19 1,327 1,376
a2 IRt oty 5 25 5l R R A e e September 5 v 4 O 1233 L9tk 2%% 252? §§° 2,805 3,024
i AL October , . v 0 3,214 0 . 280
The average percentage draining oft for these four years is 809 of the whole P R e g o T 511 :
: a iy ¥ . | ¥ e f' } 2 | L e HEs. .o
1 3 . g o-tenth of the ! Py fh s M SN b
ramifall, bui_: as the leas.t observed discharge of the rivers 1sb ‘no‘tv (ér-lo,t e Total .| 15,085 | 4,658 | 4906 9,564 | 5,770 |, 1,676 | 9,635 | 11,310
maximum discharge, obviously a very much longer series of observations 18 réq ST P A O =W o o i s sEA0 g el it o el e

S, -

before any reliable estimate of the average discharge by direct measurement can be
framed,

15. Bub this points to another way of estimating the average discharge .wlnoh
might give a fairly aceurate result, but of which I_see no mention made in the
papers. 'This is to take the figures for the average rainfall over the whole dra:mag;
basin, which are admitted to be fairly accurate, and to assume a certain propqrtlon 0
the rainfall as draining away into the rivers. The proportion that does so drain away
varies in different cases, principally according to the character of the soil and the

hysical features of the drai :n. The drainage basin of the two rivers a.b.ove
phy ainage basin the anicuts is about 1,750* square miles,

* Mahénadi ... ... 900 and the average rainfall on it 18 put down
Rushikulya ... .. .. .. 850 gat47-74 inches. But as this refers to the
- hill tracts, the rainfall on which has only

1,750 aen observed for a limited period, é.e.,

" while Major Beckley was working there,

it may perhaps be preferable to work upon the recorded Jf{gurexsa for the rainfall in the
plains. The average rainfall for Ganjam is 88 inches (Rainfall Map, page 7 of Part T
of Report of the Famine Commission), and this may be safely increased to 40 inches for
the basin of the two rivers. On this ’basis, and supposing that only 15 per cent. of the
total rainfall drains away, which ig probably well within the mark, the total discharge
should be 24,394 millions of eubje feet, which is about two-fifths of the average
' discharge as given above,} and is very

much less than the maximum discharge.
If, therefore, the mean discharge thyg calculated be accepted as the average discharge,
the result will probably not be very far from the truth, and we may therefore take in
round numbers 25,000 million eubje feet as the volume available for direct irrigation
and storage. But as the whole of the rainfall is practically confined to the 5§ months

An actual surplus of 5,540 million cubic feet would therefore have been
available. ‘ |

16. VIII. Rerury rto BB pERIVED.—In Proceedings of Madras Government
of 23rd May 1876 it is stated that the estimated ultimate return will only be abont
4 per cent. on the total outlay, including interest while the works are under con-
struction; but this estimate now admits of considerable modification, tending to
show that the works will, if executed within the estimated cost and bringing in
the ostimated revenue, regarding each of which assumptions there appears to be
no reasonable ground for doubt, yield a very fair percentage of profit. In the accom-
panying statements, numbered 1, 2, and 3, the forecast regarding the project has
been exhibited in the manner prescribed by the Government of India in Circular
No. XVII of 1880. From Statement No. 1 it appears that the total Direct Charges to
Capital will amount to Rs. 25,81,386, on which simple interest at 4 per cent. calculated
in the authorised manner will amount to Rs. 5,31,724, it being assumed that the works
will be completed in the tenth year after commencement. '

 The total of these two amounts is Rs. 31,13,110. The ultimate net retumm
the projeet will, it is caleulated, amount to Rs. 1:449'312, which is equivalent to 4 63
per cent. on the Direct Capital outlay. A o LR R e
The maximum net return is expected to be reached in the thirteenth year after
the commencement of the works, and the total is obtained in the following wy;;a?._‘

(1.) Rs. 15,000 are assumed as the ultimate direct receipts in the Public
Works Department, derived from navigation tolls, grass-rents, &¢.

(2.) Rs. 2,04,000 are the ultimate receipts in the Revenue D@Pﬁmﬁnﬁ,bﬂmg it

the average increased assessment (BS. 1'7 per acre), to be derived from

the 120,000 'aqres which the system will irrigate, &

I3

LY

t Paragraph 14,
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A (3.) Annas 8 per acre, op Rs. 60,000 a year, are taken as the maintenance
| : charges in the Public Works Department.

(4.') The revenue collection charges are taken at 7°2 per cent. on the revenue,
which is the accepted average in the Madras Presidency.

The total ultimate receipts thus amount to Rs. 2,109,000 and the charges to
Rs. 74,688, leaving the net receipts at Rs. 1,44,312 as above stated. -

. 17. The reasons for the more favorable forecast that can now be made as regards
& the project than was the case in.1876¢ when the same data for calculation existed, lie
in the altered regulations on the subject which have recently been prescribed.

o In the first place, the payments on account of land compensation are excluded:

caleulated.

- Works outlay.

A In the thivd place, the interest during construction is calculated on direct charges.
" ouly.

In the forecast statements the Tools and Plant chqrges have been taken at 5
per cent. on. Works, 21 being for General and 2} for Special Plant.

18. IX. Concrupine Renapks.— From a consideration of the foregoing summary
Er - there can be no question as to the project being fairly remunerative ultimately, though.
' the percentage (4-63) which, it has been stated, would be realised, is perhaps some-
what less than would be necessary to allow the project to be classed as Productive.
It is not at all improbable, however, that the actual return on the Capital expen-
diture would be higher than is now estimated. In the first place, 5 per cent. has been
allowed for unforeseen works to meet any increases foungl to be necessary on account
of alterations, additions, or changes in rates. That these increases would be large is not
however probable, as the estimates were prepared leisurely and carefully. '!‘hey are
now in a complete state with all plans, &c., n the office of the Chief Engineer for
Trrigation and only await the necessary review. In the second place, ten years have
been assumed as the period the works would take to complete,.aqd the charges on
account, of interest are sensibly increased by adopting so long a limit. There would
be no difficulty, supposing funds available, in completing the project in s1x years. But
even admitting 4:63 per cent. as the maximum probable return, there can still be no.
question that the works are required. It has been stated in the preliminary remarks.
how small a portion* of the district is
- *Not more than about 1/16 of the plains. irrigated, and even of this portion onl
: 7 . pgréon. part can be assumed to be really protect
o ” against famine, for of the existing irri-
5 t Total irrigated area .. .. 2??:::'6 gation more than half? is effected by means.

 from the total on which the percentages for Establishment and Tools and Plant are:

In the second place, the percentage for Establishment is fixed at 23 per cent, on the

T mt—— e

Kstimated river irrigation (Proceed-
e ings of the Madras Government,
5 « No. 685 L, of 11th October 1881).

Balance under tanks ,,,

100,000

114,816,

—

of tanks, whichh would naturally be
dry in dry years. It hasalso been shown
how grievously famine has, on more occa--
sions than one, affected the district, and
how much therefore some measures of
protection are required. That a beginning

of distinctly protective works from the Famine Fund can be made with a work so.

remunerative 28 the one now undey review is therefore a subject for congratulation.
" 19, This note is accompanjed by a sketchi map illustrative of the project andi

by a classified abstract estima

~ - CHEPAUK,
- 8th. March 1882,

(Signed)  C. VINCENT,
: Executive Engifeer,
D. Project Division,
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Ea'{mux of Growth of Irrigation and Revenue Receipts and Charges.
[Form No. 3 of Cireular from Government of India, No. XVII, P.W., of 1880.]
3 Revenve RecEreTs Axp CHARGES.
g
P Charges against Revenue | Net Earnings due to
: Revenue due to Works. Account,. Woﬂf: -
A = S
;:5' Direct Receipts, T = g3 é"é g E
e N P
Year. B R 3'5 8 g i3 'l £
SR S B ] T2 | o |64=% | pid g
By 2 @ Ba,
SR 5, | £ |22k |28y -8
2 | BE | gd| = |4 9818 % e
E of (Zs was ' 5 1'§8 § Eelg > e
§ 182 |85 4 |350| § |iEg;|ifcE| 2 | 3
gbc &‘5* ER g See 5 i 5 g»*énd & ‘gg
. = 5 B
1 2 v W p 7 8 9 10 1
3 AGRES. | RS. | Re. | g gS. RS. RAG: 6 Rk RS, RS,
L m e o T e el sl D)l
Seventh' .. | 60,000| Tooo! | gl 280001y 03,000| 30,000 | 7344 | 37.34%| o8008
Eighth .. | 70,000 2000 ' | 3’000 1'15,000 (121,000 [ 35,000 | 8,368 | 43,568 | 77.432
Ninth .| 80,000 4000| ' | 2000 1’36000 (140,000 | 40,000 | 9792 | 19)792| 90208
Tenth, .| 90,000 6500 . | G500 (155,000 [1,50,500 | 45,000 | 11,016 | 56,016 |1,03484 | —
Eleventh . 100,000 - 9,000 | .. | o'000 [170,000 (179,000 | 50,000 | 12,240 | 62.240[1}16.760
o o [ 110,080 12,000 | ] 12,000 [1167,000 199,000 | 55,000 | 13,464 | 68,464 130,536
, Thirteenth. | 120,000 | 15,000 | . | 155990 |2/04,000 219,000 60,000 | 14688 | 74,688 144,312
i Ry ———— — e e —o— — —— ————— e s
* This is the increase of revenue due to the works—vide paragraph 12. The heading is misleading.

Crassirrep Asstracr Estivarg of the Rushikulya Project in the Ganjam District.
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3 3 f F I |
Sub-head.  [Mileage. Names of Works. ’};‘:{;‘;‘ﬁ:f Total. | Remarks,
|
DIRECT CHARGES. RS. RE.

I.—Works.
(1) Head Works.

i Mahénadi Section.
‘B; Land el e | 835 acres of lsnd‘ for the "
& channel fyrom the Gulleri | \
river, 75,000
3,115 acres of land for the

Bavancong reservoir. e
Land for 8gorada reservoir.

Rn , 75,000
el 95 L 7 S - Weir across the Gulleri river ... | 8,120 , :
BN 0. yd i : ,Under-s]nines to do. s 3,870
i : o |Gulleri piyer I.B. embank-| 730
e ment. »
- o Gulleri piyey channel head| 6,710
7R il sluice. |
: Deo. earthwork ... | 16,140 |
! Do,  aqueduet ...| 2,080
‘ Do. under-tunnel. 3,030
Bavancons yegervoir dam ... [2,58,420
Do.  head sluice .o | 48,180 ,
DO. y weir ven os 4.410 e
Do.  channel aboveand | 2,710 A i
below weir. ' ) g ‘

e ' D" 4 waste weit sharinel. | 3,700 | & ]
: e Goomsur anjout, ... <o | 22,560 e
Under sluices to do. b 9,4% £ g

—_— —- —




N N rct i s P G PN AP AL - P P AP ISP I P e NSNS NSNS,

8ru May 1882, No. 377 I., PusLic Works.

i T e o e e e

Classified Abstract Estimate of the Rushikulya Project in the Ganjam District—cont.

G. Bridges ...
I. Navigation
W'ﬂg“

L. Earthworks,

M. Plantations,
0, Miscellane-

|
Mileage. Names of Works. AET:i;?tg.f L Total. Remarks.
DIRECT CHARGES—cont. | s, RS,
I—~Works—econt.
(2) Main Canals and
Branehes—cont.
Mahénadi Canal—cont.
135 | Under tunne], 1 arch 15" span. | 2,540
1475 i T 2,540
1525 SR T 2,540
1626 Do, 1 . 10 . | 2340
1875 Do, T T (AN 3,050
19-5 Do. ¢y [ ! 1,900
72,330
875 | Accommodation bridge 45 span. | 2,600
825| Do, Btk e} 2 2000
115 | Bridge at Qondrally ... .| 8,100
iy S 7
197 |Doublelok ... .. .| 10,870
170 Do, 16k weir oo ... | 4,560
& : 15,420
padganal © ' we aee|1,28,860
197" | YockiNigiombanssl - ... . .. | 4030 !
1,24,290
e Plﬂnting‘ tms v s R 1’000
1,000
. |Minor Works ... we ...| 8,000
. 3,000
Total, Mahénadi Canal ~ ...| .. (258,812
~ Raushikulya Canal.
AGELY a7 tion for land w | 88,277
P ot 88,277
LLE) Head ‘lni& aee e wae 12,950
o 258 12,950
0 tunnel 2 arches10’ span, | 4, 3
St Do e T 80
50 Dt o M | B850
60 Do, irger i 4,180
6.76 DO. 1 » 15" ” 39350 Al
7-25 DQ, g 1 # 15’ i 3’360 - e A
80 iﬁ Do, 1 » 15: » 4,090 “ee Includes 1 under
9.0 Do. 1 " 15 ” 3'280 bridgeO ‘
95 L SRR | i 3,910
10:0 5 Ay ot | 3,280 |
12‘75 Do, 2arches 10’ » 4,450
1325 Do. larch 100 2,300
140 [T MR et 2,300 :
146 | Axedmt 9 arches to Shergad- | 17,810
nullah,
}g*zos Un(:lDer tunne] 1 aych ig’ span... | 3,870
0 pebioe 08
1775 Do. 1 o 100 , | 2200
18'5 DO. 1 ’ 10’ e 99 g wend 4,230 e Do.
1875 | Aqueduct 15 grehes Godahala | 68,860 ‘
river. : :
%: ' o > g
. . A ; :
{-\ "l";_*‘ - :"i—";-.“‘:
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Classified Abstract Estimate of the Tushikulya Project in the Ganjam District—cont.

Subhead.  [Mileage. B o Warkic b AR Remarks.
% . DIRECT CHARGES—cont. RS. RS.
I.—Wonxs—-cmt.
(2) Main Canals and
Branches—cont.
Rll!hikulya (Canal—cont.
H. Escapes ... |37 | Surplus weir 15’ wo| 1,270
O e N
44 Do. ST -

4495 | Double weir oo -oe. oo | 30380
5375 | Surplus weir 15’ e v | 1200

. {585 | Bingle we: B o
5675 Surglzgw::l:ir 16'" 740
63-25 Do. Bt W
I. Navigation PR 1 o0 Sl e ! ;
i R R (T [,
" L.Barthwork...| ... |TBush: 388,000
< Pl = L uahlku]ya cana.l eee e it 3,88,000
. Plantation. ... | Planti B 2,500
0. Miscéllaa Ry T
» ce. e~ s Min . CL 1’875
ous. st o 1,875
. @otal Rushikulya Canal ~ ...| .o 8,15,242
* Total (2) Main Canals and .. |10,69,054

Branches.

(3) Distributaries.
Rushikulya Canal.

C- Work' e es i ﬁon 1 ) e 40 500
 Irrigation sluices T 40,500

L. Barthwork. | .. |Irrigationchapnels ... .| 72,000 Y
. | - 72,000
: : Total w.| .. |1,12600
: Mahénadi Canal.
C. Works  ...| ... |Trigationgluics v .| 8,000 : )
LBathwork. | . | Do, channels w | 8800] ]
i i : | 6,500
: ! Total ...| .o | 9,500 4
Total (3) Distributaries  .o| . |1,22,000
—————————
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estimates have been left as GHgmally designed and appioired, but alteratidns in detail,
which must always be necessary when some time has elapsed between the works
being designed and the estimates being sanctioned will be made before the work
- commenced. -‘

5.« The genéml'features of the Pro"ect are briefly described in paragraph 4 of
i - G.0., No. 1293, 25rd May 1876, under i’our heads. The estimate as nowarev?il;ed is
% as follows under these heads :— ..

-~ . . . p RS.
L. Anicut across the Mahénad; and channel to the Rushikulya ... 8,17,983 = .
2. Res_ervou' near Bavancong to increase supply of Mahénadi ... 4,21,100
3. Anicut across the Ruahjkulya, and channel, 63§miles in length. 10,138,574
4. rvoir near Soorada to jncrease supply of Rushikulya ... . 3,08,99%
6. The total of the estimates is thus— Bk . A

Works L A SN PR RGP R R "
Establishment 4 T i T :
Tools and Plant . sk, 5 93,702

: - Total Direct Charges ... 25,81,386

Indirect Charges ... = 2,568,255

Total Direct and Indirect Charges ... 28,39,641

L

The area to be brought under cultivation is 120,000 acres, which, it is estimated,
will be taken up in thirteen years, the works being completed in ten years ; the increase
of revenue due to the works, ’after deducting maintenance charges, will then be
g Rs. 1,44,312, or 51 per cent. on the Capital outlay including indirect charges. -
: - If to the proposed Capital outlay as given above the charge for interest during
the construction of the work is added, viz., Rs. 5,31,724, the estimate inclusive of all
charges will be Rs. 33,71,365, and the return will then be 4:28 per cent,

v

s
No. 9. | % , " ..
Orper—dated 8th May 1882, No. 377 I., Public Works. s, 4 | .
With these papers the Rushikulya Project in the Ganjam District, which was == £ 25 Rl e et
" approved by Government in 1876,l-is ryesubmiil;ted with the forecast statements required SR el A, JESE i e o : B ok
by the Government of India in thejr Circular X VII of 1880, - i e Ty S e ; ") : _
The charges are— %
G . ' RS, A
L WOI‘K e e sen e p CER ee ) 20,56,654 s
ESt&blimaont s ::. e aes “ew T s 4,31,030
¢ v Tools and Plant ... : e 193,702

e ———

; Total Direct R g, T g ANk SRR
i s i x Thoe e s

Indirect ..o a -

. Interest during construction ...’ .. w. 531724

i The«pﬁtio;pated return from the cultivation of 120,000 acres is Rs. 1,44,312,
equivalent to 5'1 per cent. on the Direct and Indirect Charges together, or 4-28 o
~ cent. on the charges including interest. The works are expected to be completed in =~
ten years and the cultivation to he fully extended in thirteen years. Tl

; 2. The Pro{gotvthus promises to be remunerative ; but, considering the fact ﬁmt e
the rivers from which supply of water is derived are likely to be affected by a failure

~ of the monsoon rains, the Right Honorable the Governor in Council considers that
the Project canmot properly be classed as a Productive Public Work, but as a
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ggr&l, zliec‘;:der‘;!l‘;we%‘ﬁln be on clay and the 'h(.\m_l-sluicos be partly on rock and
'+ tywo feet};'f #s : e §ct also of placing the ammt‘lm\'vr dowu. the river will be to
it gy a'l;h or these reasons, 1t seemsml\"lsuble to build the anicut at the
DT o 01; % _e.tgrmlmd was tl.xoroughly examined, and the line of the anicut
il e borliiten lj S1 1()31p an anfl pointed out on the ground to the Executive Engi-
orde;‘ 5, buildythenil e(ll‘a | € quantity of rock will have to be removed by blasting, in
e a it e fad-f'mce a.nd lock, but all the stone can bp used on the work and
birs entaile(}; o n aﬁmslwm be obviated, so that there will be no extra expendi-
Naa il 4 g 7 lreb ock chamber cut to join the lock to the canal below the
EREOURNOHE: - T pparently be entirely in rock and will only need to be 15 feet wide

8 . e roadway will haye to be taken over the lock by a bridge over

the : : £
upper chamber, and it wag caleulated that this could be done by giving a very

moderate gradi 2 g

The %;gg:ftnt to t{;e road between the lock and head-sluice.
memorandum N Ca;,l 2 co‘“Stmcted in accordance with instructions referred to in
0. P—15 G.W., dateq 17th April 1885; there is an unlimited

supply of . . ¢ : -
PPy O stone close at hand, and 4 better opportunity of constructing an anicut by,

z};;?]‘géubi lf%:z(&l‘le ‘Xlt:}”jzls“\l“i foundation on which to build ‘the face wall is obtained
a8 the head-sluice site 15 'lltlcncenleut should be made at once in throwing in the_‘stone,
first season it will be suﬂie'i ?resent encumbered with large stacks of stone. kor‘tbe
and for a little distance b fmtl to earry t'hG stone across t‘ho existing bed of the river
A good deal of bl'l?til:}:nkll(‘ the margin on the north bank. Ny
T:. Bundetma Pilluy ‘;7-1]( liL;' as already b_een do'nu un'(lor the supervision of overseer
dynamite has beer, ,inden)t ld: had experience in this \}'urk. A large quantity of
should be constructed on te]( ‘ or, and instructions were given that a proper magazine
should the dynamit ' 1¢ small lxl}l above the site of the work. On no account
The rock, b x"e or fuze be stored in a thatched shed.
chisel ; as tch:a’ “:)lrri;gi;)h:su;Q’ 18 intensely hard, and is found quite unworkable with a
quence ; but if stone cutto e constructed with rou‘gh stone, this is of no great conse-
fmiont: k ‘outters cannot eyentually be found to cut the stone for coping of
e work must be coped as syggested by Captain Dorward, R.E., with a block
of Portland cement concrete, o
The site for the anicut being now finally settled, the head of the canal can be
cut out at once. P 2 .

b A rest-house, one room and tyo bath-rooms, stone in chunam, with thdtched roof,
as been completed, -

3. Rushileulya Canal.—The excavation of the canal is in pr for 10 mil
RO TR Xeave y ¢ progress for 10 miles,
?nniile %;iyb?gz-thxrdf of the work in this distance is done. One under-tunnel in the 7th
tunnels are b c-ftmlj’? eted, and six other under-tunnels are in course of construction. The
some in a e‘;l of rough stone set in soorkhi mortar, which, though not very hand-
Hods I(I))gk l‘allllce, 18 good work, and, when the men are more c"xperlenc.ed, can be
ap weerisd o::ie t.h The arches ape being turned with concrete, which on being picked
proper pr Ogort" f;ugh rather g large proportion of mortar had been allpwed. The
S e ag‘}helon or the stone ghould be usoertauu-zgl by caref'ul experiment before
selection of cly . fa ca turneq, It is not clear that s'uﬂ‘icmnt care 1s l?emg taken m.the
made of too sagd b B-(iorkh" Some bricks were being pounded, which were certainly
St e toy fim - Good clay is available in many places apparently, and care
were made b (?e %Ct the clay to be built. It is upderstood that several _expemmpnts
el et soor)l;hi a% atm Dorward, R.E., to ascertain the proper proportions of lime,
were not fortheomi 13, these.h“"e been lost sight of apparently, and the specimens
himself that the besl:bI;POPI()trtliS essential that the Executive Engineer should satisfy
D iy Ons are being used.

'llhe Tk i all stages of rogress along the line ; in some places almost
completed, the banks having 1, i prog ng e e
allowed to bring the bank ¢ 8 been in parts sectioned. Additional heig t has been
care has not heen tak O proper section after settlement, but uppur(eut‘ly sufficient
The side slope 1 1 t o‘\f " t'll)l slope the top of the bank to the rear to carry off rain water.
and it may be nezcess Wi generally do, but the soil varies very much in character,
with. The sa f;_ry to alter the general rule in cases where very light soil is met

e applies to width of berms to be allowed ; one yard may be sufficient
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in stiff soil, but in light soil more will be required, and perhaps it will be advisable to
lay down, as a general rule, that the berms should be two yards wide. Demarcation
stones have been put down all along outside the banks to show the land taken up, but
it was noticed that in several cases sufficient margin had not been allowed outside the
toe of the bund. it 5

Sufficient ground should be taken up to allow of subsequent clearing which may
be necessary, and if is considered that in cultivated land which is valuable, we should
have a clear margin of not less than 10 feet, and in other land 15 feet.

The sites of bridges were visited, iron work for three girder bridges had been
obtained, and materials for the bridges will now be collected. = Two bridges are allowed
with only about three-fourth mile between them for roads in the Dhirdkdt estate, and
the Executive Engineer suggests that one bridge would meet all the requirements. The
subject was discussed with the Collector, who 1s now in charge of the estate, and it
was decided that one bridge near the temple would be sufficient.

The revised plans of the Godahallow aqueduct were examined and generally
approved, some suggestions being noted on the plans, the levels of the work may now
be considered settled, the floor of the aqueduct at upper end being fixed at M.S.L. 4

152+5. This will fix the level of the Sharagodan ecutting, the heaviest part of the
canal work, which must now be cut out to dimensions sufficient to carry the full

supply with the fall available. The velocity through the aqueduct is not to exceed
3 feef per second. Arrangements should be made to commence this part of the work
at once and to get the line marked out up fo the Godahallow aqueduct, and, if labor
is likely to be available, beyond the aqueduct for some distance. ¥ : :
The arrangements proposed by the Executive Engineer of cutting out the channel
from the under-tunnels, so as to allow a clear run-away for th? water instead of passing -
it through an inverted syphon, 1s approved generally ; but in some instances, where

valuable cultivated land would haveyto be taken up for the outfall channel, L1¢ ;ﬂta tunnels e

should be left as syphons. il LAY
There are about 1,500 men on the work, most of them apparently from neigh-
bouring villages, though about 200 come from Ganjam and others from Parldkimedi.

The men who come f{rom a distance do not, 8s is usual in more southem districts,

‘bring their families with them, and conseq uently they W"’}Bﬁﬂ?&ﬁm ime and then return |
home for a few days. The rates allowed are very _fau', being much the same as in the

deltas, and a good* workman can earn 4 anmas a day, while a cooly can be hired for

the day for 2 annas. : :
done under petty contractors, or by gangs, the headman of whom is paid. The

prevalence of high prices in parts of the district may attract more labor to the works,
but there are certainly difficulties in the way of gettl‘ng_labor here which do not
exist in the southern districts. Temporary Assistant Engineer Venkatareddi Naidu
is an energetic officer, and it is hoped he will be able to induce more pgople to come to

the work. . . - | ‘
4. Head-quariers at Dowgam.—The buildings here have been completed and are
sufficiently good and have been well built apparently.  The doors and windows how-
ever appear rather slight. The site is a very good one, though, as only one weil has
been sunk which is said to give not very good Water, water has to be brought from a
little distance. The Executive Engineer considers that it will be necessary to add
another room to the office, which is a snbgtg‘qml tiled building, when the Rushikulya
office is transferred from Berhampore, which is now proposed. It is very evident that
one Executive Engineer cannot visit works in Chicacole and Parliki ei.liden.‘ iy
may be 100 miles from his head-quarters, and pay _sufficient attention to such very
important works as are now 1n progress on the Rushikulya project, The project runs
through the Goomsur and Berhampore taluks, and therefore the works in these taluks
can well be supervised by the Rushikulya division officer, as also three small zemindaries
which are more or less affected by the project and the works in which have been
handed over to this department by the Court of Wards, It is proposed therefore that
the Rushikulya division should for the future consist of the project, the Goomsurand
Berhampore taluks, the Chinna Kinfedi, Dhardkét and Bodoogooda zemindaries, with

head-quarters at Dowgam, which is a good mtr&l?omhbnand ;éhq:.;dnﬁﬁ_f%tﬁ;_"mme_ %

There are no good contractors at present on the work, all being
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important project works. The Ganjam division, which would then be reconstituted
wpuld consist of the Chicacole taluk, the Parldkimedi, Urldm and Jarada zemindaries’
with head-quarters at Chicacole, The expenditure in Parldkimedi alone is likely t<;
be between one and two lakhs per annum, and besides irrigation works of some extent
the palace building and all roads wi]] be under our charge. ,

The buildings at Dowgam will therefore become of importance as the head-
quarters for some years to come of the division, and care must be taken that the
native houses which will now be built in the neighbourhood are properly disposed, and
that trees are planted and eared for. Several baniyan and other trees have heen
planted, but from having been put down at a wrong season, or neglected after plant-
ing, nearly all are dead.

5. Sumdfi Reservoir.—A good deal of work has been done on the reservoir bund
between the river and the hill towards the town of Suradd, the soil for the most part
18 very good, and it was before decided that this being the ecase, it would be
unnecessary to have any puddle wall, Much of the material is in fact puddle as it is,
and, being well watered and rammed in thin layers, ought to be quite impervious to
Wwater ; 1t was noticed, however, that some pits were being dug in sandy soil which ig
quite unsuited for a bank which will have 30 to 40 feet of water against it. This
must be prevented, and then the bund will do if continued as at present. The iron
rammers 1n use are hardly suitab]e it will be economical to use rammers having a
larger surface, and if flat iron rammers are not procurable, heavy wooden ones with the
ends bound with hoop iron should be used.

Part of th.e bfmk which was thrown up last year is now covered with grass, and
bughes are beginning to 8TOW on it ; these should be rooted out at once and all vege-
tation kept off the bank, Surface soil with grass roots in it should also not be used in
making the bank.

A. pulsometer is being used to raise the water on to the bank, but what will be
wanted as the bank increases in height will be a powerful pump with a delivery hose
which can be moved about to different parts of the surface as it is rammed.

_ The last part of the bank to be undertaken will of course be that across the
existing course of the river, and here we are working rather in the dark ; borings have
beep made t.hrough the sand in the river-bed with a pricker and not with a regular
boring macl}lne ; these show that for a distance of 50 or 60 feet nothing but sand has
befan met with, for a depth of about 28 feet firm clay is then said to be met with, At
this point therefore the bund will have to be 80 feet high, and the depth of water 65

feet; the construction of an earthen dam under the circumstances will be rather a

hazardous proceeding, and it seems matter for consideration whether it will not be
advisable to construct a masonry dam at this portion. The left bank of the river is
high z‘md' steep vfﬂld 18 said to be of hard natural soil ; the masonry dam could therefore
be built nto this, and the earthen dam well revetted round it. On the right bank the
ground rises gradually to the hill, and on this rising ground a head-sluice to supply
the river l_las to be built ; the masonry dam would naturally end at the sluice, and the
small portion between the sluice and the hill could be made of earth ; there is not at
present the mform.ation available to epable a decision to be axrived at as to the advisa-
bility of constructing a masonry dam ; and it is thought that, considering the length of
time work has been in progress here, ’nccessitating lengthened visits on the part of the
officers concerned, more should haye heen done to enable the point to be finally decided.
A proper boring machine must now be obtained, and the whole site of the dam
across the river-bed must be carefully bored over, the depth of sand ascertained, the

- quality of the clay and the stratum which it overlays. If then it is found that there

1sf gtsufﬁ(?entl); solid foundation op which to construet a masonry dam, a rough estimate
OL 1t8 cost can be made, and a decigion on the subject come to. ~No time should be lost
1n carrying out these instructiong,

The line of the rest of the b '
- : ) und beyond the hill has been marked out and
1spected ; there will here be ng considerable height of bank, and the work 18 be‘l}r;;

reserved for execution in the we ) ore will be di 118 digo ¥
46 W g Wwet weather when there will be difficulty in digging pits

.
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The tail drop on the channel leading from the reservoir sluice to the river has
been nearly completed, the masonry is rough, bughe mortar seems good, the concrete
in the floor of the water cushion was examined and found to be very hard.

The site for the escape was also examined and the designs for two drops
which will be necessary there ; these were approved, and the lowering of high portions
of ground can be commenced and material collected for the construction of the drops.

A rest-house has been built here, also an Overseer’s house and store ; they are all
sufficiently good buildings and well built. ' ~

At the time of our visit there were about 500 coolies on the .work, besides those
employed on watering and ramming. Some of the labor had come from a distance,
but here ulso the men had come without their families and will not stay continuously.
1t is not the custom in this part of the country for the women to leave their homes for
work, and if we cannot get tank-diggers from a distance, we shall probably have to put
up with the spasmodic work of the male population. It would appear, however, that
the subject has not received the amount of personal attention from the sub-division
officer that it deserves, and the arrangements were too much in the hands of the overseer.

6.  Russelllonda Reservoir.—A considerable amount of work has been done here

on the bund on the left of the nullah this year and last year. The last year’s work
was overgrown in the same way as the old work at Surad4, and orders were given

that all roots and grass should be most carefully removed from the bind. The soil

here, of which the bund is being made, is much infevior to that at Suradd, and unfor-
tunately at the highest part of the bund surface soil has heen thrown up which does
not appear sufficiently good to stand the pressure. After careful consideration, it has
been determined that a puddle wall will be necessary in the centre of the bund for its

whole length. The top of the puddle will be at M.W.L., the wall will be 5 feet wide

with a batter on each side of 1 in 12 to groqnd_ level when it will decrease with the
same batter till it is carried down into firm soil.  Good clay for the ﬂud‘gafipq_sc of
course be procured and it must be looked for immediately, the sub-%i e

should, it is thought, have investigated this subject when called upon to make the
calculations for the revision of the estimates. Th'e work is not being carried out
altogether in a satisfactory way. A young overseer is in charge, and he would seem to
have been left too much alone, and that he wanted guidance was evident from the
way in which the layers of the earth being thrown up had been levelled and smoothed
before being watered and rammed. There was a great waste ‘pf‘ labor in breakin g
clods and levelling, and the remarks made with reference to the ramming at the
Suradd reservoir apply with equal force here. More supervision on the part of the

officer is needed, every detail of the work being carefully studied by him on the spot;

too much is left to the overseer.

.

length of the bund, a trench should be dug half way between the puddle wall and
inside toe of the bund to ground level, at as steep a slope as the earth will stand, and filled
with puddle ; this trench need only extend the length of the low ground in front of
the bund, but no more pits must be dug in this low ground. The rule which has been

' laid'down, of 40 feet being left between the toe of the bund and the first pit, may be

well as a general rule, but special circumstances may require its relaxation.

It seems probable that, if good gravelly soil could be found in sufficient uantity

»‘ear the hill at either end of the bund, it vgpuld P_l’Dbal{ly answer to run the earth down
:, the bund by a tramway ; at all events this should be investigated ; it is very probable
a tramway will pay for this, as also for the conveyance of the puddle which it seems

ust be brought some distance. , T
::;.rrying up v§ater from the pits below the bund for consolidating the new earth.

Altogether there is a great need of good management here, - The clay for puddle must A

first be found, excavation for puddle wall being commenced at once, and the wall
commenced as early as possible. In carrying it up care must be taken that the surface
of the puddle must never be left without a small margin on the edges being made and
water left standing on the surface. Until the ‘nvestigations now referred to have
been undertaken, there is no possibility of revising the estimate accurately.
A rest-house has been built here in what seems to be a very odd position, it is

behind the hill on which the bund abuts and cut off by the hill from the work ; as the
reservoir is barely a mile from Russellkonda, no rest-house seems to have been necessary

- . 5
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vision officer

It was ordered that, in addition to the puddle wall above referred to for the whole

Pumps also would save a great deal of labor in
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but a good shed on the work where the sub-division officer could have sheltered during
the heat of the day while superi ing the work. Overseer’s quarters are being
built ; the works are of the same dmption as those at Suradd.

The designs for the drop weirs from the reservoir into the river were approved,
but too mueh work must not be undertaken with an inexperienced overseer,

7. Sub-divisions.—The arrangements of the sub-divisions as at present do not
appear satisfactory. One Assistant Engineer, Mr. Wood, is in charge of both the
large reservoirs which are separated by a rough 19 miles of country almost impassable
to carts or indeed to horses in wet weather (two and-a-half days have to be wasted i
going either way) and Assistant Engincer Venkatareddi Naidoo has the Rushikulya
canal, of which only 10 miles are iy progress, and weir at head. Under proposed
arrangements several miles more of this canal have to be marked out and commenced,
this will fully oceupy his time, and it seems impossible to give him more to supervise.
It has been suggested that another Aggistant Engineer should be sent who should be
placed in charge of the Suradd reservoir, and the Assistant Engineer now in charge of
Russellkonda reservoir could then take 1’1p the Goomsur anicut and the Mabandi canal
which should now be started.

ks' Machinery.—There are at present the following machines on the Rushikulya
works :—
One pulsometer pump with engine.
e steam mortar do.
Three hand mortar mills.
o fire engines with hose. :
Two centrifugal pumps, 8” without engines.
Two three-ton portable cranes.
. One boring apparatus,
and the following are expected :—
: One six-horse-power engine.
One pile diving machine.
3 One steam mortar mill with engine. h 2
Pumping machinery must now be much used, and the six-horse-power engines
are not sufficiently powerful to work 8-inch pumps to the best advantage. Two twelve-
horse-ppwer engines should be procured, possibly they may be transferred from.somev
other division. The six-horse-power engine now coming out would then be available
to work and the pulsometer which the (Government will be asked to allow us to pur-
chase ; the price according to Calcutta list is Rs. 700. :
. The boring apparatus requires piping ; 50 feet of pipe should be indented for at
once from the T * -
For the Goomsur anicut a to the quarries is necessary. Two-an
half miles of rail is wanted and am;?)ytmoks. qSome may be available at Cauvery
and Venndr regulators and Sangam, Inquiries will be made on the subject, and the
rails and waggons supplied. ooden sleepers can be procured at very low rates close
at hand and wood for constructing tpyek platforms and sides. s
For the Russellkonda reservoir it wﬁl be advisable to have a light tramway for
conveyance of clay for puddle am’i possibly earth for the bank. If not otherwise
employed the mile of Decauville’s tramway which was in the stores should be sent up.
The allowance in the project for tools and plant is Rs. 94,000, of which about
Rs. 39,000 will have been spent when the machinery now coming out has been paid
for; there will therefore be a balanee of Rs. 55,000 which will suffice for purchase of
‘tramways and engines,
(Signed) J. 0. HASTED, Colonel, R.E.,

mr&x’ . -
24th February 1886, y Chief Engineer for Irrigation,
NO- 36 Ic
, Submitted for the jnformation of Government.
Cukrix, S J. 0. HASTED, Colonel, R.E.
24th February 1886, (Signed) ) y )

Chief Engineer for Irrigation.
To the Joint Secretgr;ﬂtgh Go'yvm‘m, i )
ic Works Department, Irrigation Bran
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